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Trong sO nay
Nghién ctru & Trao doi

Lé Vin Thiing, Nguyén Pinh Huy va Ho Ngoc
Anh Tuén: Panh gia kha nang thich tmg v6i bién
ddi khi hau cua mot s mo hinh sinh ké & cac tinh
mién Trung Viét Nam
Nguyén Hitu Chinh, Lé Hoang Phuwong va
Nguyén Thu Hién: Nghién ciru dé xuat khung kién
tric co s dit lidu qudc gia vé bién doi khi hau
P:io Trung Chinh va Nguyén Thi Thu Trang:
Nghién ctru dé xudt bo tiéu chi va phwong phap
giam sat tai nguyén dat dbi véi cac khu vuc chiu
anh hudng ctia bién doi khi hau Viét Nam
Ha Thi Thuin, Pham Thi Thu Hwong, Tréan
Hong Thai va Hoang Vin Hoan: Co ché, chinh
sach tai chinh nham huy dong, quan 1y va st dung
cac ngudn lyc tai chinh trong tng phé véi bién doi
khi hau ¢ Viét Nam
Hoang Luu Thu Thiy, Mai Trong Thong va Vo
Trong Hoang: Panh gia mirc d6 ton thuong cia hé
thong kinh té - xa hoi ving Bic Trung Bé do bién
d6i khi hau
Nguyén Pinh Tuin, Cin Thu Vin, Cao Duy
Truong, Nguyén Trong Khanh, Vii Thi Van Anh
va Huynh Vin Hong: Xay dung va tich hop thong
tin phuc vu xay dung hé théng hd tro ra quyét dinh
(DSS) trong quan 1y tai nguyén dat va nudc ving
Pdng bang song Ciru Long tng pho bién ddi khi
hau
Nguyén Xuin Trinh, Phan Thi Ngoc Diép, Pd
Phwong Linh, Trin Quang Tho va Doin Ha
Phong: Phan ving sinh thdi nudi trong thiy san noi
dia ving DPdng bang séng Ctru Long do tac dong
cuia bién d6i khi hau
Tran Duy Kiéu: Nghién ctru qua trinh dich chuyén
nguyén to va danh gia mac do 6 nhiém kim loai
nang cho ha luu song Ba

Tong két tinh hinh khi tugng thiy van
Tom tat tinh hinh khi tuong, khi tuong nong nghiép
va thuy van thang 10 nam 2015 - Trung tdm Dy
bao khi twgng thuy van Trung wong va Vién
Khoa hgc Khi tuwgng Thily van va Bién d6i khi
hau
Thong bao két qua quan tric moi trudng khong khi
tai mot s6 tinh, thanh phd thang 10 nam 2015 -
Trung tAm Mang lu6i khi twgng thiy van va méi
truong



NGHIEN CUU & TRAO DOIL

= r r b 3 r 2. =
CO CHE, CHINH SACH TAI CHINH NHAM HUY PONG,
QUAN LY VA SU DUNG CAC NGUON LUC TAI CHINH
TRONG UNG PHO VOI BIEN POI KHi HAU O VIET NAM

Ha Thi Thuin®, Pham Thi Thu Heong®, Trin Héng Thai® va Hoang Vin Hoan®
OCéng ty cb phén thiét b Khi twong Thity vin va Mbi trudng Viét Nam;
ACyc Quan Iy Tai nguyén nwéc;
O Trung tim KTTV quéc gia; ®Hoc vién Chinh tri Khu vire 1

Viét Nam cupe danh gia Ia mot frong 30 qube gia bi ton thit ning né do tdc dong cia
BDKH. Viéc irng phd véi BPKH cang tré nén kho khan khi diéu kién kinh té Viét Nam
con thap, ngdn sdch va kinh nghiém qudn Iy tai chinh con nhiéu han ché. Bén canh viéc phin tich
thire trang co ché it chinh nhim i o pho voi BDKH, mét 56 van @é ton tai 36i véi co ché tai chinh
d8 img pho véi BEKH ciia Viét Nam, bai bdo con dé xudt mit 56 gidi phip vé co ché, chinh sdch 1
chinh huy déng, quén Iy va sir dung cdc nguén luc tdi chinh hiéu qud wrong viée tmg phé véi bién

T rong thé ki XXI, bién ddi khi hiu (BPKH) la m{t thach thirc Ion ciia toan nhin logi.

d6i khi hdu & nuoc ta.

Tir khéa: Bien déi khi héu; Neuon hec tdi chinh,; Co ché, chinh sdch tai chinh; Ung pho véi bién

Aoi khi hau.

1. Thwe trang co ché tai chinh nhim huy
ddng, quan 1y va sir dyng ngudn Iyc tai chinh
ting phé véi bién @i khi hu & Viét Nam

L3 mdt qudc gia dang phat trién, véi be bién
dai trén 3000 kin, Viét Nam 4 mét trong 30 qube
gia ¢6 nguy co chiju tic déng Ién nhét cioa
BDKH, dac biét 1a @i v6i khu viee Péng bing
séng Ciu Long.

Nhin thie rd nhitng tadc déng nghiém trong
cha BPKH dén sy phat trién bén vimg, Vit Nam
d3 sém cb cac chinh sach g pho vé BBKH.
bic biét, Chinh phn d& quan tdm dén vin &é
ngudn hee tai chinh dbi v&i hoat déng tmg phé
BDKH vi budc déu hinh thanh co ché huy dong
ngudn luc tai chinh trong nude va qubc té dé img
phé véi BDKH.

Co ché, chinh sich tai chinh huy dong, quin
Iy va sir dung ngudn lyc tai chinh tmg phé véi
BDKH l4 tong thé céc thé ché va thiét ché duge
cu thé ho4 thanh céc quyét dinh ciia Nha nude,
clia céc cAp, nham huy déng, quan Iy va sir dung
cO hiéu qua nguc"m Iure tai chinh dé thuc hién cac
muc tiéu tmg phd véi BPKH. Co ché, chinh sach
nay phan anh cic quan diém, tu tadmg, cac giai

phap, cdng cu, cac nguyén tic va phuong thire
hanh dtng ciia Nha murde trong linh vy t3i chinh
nhdm huy déng, quan 1y va sir dyng ngudn e tai
chinh thirc hién shimg myc tiédu dng phd véi
BBKH ¢ia dit nuée. Theo 46, cac ngudn he tai
chinh cho tmg phé véi BDKH tai Viét Nam s&
dwye thue hién bﬁng ngan sach nha nude, cic dy
an BPKH, cic quy todn cau cho tmg phé vdi
BBKH, tir cac doanh nghi€p trong nude va cac
chirong trinh quéc té tmg phé véi BBKH (hinh 1).

Pé cb thé danh gia diy dn vé the trang co
ché, chinh sach t3i chinh trong huy dong, quan 1y
va st dyng ngudn t3i chinh nbam img phé voi
BDKH, cin xem xét ting ndi dung cu thé:

- V& co ché, chinh sach huy déng: Trong 4
ndm qua (2010 - 2013), Viét Nam di xay dung
va thire mén duge trén 200 hanh déng chinh sich
lién quan dén BBKH. Trén co s& xiy dyng va
thite hién cac hanh dong chinh sich theo dling
tién 4 cam két véi cac nha tii tro, tinh tir nim
2010 - 2015 Viét Nam tiép nhin khoang 1,3 ty
USD (twong dwong 26.000 ty déng) théng qua
Chueng trink SP-RCC, trong d6 bao gdm mot
phén vén vién tro khong hoan lai ctia Ca-na-da,
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Ot-xtriy-li-a, va phin 16n 12 vén vay w ddi cia
WB, JICA, AfD, Han Qube.

Véi danh muye 62 dir 4n v& BDKH d duoge
Tha twéng Chinh phi phé duyét, nhu ciu vén
khoang 20.000 ty ddng. Nhin chung, viée huy
dong ngudn lrc tai chinh cho img phé véi
BDKH & Viét Nam co ban 14 d4p tmg nhu cdu
(tt Charong trinh SP-RCC khoang 17.000 ty
ddng, v6n tir céc dia phuong va cic ngudn khac
khoang 3.000 ty ddng).

- V& co ché, chinh sach quan 1f ngudn lyc tai
chinh ¥mg phé v6i BPXH;

+ Viéc trién khai: D3 trién khai céc ké hoach
hanh ddng cAp quic gia, dia phuong, cic di 4n
img phé v6i BDKH, bao gdm: Chwong trinh
muc tién Qude gia; Churong trinh hd tro Gng phé
vét BBKH; Chuong trinh khoa hoc va cong
nghé qudc gia vé BDKH; Chuong trink Giam
phit thai khi nha kinh théng qua cac nd luc han
ché mét rimg va suy thodi rimg, quan 1y rimg bén
vimg, bao tén va nang cao trir lwgng cAc-bon tir

rimg (REDD+); Trién khai @mg ph6 véi BDKH
tai cic bd, nganh.

+ Céng tdc phan b ngudn: Cac ngudn hre tai
chinh cho frmg phé véi BPKH ¢ Vigt Nam vin
¢hii yéu 1 ngén sach Nha nudc. Ngubn vén gii
ngén i cac nha tai tro s& duge hoda vao ngan sdch
uha mrée, st dung hé thdng ngan sach dé b tri
cho céac nhiém vu, trong 40 ¢é nhiém vu BDKH.
Viéc chi ndy phai tufin thd nhilmg quy dinh cin
ban cha Lust Ngin sach (PSIA-II, 2012); Céac
ngudén ODA cho cac du 4n BDKH duge wu tién
d¢ thure hién céc hoat ddng trong khudn kho ciia
Chwong trinh muc tidu quéc gia trxée, san 46
méi dén cac hoat dong trong khudn khd Chuong
trinh hd tro ing phé. Vidc quin 1y ngén sach
phén bd cho Chwong trinh muc tiéu quéc gia vé
BDKH tudn theo cic quy dinh v& cdc Chuong
trinh muc tiéu qudc gia theo Quyét dinh sb
135/QD-TTg (2009) va Théng tu lidn bd sb
7/2010/TTLT-TNMT-BTC-BKDT (thay Théng
tu lign b§ s6 03/2013/TTLEBTNMT-BTC-
BKHDT).

- PRSC
Vién trg tir - SP-RCC
“ ngok - CIF/CTF . )
- NH tai thiét va phat trién Chfu Au
- Doanh nghiép
_ ' Cac du an - Céc Cg’i nhin
v | BBKH ~ Céc td chitc x4 héi
: - Céc qu¥ nghién cite frong aurdre
Tai
- chinh i - a- . L
* cho - - Quy méi freeng todn cau (GEF)
BOKH - i Cac quif - Qu¥ khi héu xanh (GCF)
at Vigt ¢ toincau 5 - REDD
Nam - GFDRR
LY
[ "
- B{ Tai nguyén va Mai trdng
Nguén Tai e )" B? Kl? hoach -vé Bé:lu tu L
“ chinh rong - B Nong nghiép va phét tri€n ndng thon.
nEGe
“
O
- Von song phuong va da phirong
« Chuong - Tii trg béi WB/ADB
< trinh quéc té = _ 13 i phi chink phi
- Lién hi&p quée

b

Hinh 1. Nguédn iai chink cho BDKH tai Vigt Nam
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Quy trinh x8y dung va xét duyét du an
BDKH: Theo Quyét dinh s6 1719/Qb-TT1g, Bd
Tai nguyén va Méi trudng (MONRE) sé& cung
cdp huémg din xdy dung hd so du 4n BDKH cho
cac by, nganh va cic dia phuong dua trén cac
cén cir xét duyét du 4n theo Céng van huéng dan
3939/BTNMT-KTTVBDKH (2011). Hé so dy
an BDKH phai duge giri cho MONRE dé hoi
ddng litn nganh xét duyét. Trén co s& do,
MONRE s dua ra danh sich cac dy 4n va liy ¢
kién ctia BY Tii Chinh (MOF) v B Ké hoach
va Pau tr (MPI). Sau d6, MONRE s8 1én danh
sdch chinh thirc va trinh Thii tudng duyét. Can
cir trén danh sdch duge phé duyét, MPI phéi hop
v6i MOF d phén bd vén cho céc dy 4o nay
(duge tinh vao ngan sach phan bd hing nim cia
cac bd nganh va dia phuong). Céc b, nganh va
dia phuong ¢ dy an BDKH duge phé duyét va
phén bd ngudn véa phai bio cao tinh hinh thye
hién cho MPI, MOF va MONRE, sau dd, MPI
s¢ bao cao lai cho Thit trdng va cdc nha i trg.

+ Chn thé xay dung, thire bién co ché, chinh
shch tai chinh quan 1Y ngudn lue tai chinh tmg
phé véi BDKH: Chinh pha théng nhét quin Iy
nhi nudc vé img phé véi BBKH trong pham vi
ca nude; MONRE chiu trach nhiém triede Chinh
phi trong viée théng nhét quéan 1y nha nudc vé
ing phé véi BDKH; Uy ban Québc gia v& BPKH
(NCCC) chi tr, diéu phdi, hai hoa va theo ddi
cic chuong trinh ting trudng xanh va BBKH,
16 cong thc v& BBKH ciia MPI cap nhat thudng
xuyén tinh hinh td1 chinh danh cho BBKH;
MONRE 14 co quan di déu trong viée xdy dung
chinh sdch BDKH & Viét Nam. B Néng nghiép
va Phét trién néng thén (MARD) [a mot trong
nhitng b§ chu déng ang phd véi BDKH; B
Céng thuong (MOIT) dong vai tro quan trong
trong x4y dung céc phuong phap vé chién luge
tiét kiém nang lwgng va giam nhe phat thai trong
céc doanh nghiép; MPI tang cudng vai trd trong
viéc xdy dung vd thyc hién chinh sach ting
trromg xanh va BPKH, phéi hop cbt ch& véi
MONRE va MOF trong viéc thiic ddy chinh sach
va thye hién chire ning 1 céc co quan diéu phéi.
Pidu phdi & cap tinh: Uy ban nhin dan cip
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tinh/thénh phd (PPC) déng vai trd quan trong trong
viéc x4y dung chién lrge BBKH va ting truéng
xanh & chp dia phueng.

+ Cdng tic gidm sdt va danh gid: Do céc du
an BPKH trong khuén khé Chuong trinh hd trg
trng pho c6 ngudn tir ngan sach Nha nudc nén
viéc danh gid va giam sét s& tudn theo Nghi dinh
113/ND-CP (2009) va Nghi dinh 29/NB-CP
(2011). Trong hai ndm 2013 va 2014, ngin sach
Trung wong théng qua Chirong trinh SP-RCC
méi bé tri khoang 1.000 t7 ddng dé budc diu
trién khai 16 du 4n trong danh muc. Trong qué
trinh b tri va sk dung vn, mot sb du 4n chua
bam sat muc tiéu ing phé voi BPKH, eiing nhw
cac khéu quy hoach, thiét ké, k¥ thuét, ¢cdng nghé
khéng dwoc kiém tra, gism sit day du;

- V& ¢o ché, chinh sach sit dung ngudn lyc tai
chinh tmg phé voi BBKH: Xuat phat tir tinh hinh
thue 1€ va kha ndng cam két vAn cha céc nha tai
trg, cac co quan lién quan tién hanh ra sodt lai
cac du an trong danh muc thuée Chuong trinh
SP-RCC. Trén co s& d6, sip xép thir fy um tign
dAu tu, tap trung ngudn von dAu tr cdc du 4n cip
bach, dua trén cac tibu chi wu tién: U tién dau
tir cic hang muc/hop phin cha du 4 6 tinh 16ng
ghép, da muc tiéu, tic déng true tiép dén san
xuit néng nghiép: Uu tién ddu tu dy 4n clia céc
dia phrong ¢6 diéu kién khé khén va chiu tac
dong tryc tiép clia BDKH; Ut tién ddu tr dy 4n
v& tréng, phuc héi riing ngép mén ven bién.

Piénh gi4 chung, ngudn lue tai chink st dung
cho BPKH 14 ¢6 hiéu qud, dip Yng cic muc téu
datra: (i) Cac du 4n du tur phu hop v6i quy hoach
phét trién nganh, vimg v dia phwong, gop phin
thiic déy phat trin kinh & - x& hoi bén vimg; (i)
La dong lyc huy dong cdc ngudn von cia dia
phrong, ODA, va khu vyc tr nhén; Nang cao nhin
thize ctia toan x& hdi v& BDKH, (iii) Gép phén cai
cach thé ché theo huéng g pho cd hiéu qua véi
bién dbi khi haw; (iv) Xay dng cic Tuan ot khoa
hoc cho viéc ing phé c6 hidu qua véi BDKH; Xic
dinh céc giai phip tmg phé véi BEKH trong cice
[inh virc uu tién; (v) Cp nhit K& hoach hanh dong
g phé véi BPKH cha timg dia phirong.
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2. Mt s6 vin d& dit ra dbi voi co ché tai
chinh hién nay cho ing phé véi BDKH

- Céc chinh séch v& tai chinh nhim huy dang
agudn lyc cho ning cao hi€u qua éng phé
BDKH chrra thire sir day du, déng bo, nhit 13
chua ?6 co ché dé khuyén khich, huy ddng céc
nha diu trr trong va ngoai nurde.

- Con thiéu céc théng tin tng quen v& cic

thanh phéan cha tai chinh BDKH va ce chinh -

sich @8 huy &dng cac ngudn tii chinh tir cdo quy
khi hiu quéc té. Do viy, mic du hién nay cé rit
nhiéu qu§f hé trg, nhung cc ¥ tuéng vé chuong
irinh/dy 4n khi trinh [€n 1ai b coi 13 khéng hop 18.

- Viée dAu tir tir khu vire tu nhan con thidu su
hop tic, ddi m6i va hidu qué tir kha virc cong
théng qua viée tao ra mdi tredng thé ché va diun
ar lanh manh.

- Co ché ting ngudn thu lay tir nhimg ngudn
vOn cha ty nhién théng qua hé théng thué, phi,
phat vi pham,... con nhiéu han ché.

- Nhiéu thoa thudn dy 4n s dung tai chinh
BBKH qube té khéng ¢ sw tham vin cta dia
phirong.

3. Giai phap hoan thién co ché, chinh sach
ti chinh nhim huy déng, quin 1y va sir dyng
¢Ac ngudn hre tai chinh cho BPKH & Viét
Nam _

Thir nhét, v& hoan thién co ché, chinh sach tai
chinh huy d@ng-nguén lyc tai chinh tmg phé v&i
BDKH:

- Tang quy md huy dfng tai chinh cho mg
pho BDKH théng qua viéc lya chon céng cu
gidm nhe, dim bdo si7 trung 14p vé tai khba, nhar:
461 mbi, hodn thién vé thué tai nguyén; Nghién
cilru, xay dung thué bao vé méi truong; Hoan
thién chinh séch cho thug méi trudmg nimg kinh
doanh; Hwong téi dinh gid tich lity carbon; Xay
dung quy ché dién t4i tao d8 thu hit cic nha ddu
tur dién tai tao 1én lwdi; Dinh gi sén phdm xéing
dAu linh hoat, phan 4nh & chi phi; cai cdch Quy
Binh én gid xdng dau, ...

- Thic day hop téc cdng tu trong tmg phé véi

TAP CHI KHE TUQNG THYY VAN

BBKH. D& 6 thé trién khai duge m6 hinh PPP:
nha nude gift vai trd ciia rét quan trong frong viée
(i) Khai xwéng hop tac cong tir; (i) i tac trong
hop déng PPP; (iii) H tro cac nha dAu tr tw nhin
vi (iv) Quan Iy sy phét trién ciia PPP.

- Huy d6ng ngudn lyc t3i chinh tng phé véi
BBKH hju théng qua cdc dinh ché trupg gian
{thi trwdmg cac bomn, trai phidu xanh,...).

- Huy d6ng ngudn [yc tai chinh tir ngudn von
vay uu ddi va vién tr¢ cla nudc ngodi dmg phd
véi BDKH; tan dung hd trg clia cac Quy, nghién
ciru vé kha ning, dbi twong, linh vire wu tién, co
ché tiép cén cna Quy thich tmg, Quy khi han
xanh; céc quy thc tai chinh di duoc théng nhét
cho hoat dfng néing cao trit lugng cac-bon, bao
t6n, quan 1j Rmg bén viing (REDDH) (theo két
Iudn ctia COP 19), va cac hd trg khée 161 ndm
2020 d& xuit cic du 4n phi hop tiép cin céc
ngudn von nay.

- Som thanh lap quy BDKH Viét Nam, véi co
ché tai chinh ¢6 tinh de 14p, vide hinh thanh qu§
ndy s 14 dia chi thu hitt c4c ngudn tai chinh clia
Nha nude va xi hoi bd sung cho d8u e t3i chinh
hé tro cho thich tmg va gidm thiéu cia BPKH.

Thir hai, hoan thign co ché, chink sich tai
chinh, nhim quan I egudn hre tai chinh (ng phd
véi BDKH:

- Pbi méi cdng tac 1ap ké hoach va du todn
ngén séch cho tmg phé véi BDKH theo hudng
chuyén d6i tir viée tip trung vio muc tiéu kinh té
sang muc tieu phat trién bén ving.

- Ning cao vai tro cta Uy ban qudc gia vé
g phé véi BPKH; dong thoi ting cudng phbi
hop giita cic co quan hoach dinh chink sich vé
trng ph6 véi BPKH, ciing nhu lién két cac chinh
séch véi hoat d6ng rag phé véi BDKH ciia céc
bd, nganh va tinh thanh;

- Phén tich ngan sach va chi tiéu Eén guan dén
BBKH dua trén co s¢ bing chimg sé gitip phdi
hop quén 1y céc ngudn hye 141 chinh kigu qua hon
gifta don vj cip va don vi sit dung.

- Téng cudng hoat dong giam sat va danh gia
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cling nhw co ché bio co trong ndm. Dic bidt,
cén ting cudng tinh ty chi, tinh minh bach, tréch
nhiém gidi trinh va st dung hiéu qua cae ngudn
vén dé dam bao c6 mdt co ché tai chinh vimg
chic dé chi dng tmg phé véi BPKH va ting
truong phat trién kinh té, dua dit nuéce phét trién
bén vimg.

Thir ba, vé hoan thién co ché, chinh sach ta
chinh nhém sir dung ngudn hre t3i chinh fmg pho
voi BDPKH:

- Ngudn lre tii chinh trag phé véi BDKH cin
dugc st dung vdo nhitng du én dau tr ¢6 chon
lira. Nha mirée cin c6 chién lroe trung va dai han
dé dam bao ngudn tai chinh bén vimg dap tng
dugc cic hoat ddng thich (g véi BPKH.

- Tiép tuc 1dng ghép va ting cudmg viée thuc
hién chwong trinh hénh déng qudc gia img phéd
v6i BPKH theo ké hoach théng qua viéc dp dung
tich hop vio k& hoach phat tridn kinh té - xa hoi
dai han, trung han va ngén han. D& xuit vé 1dng
ghép BPKH vio ké hoach:

NGHIEN CUU & TRAODOT |

257

+ Chp qubc gia: Tiép can lién nganh. Chinh
sdch v Judt phap véi mét cach tiép cén quic gia
bao gf.“)m chinh sich thué, chinh sdch tai chinh,
chinh sich thurong mai va cic quy dinh quan Iy
dau tr kbu vz tw nhfn, bao vé va sir dung tii
nguyén thi€n nhién va quy hoach khéng gian quy
mé [ém.

+ Cip nganh/tinh: Ldng ghép vao chinh
sich/ké hoach nganh va tinh. Chinh sich véi
cich tiép cdn theo nganh bao gém, vi du nhir b
tiéu chuén xdy dung va thiét k& cho phét trién co
s& ha ting, cdc quy dinh khung gia cho céc loai
cy tréng va sir dung céc k§ thudt néng nghiép,
va chirong trinh hoc.

+ Cép du 4n: Céc co quan cip du an chiu
trach nhiém thye hién mdt hoat ddng hodc mot
nhom cac hoat ddng cu thé ma cdc muc tidu va
céc thong s co ban (ciing nbu phan bd ngan
sach) d dwoe thiét lap béi cip cao hon (thudng
1a mét chrong trinh nganh).

Tai liéu tham khio
1. B6 K& hoach va Ddn Tu (2014), Hidu qud ddu tw ciia cdc chuang trinh, dir an tng pho voi bién
A6t khi hdu & mrde ta tir ndm 2007 dén nay vé & Déng bang séng Cint Long, dé xudt céc gidi phdp
ndng cao hiéu qua dau e va sit dung nguon von, Béo cao tham lun tai H6i thao Viée thye hién chinh
sach, phép luit vé ing phd véi bién di khi hau & Viét Nam.

2. B4 Tai Nguyén va Moi trudng (2014), Bdo cdo lién quan dén bé i ngué‘n vén cho cdc dir én
itng phé vii bién di khi hiu phue vu phién hop Thieong trpe Chinh phu ngay 17/9/2014.

3. Hoc vién Chinh tr{ Khu vire I (2015), Hodn thién co ché, chinh sdch tai chinh nhém huy déng,
qudn Iy va sik dung hiéu qua cdc nguon hyc tai chinh trong img phd véi tae dpng ciia BDKH tai Viét

Nam, D& tai NCKH cdp Nha nuéde, BPKH-59.

MECHANISMS AND FISCAL POLICY FOR MOBILIZATION,
MANAGEMENT AND UTILIZATION OF FINANCIAL RESOURCES IN
RESPONSE TO CLIMATE CHANGE IN VIETNAM
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In the XXI century, climate change is becoming major challenge fo all humanity. Vietnam is
considered as one of 30 countries with heavy losses due to climate change impacts. The response
to climate change has become increasingly difficult due to undeveloped economic conditions,
Iimited budget and financial management experience.

The paper analyzes the current status of financial mechanisms to respond to climate change,
number of existing problems for financial mechanisms io respond to climate change in Vietnam,
which proposed a number of solutions on the mechanism, fiscal policy in mobilization, effective
management and utilization of financial resources. The proposed solutions have focused on com-
pleting mechanisms and policies to: Mobilize, Manage and Utilize financial resources 1o cope with
climate change.

Key words: climate change; financial, mechanisms and financial policy; coping with climate
change.
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BANH GLA TAC PONG CUA BIEN BOI K HAU
DEN NGUY CO NGAPLUT O TINH NGHE AN
‘Irhn Béng Thai'", Hodng ¥in B, Luu Bic Dipg™®
Umng tacy Khd ergug Thity vin (e ou
WiWidn FKhos hoe kbl trgne This win va Bidn dfi khi b
Mign Chin fuge, Chinh sach T4 npayén v Wén meons

Bféu i Kt hdue (REE T} Khidn muse imedo bidin dngr (NBIN 3 mit trong hifng théck

Hhaie i e A6 0 edc Sk ver Bidy o FIdl W

oot Ther nan Mob bap BPEIT va Wi,

(B& Fai ngecpén v Mof F-"Hfi"ﬂ,k} 008 HUZ) Nehd An L w3t troes wfalmye fie phicong
oo hhd ncmy chi doh F‘ifmrﬁ Hano #a tronp fuotn fuf. D gy, Kt geedt i i Al nding J:gnp Aot
Mrew e Xoh ban rng odl oo 50 bow Boc guan g phue v ol beptc phal iride kink o o
Béli el BOKTT & din phivong T 5, wife nién vt fank FET I oer nigg fyt o BDEH pong
teermragr b i Belaay vape v hidn Nufié An Teor Daee g Kar @it I Locker cho e.-‘a:.:}, e 1l TR fof
exier Fuaeyin vew BiEn Nahe An ob thé by aupdp it Ve oAt Tha by 24 theo ok bdn BDETT mreng B,

Tie khcr: Mogp ful, Giém 38 &l Tidu.

1. Miv iy

Wuhé An 14 tinh pdm & tiune Bm ki we
B Trung Ba vdi dign tleh 16490 kin® vi dwimg
hir bidn o4l %2 lau. Stnp C4 13 bE théng simg
chinh mong Tiah wéi mfl I6 sinu suH bromg i
cliy, nedn vl dde 08 mbidn, 8y 18 dide kidn dé
hiah thanh 1§ abanl vi munh (hinh 1. Ekuare
oghicn com thade kbt hiu nhigtiln @i miag co

- ',},..,'_ e

F@

II_)':E"._T_,_.H

Hiniz 1. Ban 84 khpe v HEMTEN cirl

L. Phwong phip dinh gid rac d§ng ciin
THEH va MDE d&n noip Tul

Bai baw lrinh hiy Teét qua ddub gif He dine
ciix BEEH v NBD & litw vuee simg (03 thods dia
phin Mphé An dwa nén cor sd st June o hlok
thiay hre MUCE 11 (hinh 27, MIKE FLOCKD, dé
duly =iy ngip but monp cae difn kidn bien ke
nhaw £ tink tedn nedp Jul, md hinh =8 mi

PLisi. V5. Nyi Troug Thugo

nhidu anl badng b cac 6 hep théd tidt khac
nhan gay mira Lin tae L wim gn cde sSng Fong
hm e, Troag i conk ADEH vi NBD alar
hi¢o may, ftoh Bing mud cdng nhir ngap ot g
ciukg trd wén nehidon tomg, da &b, vige dénh aib
che e ding cla BOEH va WED dén npip hut
el ik Mahg An T mor trong, nllse olidin v
el thit [3].
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Hing 2. Ny fiade dodat S dure frengg mater I
idn ode song g med el dite 11

padmye fhidy lue cBe mnia i va tinh toar dang
chidy L. CEF fidn Maxh due ding &F Siob aib @
bn cdy coa b hinh rong éu chinh va Tidm
dprl he thémg 20 Long ma phaog 48 hién chloh
ot dyute nim 1078, cdn Lidm dinh s dumw kit
qui cid ndn JYRK, edc gia m Nash #30 nim
oeong gk I cho phep (Miog 1.
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Bang I Fét qped Ridu chink, Kiem dprh aanag I

Fobt qqusi il chlok mie 107 KAt quik JiEm Amh nim 1458
VEIri Tﬂt Hmur [} 1 % (M) _ Hutiz i) Cheie ¢ [ai')
Th T N H @ IL 3| TR TT K| Te | T ]
! Tm T | 227 | 2457 | o3y | o0, bl | uxs | A7 | 2e3l MER | RER0 | Rsw . paw G
TPuw B Loang | 4L . duty | wuun | 0F3 L | 733 | [p:E 0% yid . ;
it TRarps s | azEz_ g | ool | 1T fked izl [ LLES L 0BT [ TR ) Ten |k
L L L I (TN R TR G4 | Gy | QB4 2HA% ]
T P o@m | TAT ) T uE pade | O | 04e Rl
[ T Thiy O R T R T T aga | =52 | g9 - L25H
Lishtar ___ ™ | =AR | 79  NE EEN EEE KT T

TT; Tharc de, TT: tinh doan: W: Mash

3. Kjch hin BDKII & tinh Noh§ An

Kich ban bid= déi na20 30 »d uyng miea cho
Unl Mpné An duse by dung dea teén kjch bdn
BEEH v4 HELD cho Viét Mam cip nhil nam
2012 ena B UL rgyen va Wi wwdmg [ 1], si
Quome kicl ban phér tlidn g both B2 vin cie
Jdae didm sau:

SR 00 & SNehE An ob xn rimg tang, dac
hidt idings ook AEC A WG ki, NSt di g
binh ndm dén man 2020 thng 11,590, ndm 2030
13 0,770, i adm 2050 b thé gt 14 - 1,300
L =17 i i Gt TS0 G W 1 o 21, dAn 1 i
b, BE Ny trén ehe June v 38 cia 1ot Nghe
Al eling o v lnemg tny T b Io? tidm
nfng thin ko 20260 - 20240 Lang 0 7.6 - 13 8% thei
ko 2040-2054 tang vt 3,7 -15,6%; b lop 2060
- MY tAmg hr V9N - 3G 0% thia ky 2080 - 209
Vb tir 24 - 44,3% so vid thiri k¥ nén.

Lupmg mua cling cb Zn mréng ting 180,
plnmg khimy nET dén tong nim, Largag wans
modia kb of wo hadmg Ao i 0,6 - 2.6%, olnmg
iRl ef fram lai s Tegop o mia kbé glam
tihe. Liwong rmma mos muw e & L bét cae
. pl::é- bitm 1T 4.0 - 5,1% Tuwnp sora el
Lo e 0,6 - 2,705,

Theeo kjeh an B2, e mnie vimy én Mol
An line e théd gian, 48n ndn 20240, NED L
7 - R ctn v ddn cu bl onde tt ky 21, WRTI UG 49
- 68 om o v thénd ko nén

4. Tie pug ciin BOKH +a NF1 dén ngijp
Iyt & hy lun ven bién tinb Nshé An

T Vv gy {Mioar adirer S

Lo ank: hame coa BDETL opad tloh oore
v wA hm lheomg ki & &7 il tEn hd ﬂlﬁﬂg
st theo thin gisn ndy clns Gng, BEL qud dyr
by rogre mecie, hr hemg 1en he ihion s8ne Ca
then (b3 zisn dwge trinh bivy & bange 2.
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tramn vune b luw edme 4 0,00 - 0% @ os0 vl
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QoL 0w th Eu ray ch lhﬁ:,' di#n bige e
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It abo tind Ml Ary oonys dn 2 i 50 MEdp dirge
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Hinir 3. Bein o HE Lo J:gn;p Iurr g pindy Al
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i b 2050, wong b hyp 10 1% A 5%
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monp mimy hop e Fa g0 win thin by aén ofing
cao hom it nhitu wh cﬁp ngip 3[4 3,710, Cﬁp
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$3én chin e 210N, ke néng ngip ul iang 180
il 18,61% 30wl thed ki ndn. Bén gumh 35, L
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mhue: dign tich 38 thy b ngape. o1 1€ cdo Lojl hirdng
nghp. ddu 50 b anh hudme ha Nl ik,
hitn deimys, sclivon b p odin, Vige mhe dinh mie &G
phaoi 15 Ao eae done o BTIRH i thin; hign
bing edch Ap dune GIS %€ Lip ban a6 du bio oo
ey o fupdp Int v xAm nhip man) 420 dics
kiSn cor 56 ba thng iuo thina w40 dhi. Cdc b
i nzoy c dege 2Ry dimg dra teEe Leb baa
BEBEKH cac gian doun ué:n__ 20261, N3, NS0,
2100, Cde tham 56 vE din 56 va digu tich 38 (k]
e e djnd A cae gey houch phar tri&n kinh
td - x% héi vl ndd 0¥ theo xa thé phds leidn,
Mehide otm 45 xac Binh dimre 1] tham & TEhay
A (hang ).

Sp o liimy 1% - LS



HGHIEN €117 & TRAG B0
269

Mang 1 Cde e 58 dihnyr (E; faf D Neing — gial Joan nin e

K§ Haa Thaua SBita "Mof Dink| L.ign - :

£:w gh win | hdo | mne [ res T ey | Chifu | S50 T4 Lha Vang

35.5 mira ndm fanny B | o8 | 2en0 |awn  3szz [aed | md | rme
=i ngav mues lén beang ndem (=5l K2 K] 1= 13 13 L: 1% 1%

BllsiigL o Pruog binh rdm L X ma | ma 256 iR 57 LT

Bhigl ) can whot wgiy crosg hinh rene 0 | E4 | 277 175 na - e . a7 T

Mlcipl & muiy vav o |:|.'I1u.l' mics hé [N s | 35,0 k I} 69 a5 354 |

Pllkipl el owiy l|I%E chiid trump hinh @bm VER | s M| .7 6.5 T 2,1 s |

ML dj thip whit mira déng (*Ch bt | ms [ map caad . e | za | ;g | omg T

3 e 1 milng trung okm -|'I:|:"~_3l£ Cb N " WH EX] LT | de | 41 = [ R

Bing & Bang ade faam 28 G5 whay (89 cho Sak we GTEDT Lo D Ning — giad doum ndn 2012

- . ' Wi | Thaph | Som Ngil Liim Hiya
Chitku Ky bikw Chan | ®vi | T [Manp fom wnifn :CimLg Vaua
7 i LTl LA YU O T T A 213 L Ead | oz
:icl. ATEAS | My 2 1 igh i | LES Wy A LI B T
thi by wrip [ FEpa I T G T G RAD | REED
Sk i, ami ar - i L# Tangs [ mawz s s T 59T
M".'i",'i;':l I” I UL T Loy I Bt LEG1 28 15l
| Mawsididhi || TEA Wauel c Uglin LIDGAL] fges 4T WIEE T ©
Erzu icholg 1hF [hial 33 YRRV BT ™ T3EEE L
Tiltwimg |_C3p E 1 A u 1 N TE
yoac B bp ' Cipld i) AT AARS . LS no I L Wi
b ¢ Clpd P4 | MES s 0SMES ] M L M4d a0y C dTgus
frie ot __CipE | R T -2 o I N ATy Wil
i tinli I3 bl g 2 LD R PP P 150 [ I IR 1
omge | i.'j_lﬂ WA 193 L2500 | s ey a3 | =e
5 CorEpT n 0 ] 1 T A S
_Cupd ] 1] o I WA AT T OELOE .
Tm Urémpg Zip L 3,08 LAy | 14 .72 ‘3 ] 1
]||||| winpip  Cap? S 14 ol | kS ANz d4 1] 11
Clp i ahdd [ %N i 3'-' [y ]| i 1]
TTT; BiRn 5 bl dzh '
limivug Digi pegp lgeas | S30 8| a4 =7 NS A hEE N sl i
—___I0+MRM
TT 12 O st i Gl o B
barrag dn slen nhigp | 53 y n r "2 L e 1%
min .

(3) bl cie ThEn 66 the Lidh KIid afng thich  dién, giaa thing, ahdn b, .. (bing 33, (e tham
g ddi vol e dore cos BRKH (4, bao gbm 56 T P dwee deage e G rdn oo sorquy
crr i he tﬁpg uhtr A5 dai l.'[l.:-’.“-n,*:c siue thing, 56 hoach phé oddy vhe Uimg qdn, cyén,
nbé Kign of, <0 lomy raog Hudt B maop T

fideg ¥ Hdug ol féu thag pied (4] ireeg B vwee givo Sidae £ @y o gind dean wé (2072

P Iy . LGl ° Yhamh | wro rRaeHalh| Likm | Cam - Mo
Chi ab ém7 pbd hirn | ©hin  The | vk | Cwen | chide o LD W
&b km Auimz A o Al 3EE] AN G| A | W ds T13aRL S
& trm A Hnl 1) .Y P! i] T 1,137 1410 [ T YT
S [ m A 541 LA t L¥fd O o | WA T Rast _ adhn
54 km divars i ad 567 [ by virsds| zais | sdps 0 0§ o
r'::.]':_ M hear s g met: o | gy oo o ql tH 1
T T0an e g g Gt - . .. .
sarir shii chg G|l HE a7 = RO ¥ %3
e s
qﬁ-‘;;.?im& Al lwdd . A7 a3 i i a .. a o - i

r':ifl': thumm 50 men kbl drge <be thép ddu duge dwre chudn béa trude khi finh fodn, Trong
thing ke theao cde inT ngnyéa khde nhaw, vi thé  nahidén ot ndy & sie dynp plwrgog plip dianh
Ehi st dunp tromg mdt bam quao Lé cde phai 254 ol 3 phel leign coa ogrén [HLH) cta UKDD

TAFCHT KR TTRING THIY wAN ™,
&b fabng 12 - 205 { T



NOIOEN €U0T & TRAO DOI 270

(20006} el chufin hia, dwa v khodng cho phép tin
0-1. Troog dé, vide leneds it 14 cio phai xéc dinh
wéi qacmi quem it chc tham s v tinh 4 hi
L threm g
+ {an hi (o tiol dE bi i thiemg tang
lew/piam wufme oo Tep vl s Heg lSu'gian
ANA0E Fow che Pl ] dam = rding TLE i S
e d80g (sér dung che ahim ahdn 1 te $Hog va
ol cAnmy,
_ ooy
-Eu_li.t,?:l. min . i1 {1
* Quan nd uphjch: 1a tivh J& b bin thuony
ing 18a0/niAm Eudng i s grim xudneiing 1én
Gl v pid i) tham s6 nrong fmg v kha néng
iy prhis

Iy

LOBK 1, = 1,
pome—— e 7
T ula e — DAL Y, {3}

-

Tromgdiv £ 1,200 B v M L 38 viing (v
tnrémg hop Gnb ledo fong nshién om 13 7
wing), F= 1,2,..F vt K i si thaw 36 trong
bl tinh thn thumz.

Nt 4 oin thucmy ey uia 1001 it ahin
15 53 dhrge tioh todn nha seu:

VEl M= T wiing vhowd st oot K1 s ol tike
feong nhion tink tromg wa g (=12 M,

i-1.2. . K 1A cae gld 1 dwge caudn boa. Wi

_ 3

d3 bi t6e thuene trong mds nhan t (K, $, A) v
vimg Lhit i, foi chung 13 ¢ dugs xéc dinh then

mil Hing luy£o lah cda x alor sau:
5 s, (%)

[} .ﬁ |'I
14 nhwtog troug,
. Theo phoromg pheip e Beengrie v Sudarssan
thi cée trong afy dweic i clandh 14 618 i w81

L
- . . . I
fromg o = e D | v ;_'-,' ‘

phicmy i eva ehi tdén 4 hi vn thuona, Thet
dd, lrung st duwe Linh thea oim g thine:

-

"ty 41
wili .
L 1 3
o= —— £
l"_' lev?rlixs'}'

= 5am khi tinh wén chi &6 the tizone cho mdi
linh wpe s, S A Jai tifp (e chodn héa dada
v gan 46 tinh tndn tromg s ch king Thih wge
then clnp dre (4 dirge w, ws, g L loong 56
cla ohc oid 50 tin dang, 4 nhay wd Khi ooz
chinz chin.

: e ;“,_[."3,]: KL ~&ntunmpit lde J
AU TR Thn o Giip
odl w1 =nak | TE T ILUDER LU 1.nh '
DR SRS NAL L AT g
T BT rar thrme ilin

Tromg di w: + v+ — 1 15y

+ K&t quil vhi s 48 b téo flureng cho mii
ktor vipe qudn {huvén) leonys dong cho tiag Hob
wire & dav dirpe winh thewe oo thie saa:

Fi— B we | S a metAi ey 7

Trongda F 1 ahi ub i o thuesn cich clo
vl f.

WigC phin cﬁp mire: did tam thinmg 58 it Qg
hirn phiin b M8 nbir zau;

3. K&t quii dinh Irge mie dip &8 b 6o
thiowig eiia hhul plié B Nang trong linh v
IrE&DT irode BBEKHENELD

&t cqua link ledo Uong 56 chio che tham 56
(bamg 4} vi mii chier nldn t {bdiog 5);

- - Lo - . - r r - A . o
Hdng 4. (e drgmge v eaier o0 am 6 ona cdc slien wlade &0 coc ol don

I . i — i ———
E.:._:l il.lf?:'- 2o | e o e :_'.': ”':1’-:'1” 2ep | e | ceseo e
G| oen (o fons caan Vooew | se | e | oo | oods | giso §gcdr
e fwins | oo faes |oaed (S | o8 [nees | oz |aozs | aamR | aaan
B3 | ogdd [ oorsa [ oosz | oar foue [ s [ | oops {oanr fares [aiu

CRL [ [ anes [ [ e [ooer [ s e e [ npaa f s | aun
By o {wws [ e [ [ oo | om0 [ oo oy fwo e f e
Ef | ouzr [ ogr | oz Logsa [ o3 | s | v | nooe [ oioa | coaso | ouse
BY Lotz [ oo [ogna [oger [_as [z |
FEDnoag t ot Ve [ [ oss | s f0w2 . | ]

S b .3 0t (g [oges | oAy woue | nond | ngne ogpd | uum
H1 4w | o Coada73s ! ugey o ougdp ! adn | 000
2 | opus | ogan joase ) aove | i a4 a0 0306 | oask st |
54 | @y AL 3t +phe | R | 0358 0 ik
55| Dnizk AT Y4l | —_

AT CTH KL F e THTTY VAR

N

& LbAng 15 315



271

Heiwp 5 G0 wrf cie trovesr w6 ofo Bk wee GTEFT

_ | rAn fI0C3

T, A
w, 2500
m | adm

FTTE) 20N Pl 210

(3] NI _ T 0rG 1,257
N4l LENT] 0L 1.514

B3 IR T 0343 I,z

O st ddnh md vnTe dd 193 throne troag Mol vee GTA&DT i £33 M3ng duwie wic Sinh Qe
Biny 6, ITink 1.

Biug 6. Chi 56 of b ddn eleecenizg ixhes Jind veee gigo thine & 23 v gua ede giof doum

Giniluzn

chish

mdn
12013

20

Ll

AN L hiiu

gk Hant
San

[.inl

Thiok ! ,. .
Hira Tur Llilias

Kha -

| climee

Hha "I-':'||||,:i

F 1,584 iy 1308 a4 tar | s | ns
2 NAlg 0,35 o 0,4 GdET L 5D 021y
4 N, Cam; -~

[ [

I, i =10 ] N&an

- baGEd .

I

0% .
C [

[FY Bl L0

r

1554

™

1
TR
c |

157

2104 Lt 1A 1635 | asan

=05
a7y

oA

<

[ ici] oGk

0312

0T
C

Ly
100
T
0

0,

1,1c3
. ng{r
e T

Rz

H I 0,51
A2 0,28
D Wl -

L b =

1477

T A a0 |55 ],1£d L3l L7
£ CATE l'._"HI n.as a3 0.1 wak ' oans
| cARG | nan 0, ol 1,224 rIm BIE
I+ 573 SNATe] 0106 58k W | mER 07T
Vi © m - ¢ | T C =

23z

1,900

! L
L4 maT

.'.1.1

Lant 1550 1.3l [TRIE ] 1.723
a%hd N 10 4N n.zwr M1 1

PRI

a0 G aa | oo | o

S oM | osm | uea

] wa
(o

inn

1,714
1,507

-E 12
Ll

...ﬂ:?“

TR -
(AL
0n,:m

[ [
1.3 N.R™

not | oang

=
RETL

0,757

L I

L1l A nii; (R ]]

e ® Ty

CATIR L 2509 | Lo

NGHIEN CT0 & THAG B0

0, i

T

Alire dp L !

LN

C

l'_I'r|1l-Hl:I.h1'q
IJllI-_-'i_... IO

LR SR LT T T R TP

e
SEETT

LR WL I R Ty i
-

Hich [ Beda do oied 59 &8 B rin thacemr CT&EDT cde gial daqr ol B9 -"""-*"'::”E

Ta b L BT TURORG TOLY VAN

K dlelnp 12 - W05

©)




'n\_\_u__,.-' ﬁlll'hnl:l:'l] s

SEIEN CUU & TRAC DL

S

Rt
é“_.—_-"‘-' i

Hink 2. Bee @6 i fleooweg g ek wee giee thing & 45 thi cde gt doan

4. K& nan

Tir ke qui tiah sobu tinh df b fn thromg tai
Dd T cho ik e GFLKEES L 0 the thiy pia tr
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IMPACTS OF CLIMATE CHANGE AND SEATEVEL BRESE TO I RAK-
FIC ELAHIDING OF DA NANG

Trun Py Hien'", Tron Houg Thai™, Honug Yoo Dai® and Le Thi Kim Naaut
M 3eprrment of Sciencs and Technology, MMinisty of INatural Resourecs And Fovitoumient
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Fidcmam Viemas Institie of Tdeteorolopy, EFlydralory wnd Climate Changes
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(TSAELIR) an 2 devalapment and cypansion. I5&UE syslers wlen are valnerahle ta the Lnpacls of
COGSLA, Tengare, e asress et o vidnerabdiny of the TE& TR xyaeean e ethe Inpacs af COESLE
wpdld be helpfd 2o the preocess o plenniag uf coonamie and yociet: The paper will b proseied fo
the quaritative vainerable of CCASIER 1o TSE TR, Dunany Kew wonde: Foning, 4qut seotomeal
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SU KIEN - HOAT BONG

£ BOTN&MT: TG CHUC THUC HIRN HIEU QU4
CHINH SACH 'HAP LUAT VETNAMT
B LETRAO BIEU TRUNG GHI CONG THU TRUGNG

G TNEMTEULCACH TUTEN VA CONG BG
: A i S

N

VA CONG TAC
gt

G GHOAT PONG NHAP
} E LI CUA VIET NAM: -
[A5] LUAT TAI NGUYEN, MOTTRUONG BIEN VA HAT BAO
= THE CHE QUAN TRONG BYMTBIEN VA HAIDAQ
{18] AP DUNG THUCTHT PHAP LUATLIEN AUAN DEN
' CAC LOAI BONG viT HOANG DANGUY CAP,
QUY HIEM _ o
201 TANG CUONG KIEM SOAT-O M MO TRUCNG
(0]

TRONG HOAT DONG SEN'RUAT
THOYSAN -

TRAO DOI - DIENDAN

261 TANG CUONG NANG'LUC HOAT DONG CUA ASOEN
VIEF:NAM, HUONG TG CONG BONG ASEAN. .
NAM 2015 . A . .

{81 . DICH TE HOCMOL TRUONG - PHUONG PHAP. .
TIER CAN KHOA HOCTRONG DANH GIA ROT RO
CUAHOACHAT DOCHAY

81 TRITHUC BAN DIA TRONG CONGTAGQUANLY |~
TAINGUYEN bAT NGAPNUGC KBU vUCHE BA BE
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‘GIAI PHAP & CONG NGHE XANH

VUGN QUGC GIA BENEN - DAY MANH UNG DUNG TIEN BO
KHOA HOCTRONG CONG TAC BAO TON WE SINH THAI
TRIEN KHAI PHUGNG PHAP QUANTRAC MOI TRUGNG

Y RHONG KHI XUNG QUANH BANG CAC THIET B] O NHANH
348 HINH CONG DONG

AM SAT CHAT LUGNG NGUON NUGC

MOTTRUDNG & DOANH NGHIEP

DOI MOTCONG NGHE HUGNG TOT PHAT TRIEN XANK
“CUA DOANH NGHIEP

PHAT TRIEN BENVUNG

4l HO# LEPNHIEP HOA PHAT HUY HIEU QUA PHONG TRAQ BYMT
L6 . CAY SA MOC DAU & HA GIANG -

NHING DIEU CON [T BT DEN

“ 471 QUANG NaM VO BAL'TOAN BAO TON VA PHAT TRIEN

C . CAY SAM auv¥

0] GANNANGCAOY THUC CONG DONG THAM GIA
. = BAD VENGUSN NUGC

e AT T WS CRSRTURIEY CLf

| TANG TRUGNG XANH

. TANG TRUONG XANH VA CO HOI ruumxc, MAL Dﬁ; vcn VIR
| NaM

- MOT S0 VANBE CHUNG VE THI TRU@Nu PHAT THAY
KINH NGHIEM QUECIEvE LAY DUNG CHINH SAGH
. LIEN KET VUNG TRONG BVMT VA UNG PHO YOI BDKH
| GIAM NHE TAC PONG CUA BDKH BﬁN KINH 1‘]:
: vA MOI TRUGNG :

. 10 -THANH_ PHO K_-H(}NG K O'NHiEM NHAT THE G101

~ NGHIEN CUU

TAC DONG CUA VAN CHUYEN TRAM TICH (BUN CAT) DEN TAI
NGUYEN THIEN NHIEN VUNG DéNG BANG SONG CUU LONG

68} DU BAOQ BIEN DONG TRAM TICH TANG MAT DAM THI NaI,
£INH BINH DINH THEO KICH BAN BIEN BOI KHI HAU
VA NUGGBLEN DANG




-déng tram tich tang mat dam Thi Nai,
Dinh theo kich ban bién déi khi hju va
nudc bien dang

.| PHAMTHANHLONG', TRAN HONG THAF, PHAM VAN THANH?,
. | DPANGTHIHUONG, NGUYEN THI THANH HUYEN®,
DAO MANH TRIY, PAO HUONG GIANG®, NGUYEN BUI PHONG®
; L. Phin Vién Khoa hoc Khi titgng Thily vin +-BDKH; _
2. Tring tam Khi tigng Thily véin quéc gia; 3. Hai Dia chdt Bidy VN:
4.Vign TNMTer PTRV: :
3. Vign Thuang mai va Kinh t& qué: 12
6. Vign Khon hoc Khf tigng Thity van oBDKH

dochai, cie chit & nhidm; mai trudng sdng’ |

<hia cdc hg:sinh thdi riing nglp mén, cic loai

_sinh vit; cd¢ hoat dong nudi trong v& dénh

bit thay san.,, Do

Do viy, viéc dénh gid hien trang phin bé
va dd bae nhitng bidn ding trim tich 3 ng
mit khu vire ddm Thi Nai dusi téc ddng cita
BDKH NBD theo cic Kich ban phit-trién, sé
cho ta vién cdnh toan dién vé tdc dong clia
BDKH 61 didu kién ty nhién, tai nguyén moi
tridng v KT- XH; trén co sd d6 $5 co nhitng
chién higce thich tng hiéu qui hon,

2. PHUONG PHAP NGHIEN CUU

Cdc phiiong phdp nghidn cifu trém tich da.

ditge st dung: Phan tich d¥c didm hinh thii
a6 hat d€ xde djnh tdéng trim tich, ngudn
gbc vi ché d¢ thuy déng lge clia moi tridng.
Kiéu trim tich duge phan loai trén co s& ham
- lugng phin trim cdc cfp hat san, cit, ban
theo bidy &4 phén loai cia Hoidng Gia Anh
(hinh 1). .

Phuong phdp:mo hinh héa darge di dyng
dé dy'bdo bi¢n dong thinh phén va dién bicn
phan b cic trudng trim tich theo cie kich
ban BDKH NBD, .

M5 hirh ddge su dung dé ms phéng
dong chiy ting mjt qua cliz séng, vung didm

Thi Nai theo edc kich ban nudc bidn dang .
do BDKH 13 md hinh Mike 21FM, thute bs

phin mém Mike do Vién Thizy lje DanMach. ..
DHI (Danish Hydrodynamic Institute) xdy o
dung. Day 1d phin mém ky thust tde nghiép -
d€ tinh todn doig <hdy, séng, van chuyén -

trdm tich
$ Hih

nh théihoc trong séng, hé, cira

»ecdCviing bidn ven b va ngodi

khoi.Vi¢e nghién citu vi tinh
toan qud trinh vin chuyén

trdm tich duge thye hign
- bing phin mém Mike 21

ST (Sand Transport Model)
hodc Me. Lorent Model,

3, KET QUA VA THAO
LUAN

a. Hién trgng phin bd
va thinh phin rdm tich

.- ting'mgt ddm Thi Nai

Thea két qui khio st
va ldp bin dd phan ba cic

‘trudng trdm tich ting. mijt

ddm Thi Nai. tde gix d& xbe
dinh dirge didn phén bd cira

- ¢ac foai:trdm tich khic nhay

clia ddm Thi Nai hié¢n . nay
nhu saw:

- Trdong trém tich cdr
bisn san {gmS): Tradmg tidm

tich nay phén b chi:-yéu. -
& kbu vye xi Phudc Hoa, -

ving cfa séng Ha Thanh.
Ngodi ra cdn ndm rdi rac
tzén vimg ven bd xa Phudc
Thudn, vimg ven ria ban dao
Phuvag Mai. Trim tich duge

‘thdnh tao trong méi triéng

viing vinh kin.
- Trudng trdm tich cdt (S):

‘Rdt phd. bién trén khu vic

ddm Thi Nai, thuong phén
bé-vitng ven ria ctia dim dén

“vang gin-trung tim dim &

d¢ sau khoang 8 - 9m nuse,
Trdm tich duoc hinh-thanh
trong difu kitn ving vinh
kin.

- TriGng trdm tich cit bim
(mS): Li mit trong nhimg
trudng bdm tich ¢é dién tich
phin b 16n nhit trén dm
Thi Nai. Phén b& & phin
ven bidxung quanh ddm Thi
Nai va tip trung thinh mét
ddi dai phia trung tim dim
thude x& Phude Hda. Trim
tich ¢é mau xdm, xam t6i lin

- it mgn ba thye v,

- - Tradng trdm theh bun ot
(sM}; Phin b8 o trung téin

‘ddm Thi Nat thudc xi Phudc
+Foa; phit trién kéo dai theo

phuang A kinh tuyén. Bin

“eAt maAuxam dén xdm 15i lin

minbi thiic vit, duge thirh
tao trong moi trudng ving
vinh kin. : .

.- Trudng trdm tich bim
(M) Phan bé viirdc trén dim
Thi Nat va tip trung nhiéu &
vang vinh Quy Nhon thuge
x& Nhon Héw Trim tich o
miu xém xanh dén xdm den.
Trir tich duge hinh thank
trong mdi tritdng viing vinh
kin,

b. Bién dong phan bé
trim tich ting mit theo
Kich bdn BDKHNBD B2

6 712015 Wi ruiing ,5-59, _




NGHIENCUOU .

cho nim 2030 %hu vire dim Thi Nai

Duasi day dy bde sy di chuyén va ling
dong tram tich theo kich ban BDKH NBD &
myic phdt thai trung binh(B2} cho nim 2430
khu vie 2am Thij Nai.

Do BBKH, NBD nén v tzi dudng bo
nim 2030 thay d6i so véi hién trang va dich
chuyén vé phia dat lién, dic bidt Ja by Tay
dam Thi Nai.

Dong chiy trong ddm Thi Nai, thang co
liu ligng nhd nhét 14 thang 4 va thang ¢6
heu Ivgng 16n nhit 13 thing 11. Do viy, ¢dc
yé&u t& thity ddng i ding v&i kich ban BDKH
B2 cho nim 2030 duoc tinh c¢ho 2 thing 1a
thang 4 dic trung cho mita ki¢t vi thang 11
dic trung cho mia 10,

Sy thay dfi vé dién tich phin b& céc
tradgng irdm tich cba dim Thi Nai theo kich
hian B2 cho ndm 2030 khong o6 sy khide bigt
nhiéu so véi hién tai.

- Trudng trdm tich cdt bun san (gns):
Tap trung ché yéu § cde viing clia song dién
hinh nhu séng Con, séng Ha Thanh. i
viing trung tim dim thube xa Phuedre Hoa thi
trdng trdm. tich nay phan bé nim xen kep
giita cdc trudng cat va blin cit. Tradng trim
tich ndy ¢6 vi tri phan'b6 khong-khic nhitu
sovéindn tedm tichhign tai cda 83m ThiNai.
Djéu ndy cho thiy, ché 49 thiy dong lge tei
khu vic gifia ddm. & dinh ddm tteng dbi 6n
dink. _ . :

- Trdm: tich: cdt (5 Phé bién teén didn
tich phiaPdng cila d&m tiép giap véi baoe ddo
Phuong Mai, Trim tich 66 d¢ hat thay d6i t¥
thé dén trung binh va phan bd dudi dang kéo
dai tif viing dinh-dim dén khu vic vinh Quy
Nhin. . :

- Truedng trdm tichedt bim (mS) Theo kich
ban cho nam 2030 ¢d vi tri chi yéa & phia Tay
vi vimng trung tim dim thudc xa Phude Hoa
Theo két qui mé hinh thiy dong hic két hap
v6i khio sat thyc t& 43 xic¢ dinh i8¢ dé lang
dong trim tich cis trudng trim tich pay tai
ving trung tim vao khodng 1,25cm/nim.

- Triidng tréim Hch bim edt (sM): C6 dign
tich phin b3 réng, dang kéo dai theo phuong
kinh tuyén tit xa Phudc Hoa dén cita d&m.
Thanh phén cic ¢dp bat cla trudng {rém tich
niy thay 46i ki trung binh dén min.

- Tridng trdm vich bim (M): Da phin
phin b & khu v cita ddm ThiNai véi thanh
phin do hat tit trung binh dén min. Theo md
tinh dong chdy cling dic difm phanbd, dd

70 R EPEENE 56 772015
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Ty 1& el

Ty 1§ bie o sér

A Hink 1. Bidu 36 phan logi tréim tich bifn theo Cuc Dia chit

Hodig Gia Anh

gic dinh duge 8¢ dd ling
dong tal vung cila ddm cua
truding trdm tich nay khoang
L2em/nim.

- Tragong trdm tich sét
et (sC): Trém tich nay duge
thanh tao {reng moéi tradng
viing vish. 'Thanh phdn chi
yén 1 cdt, bin cdt, sét. Tram
tich ¢ miu xam, xam 3
gidu manb dd vyn sinh vat
Phin bd trén mat dién nho
sét vt duding bo vé phia Tay
ddm Thi Nai, thuoc khn vgc
Vinh Quang {xi Phudc Son-
Nish Phude). '

c. Bién dOng phin bd
tram tich ting mit theo
kich ban BPKE NBD B2
cho niim 2050 kha ddm Thi

Nai

T6ng quan dong chiy
theo hal mia kidt va mba 10
két higp vai gud trinh tricu
jén va tridu xudng theo mia
cho thiy t6c d¢ ng dong
trim tich dinh tinh theo kich
ban s& khéng khdc whiéu
s0 voi nam 2030 va chi &
khodng ante 1,3cm/ném.

Vi tri duding b thay d6i
& 16t theo kich bén ¢ho ndam
2050 so vél dudng bd nim
2030. §J phia Bic-Tiy Bic
ddm, vi tri dudng bd nim
2050 dich chnyén vé phia
huc dia véi khoang 16a nhdt
len t6i khedng 1.5km, trung

bink khodng 1,2km. Cang
sulng ddn xudng phia Nam
cua dam Thi Nai thi vi tri
dudng b cé wf dich chuyén
nhd hon so véi phia Bic, ¢6
noi ¢dn khang thiy su dich
chuyén tuong d0indo,

- Trdm tich <dt ban san
(gw8): Phan b trén dién
tich bo Tay cla Jdam, tip
trung chi yéu toi hai cia
song Fa Thanh va Séng Con.
Do phan bé chid yéu 6 ving
st v6t dudng bé nén be diy
tedm tich cfia trudng nay
nhé, t6c d6 ling dong cing
khbng én so vii cdc truong
tedm tich & ving trung tam
ddin,

- Trdm tich c4t.(5): Phian
bé chay doc theo clfa cie con
somg ti dat lien 4G ra, kéo dai
t# xa Cat Tifn, Cat Chaunh
theo hudng Bic Nam v phit
trién ddn vae khu vic trung
tim Adim. Dic biét vung
trung tam ddm cd ram tich
cat phén bé rong nhit Ja khu
wic thade xi Phutic Hoa.
Trimn tich ¢¢ &6 hat thay do
tif thé &6n min theo chifu ui
Bic xudng Nam. Difu nay
phin &nh qud trinh phin di
vk ling dong trim tich.

- Trydng trdn tich cdt bim
{m8): Co dién tich phin bd
rong trén vung nghién cdu,
dic bidt 13 ving x4 Phude

&




ién may khing
dong trim #ch
1 ehéri ra manh

Xt b

; ¢ phiz Nam dim so véi
khu vsic

He Biét 14 tai ki vuic
Té¢ dé ling dong trim tich
&hon so vHi tridng bun,
it (M): Phin b6 chi yén ¢
i, viing vinh Quy Nhon vi
ritich phia Tiy cia ddm thuoe
Xa Phude Thidn, Trim tich ¢4 do hgt min
han so véi cdc tredng trim tich phéi bs &

cic khu vifc fan cin. Piéu nay cho thiy quy

hagt phin di trdm tich tai khg viie ddm rit 16

nét. _

- Trdém tich sét cdt (sC): La trdm tich

dién hinh &Xhy vitc gidp dudng b phia Tay

- cha ddmytrén. mot dign tich g kéo dai ti
© Bac ddm dén Nam dim (nif x5 Cat Tien dén
Phutde Thugn). Sy cé mit cha triong trim
‘tich ndy lién quan 6% hoat dd ng dia chit, anh

_ hudng bai qud trinh dang va ha myc nide

* bién theo min.

.. d. Bi€n dgng phan b8 tifm tich ting

mit theo kich ban B2 cho ndm 2100 tai d4m

CThiNgt : o

< Dffu hign ditdng b phia dinb ddm cia
hdm 2100 chi dich chuyén tueng déi nhé
80 voiddng bd-clia nsm 20‘50;Nhung giita

phia DPétig _'-‘&%‘f'1?iiig.i-::Tﬁy.;.;:dét":ln €08 thay:dsi -
16 ¢t hen. Bing k€ hon Ia s¢ thay 361 phin .

b& teding trdm tich, & khu vyc trung thm
1 i thE hon vin 1y trim tich cat
ang xudng phia cita dim (phia
aif thi trim tich biin 4 chidm
Ting dong trém tich tai khu
1t 1gm, 06 thé datti 1,4 - 1,65em/

inhi'todn ciia mé hith cho thiy,
ong che sbng Ha Thanh, song
) Riong ty nhu ndm 2050,
“Nhin chungd: dim This Nai* sy phan ba
truding. donigchiy cia cic ndm 2030, 2050

va 2100 Khde nhaukhéng nhiéu. Tuy nhién,
Yan t6 hdy thay déi déng ke theo mita

wa theoicdc wi
(thing

A {rong ddm. Vé mua kigt
ong chiy & didim chit yéu 14 dong
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tridu. Tée 46 dong chiy dat
khodng 15 - 25cm/s & khy
vic bie ddm, 32 - 45cm/fs &
kho wic nam d4m (phia nam
cau Thi Nai), O khu vyc gan
clta ddm, van tdc dong chay
rit 16n, ¢é the dat tadi wen
80cm/s, Trong mia lii (thing
11), van tdc dong chiy trong
dém lén hon nhife. & khy
vife Bdc ddm, dong chiy dat
khoing 30 - abomis (dinh
dim khoang 15 - 20em/s).
khu vic Nam dim, do anh
huing manh ciia déng tricy,
e db dong chay ¢ day dat
61 40 - 55cm/s. O cita dim
dong chdy rit 16n, vin téc

- dong cye dai ¢b thé dat t4i

gén 1m/s.
Do sy thay d3i dong chay
gitte hal mda kidt va maa g

- Iién tye trong nhitu ndm nén

s¢ vin chuyén truong trim
tich cia d4m cling cd nhidu
bién dong. Nhin chung, hiu
nhi dong chdy phan dong i
dinh ddm thuée khu vue xa
Gt Tién, Cét Chanh xudng
din phia clta dam thuse xa
Nhon Hot cing manh hon.

- Iréim tich cdr bin san

{emS)r Erim tich o6 dign tich

phin bé khong khic nhisu
so véri kich bin trém tich cla
nim 2050. Hin nha ching

wichitip trung & cie ving ciia

sdng ¢b déng hyc dong lon
nbu sbng Ha Thanh va séng
Con. Tsc¢ 46 ling dong trim
tich nho, Khoing 1.25¢m/
nam.

- Treigdng trdm tich cdt (Sk
Phin b8 phd bién doc theo
cia cic con séng. nhinh
sing nhd d6 vae ddm Thi Nai
va khai vuce ria phia Tay cia
bin dio Phucng Mai Dy
i wetng trim tich tiong
461 phd bién trén dién tich
nghién cdu. Trim tich ¢
huéng doc theo duémg be
va 1ip trung rong chi yéu §

Co L NGHIEN cUu ﬁ%

phia Nam cdu Thi Nai.

- Trbng trdm tich cir
Bim (mS): La mot trong
nhiing trudng tem  tich
phé bién vi dien tich réng,
t3p trung tai frung tim cia
ddm va mét phin & viing cdta
song Con. Tai ving trung
tim, kha vige t cita stng Ha
Thanh ra vinh Quy Nhon thi
da s8 bit gip trudng trim
tich nay. Ditu niy cé thé giii
thich bdi sy phin dj trim
tich. Cang gn viing cita sdng
I Thanh thi tdp trung cho
véu trudng trim tich hat tho
nhung cit, cat bim san,

- Tradng wim tich bin
cat (sM): Phan bé rong trong
ddm Thi Nai & khu vyc xa
Phude Son. Ching ndm doc
theo hudng dudng bé, Trim
tich ndy hdu nhu khéng yust
hi¢n trén khn vy phia Bic
ma chi tdp trung & khu wye
gitta ddm va phin phia Nam
cila ddm. Day lai Iy minh
chiing thé hién cho sy phin
di trim tich theo: hudng
dong.chiy chung trong dim
la hudng Biac Nam ti dinh
dir dén.cda-ddm,

- Todm tich bin (M); Dic
trung cho ving dign tich phia
Nam ddm (phia Nam ciu Thi
Ngi). Trén khuo vuexd Phude
Moa, & hai ria Dong va Tay
cda ddm trdm tich bixn phan
b& khd phé bién. Va khn vuc
nay rit thugn Ioi che phit
trién nudi trong thity hii san,

- Trudng trim tich st
cdf (sC): Phin b3 chix yéu &
phia Bac ddm kéo dii tif xd
Cat Tién dén Phudc Thuas.
Trén ki wic xi Phude Hoa
tridng trdm tich nay bao
quanh dim Thi Nai, chi yéu
tich tu vao mia kigt (thing
4) ia chiy yéu v6i Wwic do ling
dong nhd.

Bién dong cdc qud trinh
trén tich chia ddm Thi Nai tai
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théi diém hi¢n trang va dy bdo theo kich bin BPKH NBD B2 cho céc nim 2030, 2050 va 2100 duoc thé hién
tronghinh 2(a), 2(b}, 2(c), 2(d} dudi day:
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Trong dam Thi Nai phét trién
trdm tich trong méi trudng ving
vinh kin, véi ddc diém trim tich chi
yéuld cép hat min nhu biin, biin ¢it,
cdt bin. Cic thank tgo teim tich
trong dam thudng bién dong manh
tai cdc khu vic clia sdng vA cla yéu
1a'tedim tich hat tho hon nhy ¢t bon
san, cif; tai frubg tAm ddm, think
phén trim tich chi yéu 1a hat min
hon varig ciia sbng.

Déng chidy ting mit trong dim
duge the hidn rd nét theo hai mila
chinlv Ja mua kiét (théng 4) va méa

TAI LIEU THAM KHAO
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I (thing 11). Mua kiét chiu anh
hudmg ciia gié mua Tiy Nam véi
dong chay chi ydu 1A dong triéu
nén t8c d¢ dong chdy nho v cé sy
khic nhau 16 rét v& téc 46 dong §
phia Bdc vd phfz Nam dam. Vio
mia I& (thdng 1t) chix dnh hudng
cla gic mia Déng Bic va dong
chiy do séng nén tdc 49 dong chiy
16 vik 6 nhiéu khic bigt gida khu
vuc dinh ddm vi clia dim.

Hudng dong chiy chit yéu
trong ddm theo hudng tif Bic
xudng Nam v6i t6c do dong chay
teong ting téng dén. Thanh phin

Kich brdet BEKH NBD cho Vigi Nom, B TNeMT Nam 2012,
Dinfi Véin Mank, 2014, MO phoig déng chely mdt vi xam nhap wan gua ciia sérg theo kigh bin BOKIT vi mede bidn ding KKT
Nhan Hei. Litw trit Vien TNMT & PTBY, Ha Noi,
Bio Manh Tién vé nuk, 2008. Bdo cdo BE tdi: "Didu tra ddnh gid TNMT cdc ving vinh trpizg ddidmi ven i3 phac vir phedt tridn KT
- XIT v BYMI™, Luts trft fi Trang tam Bia chdlt va khodng san bidw.
EPA, 1992. B v§ odc B nguyén vitng bdr va dit ngdp nide: Hudng din cha cic chink quyin dia pliiong
IPCC, 2007. Climate change 2007 - Impacts, Adapiation and Vulnerability,
Wilby R.1...-ef al, 2004, Guidcline for use of dimate sconarios devela ped from statistical downsealing methods, NOAA,
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trém fich thay d§ ti thé dén min
thes chidu tit dinh ddm dén cta
dim va tuan theo dung quy lujt
phin dj trim tich,

Kich ban tr@m tich ting mit
ddm Thi Nai cde niim 2030, 2050 va
2100 dugic thyc hign trén cd sd dp
dyng mé hinh thity thach déng lyc
cla ¢dm Thi Nai va cla séag Ia
Thanh va séng Con cla kich bn
BDKH, NBD. Nhin chang, kich
ban cho 3 nim niy co mdt s6 khic
biét cd vé trdm tich va t5c do ling
dong, ciing nhtt phin ba dang theo
miLam
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Trong s6 nay

Nghién ctru va trao doi

PGS.TS. Tran Héng Thai, ThS. Luu Diic Diing, TS. Nguyén
Pac Déng va ThS. Mai Kim Lién: Vai tro cGa nghién clu
khoa hoc va cong nghé trong dao tao, phat trién nguén
nhan luc cho linh vuc bién d6i khi hau

TS. Mai Van Khiém, ThS. Nguyén Ding Mau, Pao Thi
Thuy, Lé Duy Diép va Pham Thi Hai Yén: Khi hau Viét Nam
trong thap ky 2001 - 2010

ThS. Can Thu Van, PGS. TS. Nguyén Thanh Son, PGS. TS
Tran Ngoc Anh va ThS. Ngé Chi Tudn: Xay dung chi s6 dé
bi tén thuong I lut st dung phuong phéap phan tich hé
théng phan cap (AHP) - Thit nghiém cho vai don vi cap xa
tinh Quang Nam thudc viing ha luu séng Thu Bon

PGS.TS. Tran Hang Thai, PGS.TS. Hoang Minh Tuyén, ThS.
Luong Hiru Diing, ThS. Nguyén Xuan Tién va Tran Duc
Anh: Dién bién dong chay & Béng bang séng Ctiu Long
ThS. Hoang Van Pai, Nguyén Thi Hién, ThS. Tran Duy
Hién vaTS. Nguyén Quéc Khanh: Danh gia dé nhay mot s6
tham s6 trong mo6 hinh mé phéng xam nhap man hé théng
song Ma

TS.DP6 Nam Thing: Luong gia loi ich kép clia cac hoat dong
gidm nhe bién déi khi hau trong linh vuc quan ly chat thai
G Viét Nam

Lé Xuan Tuan, Nguyén Hai Pong va PGS. TS. Tran Hong
Thai: Nghién cliu tac ddng clia muc nudc bién dang déi véi
riing ngap man xa Dai Hop, Kién Thuy, Hai Phong va cac
gidi phap thich ung

ThS. Can Thu Van, PGS. TS Nguyén Thanh Son, ThS. Ngé
Chi Tuan va ThS. Nguyén Xuan Tién: Danh gia anh huéng
cla st dung dat dén két qua tinh toan chi s6 dé bi tén
thuong do 10 - Ap dung tinh cho huyén Bién Ban tinh
Quang Nam thudc ha du luu vuc séng Thu Bén

PGS.TS. Tran Héng Thai, PGS.TS. Hoang Van Hoan, ThS.
Pham Thi Thu Huong va ThS. Mai Kim Lién, Tran Biic Anh:
Kinh nghiém ctia mét s6 nudc trén thé gidi trong huy déng,
quan ly, str dung cac nguén tai chinh tng phd véi bién déi
khi hau va gidi phap ctia Viét Nam

TS. Nguyén Kién Diing: Danh gia tdc dong cla cac cong
trinh hé chira thay dién Son La va Lai Chau dén béi lang cat
bun h6 Hoa Binh

ThS. Ha Thi Thuan, PGS.TS. Hoang Van Hoan va ThS. Pham
Thi Thu Huong: Huy déng nguén luc tai chinh ti khu vuc
kinh té€ tu nhan trong tng phé véi bién déi khi hau & Viét
Nam

Téng két tinh hinh khi tuong thity van

Tém tat tinh hinh khi tugng, khi tugng nong nghiép, thay
vdn thdng 6 nam 2014 - Trung tam Du bao KTTV Trung
uong va Vién Khoa hoc Khi tugng Thiy van va Bién déi
khi hau

Thong bao két qua quan trac moi trudng khéng khi tai mot
s6 tinh, thanh phé thang 6 - 2014 - Trung tam Mang lugi
khi tugng thiy van va méi trudng
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NGHIEN CUU & TRAO BOI

DIEN BIEN DONG CHAY G DPONG BANG SONG CUU LONG

PGS.TS. Tran Héng Thai - Trung tam Khi tugng Thay van Quéc gia
PGS.TS. Hoang Minh Tuyén, ThS. Luang Hitu Diing - Vién Khoa hoc KTTV va Bién déi khi hau
ThS. Nguyén Xuan Tién - Dai Khi tuong Thily van Bic Trung B

Tran Duic Anh - Trudng Dai hoc St. Thomas

N

a ving bién réng I6n nhiéu tai nguyén. Bén canh nhiing thudn lgi thi DBSCL cting luén phai d6i

Vung Déng bdng séng Clu Long (PBSCL) c6 hé théng séng sudi, kénh rach chdng chit, ¢6 bd bién
Vi

mdt véi khéng it khé khdn va han ché trong diéu kién dong chdy vao déng béding phu thuéc hoan
toan vao khai thdc nguén nuéc thuong luu. Ndm dugc déc diém, dién bién dong chdy mat ving DBSCL la diéu
cdn thiét phuc vu cdng tdc quan ly tai nguyén nudc cta ving. Trén co sé phan tich s6 liéu do luu lugng dong
chay tai cdc tram thiy vdn & DBSCL va tram thay vdn Kratie thu thdp dugc, bai bdo trinh bay nhiing nét chinh
két qua phan tich, téng hop dién bién dong chdy & DBSCL trong nhiing ndm gdan day.

1. GiGi thiéu chung

Pong bang séng Clu Long bao gém dia phan
cUa 13 tinh, thanh phé: Long An, Tién Giang, Péng
Thap, An Giang, Can Thg, Vinh Long, Hau Giang, Tra
Vinh, Bén Tre, S6c Trang, Bac Liéu, Kién Giang va Ca
Mau la viing chau thé phi nhiéu c6 nhiéu tiém ning
phat trién ndng nghiép, cong nghiép, thay san va
du lich sinh thai. Trong nhitng nam qua, DBSCL da
c6 nhiing dong gép vo cling quan trong trong nén
kinh t€ quéc dan, han 50% san lugng luong thuc,
70% lugng trdi cay va 65% san lugng thay san ca
nudc [1]. Vung BBSCL tiép giap vai bién Déng va
bién Tay c6 dia hinh kha bang phang va thap, mang
lugi sdng, kénh rach chang chit.

2. Dac diém dong chay é PBSCL

Ché dé thay van ¢ DBSCL chiu anh hudng manh
mé clia dong chdy thugng luu va ché doé thay triéu
vling bién Déng, bién Tay. Thuy triéu bién Déng ¢
ché d6 ban nhat triéu . Thoi gian triéu 1én kéo dai
khoang 6 giG va thai gian triéu xuéng khoang 7 gic.
D6 I6n thuy triéu trung binh khodng 3 - 4 m, cuc dai
la 4,1 + 0,1m. Trong khi d6, ché dé thay triéu & bién
Tay rat phuc tap, néi chung thuéc loai triéu hén hgp
va thién vé nhat triéu. Tuy trong ngay ciing c6 2
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dinh va 2 chan nhung dang gan nhu nhat triéu va
bién dé triéu thap hon nhiéu so vai triéu bién Pong,
chikhodng 0,8+1,2 m. Mat khac, & vung DBSCL, xét
vé khoéng gian, c6 thé chia thanh 2 vung chinh:
vung dnh hudng ngap lut la cac tinh Kién Giang, An
Giang, Pong Thap va Long An va vung anh hudng
triéu nhu Bén Tre, Tra Vinh, Soc Trang, Bac Liéu, Ca
Mau. Mét sé tinh thi chiu dnh hudng clia ca 2 yéu té
trén nhu Hau Giang, Can Thg, Vinh Long va Tién
Giang. Do d6, trong qua trinh truyén vao séng, cac
dac trung thay van, thuy triéu c6 su khac biét, bién
dang manh mé [T, 3].

Dé 6 o s6 cho phan tich dac diém chinh dong
chdy & PBSCL, bai bdo nay tinh todn xac dinh mua
dong chdy dua trén s6 liéu quan trac luu lugng tai
tram Tan Chau va Chau Déc tir 1996-2011. Mua I
dugc xac dinh theo chi tiéu “vugt trung binh’, tic
mua i bao gobm cac thang lién tuc trong nam cé
lugng dong chay thang I6n hon hay bédng lugng
dong chady trung binh ndm véi muic dé én dinh
hang nam I6n han hay bdang 50 %. K&t qua phan
mua cho thay, mua |G kéo dai tir thang 7 - 12, mua
can kéo dai tirthang 1 -6, thdi doan nay la co sé cho
cac phan tich dudi day [4].
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Hinh 1. Phén phéi dong chdy trung binh nhiéu ném

Ngudi doc phan bién: TS. Nguyén Kién Diing

TAP CHI KHi TUGNG THOY VAN

56 thang 07 - 2014



NGHIEN CU’U & TRAO DOI

Trong mua I, muc nudc tai My Thuan (cach ctra
song 92 km) va tai Can Tho (cach clra song 77 km)
dao dong ro rét theo ché dé thuy triéu. Tai Tan Chau
(cach clra sobng 211 km) va Chau Déc (cach clra séng
190 km), trong nhitng ngay khong cé |0 hoac la
thdp (nhé hon 4,0 m), thi dao ddng muc nudc hang
ngay c6 cung hinh dang véi thuy triéu. Ngugc lai,
khi muc nudc [0 tai Tan Chau I6n hon 4 m, dao déng
clia muc nudc tai Tan Chau va Chau Béc hau nhu
phu thuéc vao dao déng clia muc nudc 0 tu
thugng nguén [3, 5].

Trong mua can, ché dé dong chay ctia séng Tién
va s6ng Hau bi chi phéi manh béi ché dé thuy triéu
& bién Déng. Thai gian truyén triéu ti cfa bién dén
Tan Chau, Chau Doc khodng 7 - 8 gis. Téc d6 truyén
triéu trung binh trén séng Tién dén Tan Chau
khoang 25 - 30 km/gig; trén song Hau dén Chau
D6c khoang 22 - 24 km/gid.

Mua can & ha luu séng Cliu Long c6 thé tinh tu
thang 1 dén thang 5. Thang 12 dugc xem nhu thang
chuyén ti€p tir mua |G sang mua can va thang 6 a
thang chuyén tiép tir mua can sang mua lG. Do anh
hudng clia thuy triéu, trong mua can, vao thai ky
can kiét nhat (thang 3- 4), luu lugng chay ngugc tai
Tan Chau dat 3750 m3/s (thang 4/2010) va 6780
m?3/s tai Chau Déc (thang 1/1999) [3].

Luu lugng trung binh thang nhé nhat trung
binh nhiéu nam (TBNN) tai Tan Chau la 2243 m?/s
va tai Chau Déc la 422 m3/s (thang 4). Luu lugng
trung binh thang nhd nhat trong chubi s6 liéu
(1996-2011) tai Tan Chau la 1270 m3/s (thang
7/1997) va tai Chau Doc la 225 m3/s (thang 7/2005).

Luu lugng nhé nhat (ngay) tai Tan Chau thay déi
tu 882 m3/s (ngay 25/3/1998) dén 2250 m3/s (ngay
26/3/2009), 16n gap 2,55 lan va tai Chau Doc tir 145
m3/s (ngay 28/3/2004) dén 408 m3/s (ngay
6/4/1997), I6n gép 2,8 lan. Nhu vay, thai gian xuat
hién luu lugng nhé nhat (ngay) gita Tan Chau va
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Chau Béc khéng hoan toan déng pha. Luu lugng
nho nhat (ngay) trong méi nam xuat hién chd yéu
vao thang 4 vai tan suat khoang 80 - 90%. Téng luu
lugng nhé nhat (ngay) qua Tan Chau va Chau Déc dat
muc thap nhat 1143 m3/s vao ngay 23/3 /1998.

Luu lugng trung binh thang 16n nhat TBNN tai
Tan Chau la 18640 m?/s (thang 9) va tai ChauDoc la
5890 m3/s (thang 10). Luu lugng TBNN théng I6n
nhat qua Tan Chau va Chau Doc khoang 24530
m?3/s. Luu lugng trung binh thang Ién nhat trong
chudi sé liéu (1996-2011) tai Tan Chau la 26100 m3/s
va tai Chau Déc la 8370 m3/s (thang 9/2011). Do vay,
luu lugng thang Ién nhat qua Tan Chau va Chau
Doc xay ra vao thang 9/2011 khoang 34470 m?/s.

3. Xu thé déng chay ¢ DBSCL

Dong chdy vao BBSCL chiu tac déng Ién cla
dong chdy thugng ngudn. Tram thay van Kratie trén
dong chinh séng Mé Céng va tram PrekDam trén
luu vuc séng Téng Lé Sap la hai vi tri khéng ché cura
ngd dong chdy d6 vao DBSCL. Dong chay tai Phnom
Penh la tng hgp qua trinh dong chay tai Kratie va
qua trinh diéu tiét cta ho Toéng Lé Sap. TU Phnom
Penh song Mé Cong di vao BBSCL theo hainhanh la
song Tién va séng Hau. Trén song Tién c6 hai tram
thay van Tan Chau va My Thuan, con trén séng Hau
la hai tram Chau Ddc va Can Tho. Vi vay, dé thay
dugc dién bién dong chay vao DBSCL, bai bdo nay
sé phan tich sy thay déi dong chay tai cac vi tri
Kratie, Tan Chau, Chau Dé¢, My Thuan va Can Tha.

- Tai tram thay van Kratie: Dong chdy trung binh
(TB) mua &, mua can va thang I6n nhat, trung binh
moi nam tang khoang 11 m3/s d6i véi mua la, 17
m?3/s d6i vGi dong chay TB mua can, 23 m3/s d6i voi
thang nhé nhat, con dong chay TB thang I16n nhat
trung binh méi nam gidm 15 m3/s (hinh 2).

al Trung bink mia i
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¢l Trung bink | thdng Idn sbadt

o) Trumg binh 1 thdng nhdrgdt

Hinh 2. Xu thé dién bién dong chdy tram Kratie

Tai tram thay vdan Tan Chau va Chau Doc: Trai vai
tram Kratie, dong chay trung binh mua IG, mua can,
thang I6n nhat va thang nho nhat tai tram thay van
Tan Chau va Chau Béc ¢6 xu hudng gidam: mua I
trung binh méi nam tai Tan Chau giam14 m?/s, tai
ChauDéc giam17 m?/s; dong chay TB mua can trung

binh mbi nam tai Tan Chau giam 3 m?/s, tai Chau
D6 gidm 18 mi/s; d6i vai dong chdy thang 16n nhat
trung binh méi nam tai Tan Chau giam khoang 44
m?3/s, tai Chau Déc tang khoang 3 m3/s va dong chay
thang nho nhat trung binh mi nam tai Tan Chau
tang15 m3/s, tai Chau Déc giam 5 m3/s (hinh 3).
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Hinh 3. Xu thé dién bién dong chdy tram Tdn Chdu va Chédu Déc

Ngudn nudc vao DBSCL qua song Tién duoc
chuyén mét phan sang séng Hau qua séng Vam
Nao. Sau khi nhan nudc tir séng Tién qua séng Vam
Nao, dong chdy séng Hau tang Ién. D& déng gép
thém hinh anh vé dién bién dong chdy mat vung
DBSCL, anh hudng phan luu séng Tién sang séng
Hau, bai bao phan tich dién bién dong chay tai tram
Vam Nao trén song Vam Nao, My Thuan trén séng

Tién, Can Tha trén song Hau.

Tai tram thay van Vam Nao: Dong chay trung
binh mua lG, mUa can, thang I6n nhat va thang nhé
nhat tai tram Vam Nao c6 xu huéng tang: mua G
trung binh méi nam tang 49 m3/s; 16 m*/s doi véi
mua can; 84 m3/s doi véi thang I6n nhat va 21 m¥/s
doi vai thang nhé nhat (hinh 4).
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Hinh 4. Xu thé dién bién dong chdy tram Vam Nao

gidam khoang 63 m>/s; 92 m>/s d6i véi mua can; 47
m?3/s déi véi thang nho nhat; con dong chay thang
I6n nhat co xu hudng tang nhe khoang 6 m*/s (hinh 5).

Tai tram thay van Can Tha: Dong chay trung
binh mua Ii, mua can va thang nhé nhat c6 xu
huéng giam: déi véi mua la trung binh méi nam
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Hinh 5. Xu thé dién bién dong chdy tram Can Tho
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Tai tram thay van My Thuan: Dong chay trung
binh mua IG, mua can, thang I6n nhat va thang nhé
nhat déu cé xu hudng tang: doi véi mua |G trung

NGHIEN CUU & TRAO BOI

binh m6i nam tang khodng 94 m3/s; 18 m3/s déi vai
mua can; 157 m3/s déi véi thang I6n nhat va 21 m3/s
doi vai thang nhé nhat (hinh 6).
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Hinh 6. Xu thé dién bién dong chdy tram My Thudn

4. Két luan

Mua can & ha luu séng Cliu Long c6 thé tinh tu
thang 12 dén thang 6 nam sau. Tuy nhién, trong
thang 12 lugng dong chay con tuong déi cao do
anh huéng kéo dai cta I0. Trong thang 6, do anh
hudng ctia nhiing tran mua sém dau mua, luong
dong chay trong séng cling da dugc nang Ién ro rét.
Vi vay, thai ky mla can thuc chat kéo dai turthang 1
dén thang 5. Trong mua can, vao thdi ky can kiét
nhat (thang 3 - 4), thay triéu c6 anh hudng chinh
dén ché d6 thay van & DBSCL, luu lugng chay
ngugc tai Tan Chau c6 thé dat 3750 m3/s va 6780
m?3/s tai Chau Déc. Luu lugng TBNN thang nho nhat

quaTan Chau va Chau B6c khoang 2600 m3/s. Dong
chdy trung binh mua can vao BBSCL (tai Tan Chau
va Chau Déc) ¢6 xu hudng giam, trung binh maoi
nam gidm khodng 20 m?/s.

Trong mua IG, luu lugng trung binh thang I6n
nhat trung binh nhiéu nam tai Tan Chau la 18640
m3/s (thang 9) va tai Chau Déc 1a 5890 m?/s (thang
10). T6ng luu lugng TBNN théng 16n nhat qua Tan
Chau va Chau Boc khoang 24530 m3/s. Dong chay
trung binh mua [0 vao BBSCL (tai Tan Chau va Chau
D6c) €6 xu huéng giam, trung binh méi nam giam
khoang 30 m3/s.
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NGHIEN CUU TACPONG CUA MUC NUGC BIEN DANG
POIVOI RUNG NGAP MAN XA PAI HOP, KIEN THUY, HAI PHONG
VA CAC GIAI PHAP THICH UNG

TS. Lé Xuan Tudn - T6ng Cuc Bién va Hai dao Viét Nam
ThS. Nguyén Hai Péng - Cuc Vién tham Quéc gia
PGS. TS Tran Héng Thai - Trung tam Khi tugng Thiy van Quéc gia

trong déi véi doi séng cla ngudi ddn trong viing va cé nhiing gid tri to I6n trong viéc bdo tén,

RL‘mg ngdp man (RNM) la hé sinh thdi ddic trung & viing ven bién nhiét ddi, cé y nghia hét stic quan

bdo vé méi trudng va tai nguyén sinh vat. Ngoai ra, RNM con déng vai tro quan trong trong viéc

bdo vé viing clra s6ng chéng lai cdc tdc ddng cua séng, ddc biét la séng bao. Trong nhitng ndm gan day, bién

déi khi hdu (BBKH) ngay cang dnh hudng tiéu cuc dén cudc séng ngudi dan, nhdt la céng déng dan cu ven

bién. Séng, bao, nudc déng do triéu cudng,... thudng xuyén de doa tai san, tinh mang ciia mét bd phan khéng

nhé cu déan ven bién. Viéc bao tén RNM truéc de doa ciia BDKH gdy ra cé gid tri to I6n vé nhiéu mat. Nhing cdnh

RNM tao ra su'vanh dai bdo vé cdc viing ven bién chéng lai nuéc bién dang cao va tédn céng ctia bdo. D€ ddnh

gid vai trd cia mét s6 kieu RNM tréng trong viéc thich ting véi nuéce bién ddng (NBD) & khu vuc ven bién xd Bai
Hop, Kién Thuy, Hai Phong, ching téi da tién hanh xdc dinh thanh phdn da dang sinh hoc tham thuc vét RNM,
cdc kiéu cdu truc, @6 che phd cta tdn rimng, khd ndng phdt tdc ctia cdy ngdp mdn cling nhu ddnh gid kha ndng
thich tng cta tham thuc vat RNM duéi tdc ddng ctia nudc bién déang.

1.Pat van dé

RNM la hé sinh thdi c6 y nghia v6 cung quan
trong d6i véi doi sGng con ngudi va moi trudng.
RNM cung cap cac nguyén vat liéu cho cudc séng
cUa ngudi dan. RNM gitp diéu hoa nhiét do, duy tri
tinh 6n dinh va su mau m& cda dat, gidm bét tinh
trang nhiém man, cung cap thuc an, la noi trd ngu
va sinh san cho cd dong vat dudi nudc cling nhu
trén can. Ngoai ra, RNM con diéu hoa khi hau, tham
gia kién tao bao vé canh quan ven b, han ché bao
gi6, 1a lut, han han, bdo vé dé ven bién,... Dic biét,
RNM gép phan lam sach méi trudng do c6 thé lam
gidm ham lugng kim loai ndng c6 trong nudc thai
noi dia d6 ra viing clra séng, ven bién, déng thai gilr
gin su can bang sinh thai cho nhiing vung dat bi
ngap nudc, viing clia séng ven bién.

Déi vai RNM, NBD dugc coi la thach thic 16n do
BDKH dem lai [7]. Hau hét cac nghién cu déu cho
rang RNM c6 nguy co mat dan khi muc nudc bién
tang 1cm/nam [9]. Gan day, téc do x6i 16 bd bién &
Hai Phong dugc ghi nhan & muc 4,4-5,1m/nam va
19,5-23,7 ha/nam trong téng dién tich dat bi mat

Ngudi doc phan bién: TS. Tran Quang Tién

[10]. Nhu mét hé qua tat yéu, x6i mon bd bién sé
anh hudng dén tham thuc vat ven bién va co khi
con hay diét chung [2].

& Viét Nam, nhitng nghién ctu, danh gia vé vai
tro ctia RNM trong viéc thich tng véi BDKH va NBD
cling dang dugc quan tam chu y song chua cé
nhing nghién ctu cu thé, ma chi méi dé cap chu
yéu vé tac dung ctia RNM do6i véi song bao, vai tro
clia hé sinh thai RNM trong viéc tich Iy cacbon,
gidm hiéu tng nha kinh, quan ly va bao ton gen
thuc vat RNM dé thich tng véi BDKH, NBD vao ky
triéu cudng tai cac vung ven bién chu chua tap
trung nghién cdu cu thé vé tac déng ctia NBD déi
v3i RNM va chua dua ra gidi phap cu thé.

Dai Hop la xa ven bién c6 tuyén dé bién dai 4,2
km. Day la mét trong nhiing tuyén dé xung yéu
nhat ctia Hai Phong. Vao mua mua bao, dia phuong
thudng phai dén suic bao vé dé, dac biét trong cac
nam 1954, 1967, 1968 da xay ra v4 dé, gay thiét hai
I6n vé ngudi va cta. Hang nam, Nha nudc dau tu
kha nhiéu kinh phi dé tu bé, stia chira dé diéu
nhung hiéu qua dat dugc con thap. Cubi nam 1998,
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da thuc hién du an “Tréng riing ngap man phong
ngtia tham hoa”. Qua 11 nam thuc hién dy an (1999
-2010), toan xa da trong dugc 450 ha RNM doc theo
tuyén dé bién xung yéu véi 2 loai chu yéu la trang
va ban. Dén nay, riing da phat trién manh, thuc su
la buc tudng xanh viing chac, gop phan tich cuc
chdn séng, bdo vé dé bién. Nhiing ché c6 ring
ngap man, cudng dé séng bién ctia nhitng con bao
cap 10 giat cap 11 két hgp vdi triéu cudng da bi triét
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tiéu co ban, dé khong con truc tiép chiu tac déng
cla séng bién. Nghién ctru, danh gia tac dong clia
muc NBD ddi vai rirng ngap man xa Dai Hgp co vai
tro quan trong trong viéc dua ra cadc nhan dinh
khoa hoc va giai phap phu hgp trong viéc l6ng
ghép van dé vé BDKH vao cac ké hoach hanh déng
hudng t&i muc tiéu phat trién bén ving & dia
phuong.

2. Phuong phap nghién cttu

Phan| Bi€n dong Phong thi
Khdo Bandové | mém RNM qua nghiém
satdia | tinhkhu | Mapf cacnam
- vuc nghién l
Thu mau, At e 7 .
chyp &nh Xu huédng phat
’ ® Dinh loai trién clla RNM
.th‘ h : tai khu vuc
an L
Dém s6 loai, s6 [T R nghién cttu
lugng tung loai
Biéu do, il
Vé 50 d6 hinh Bang Mt dOthi Phan tich két
chiéu s6 Cau tric qua, x0r 1y
liéu N thong tin, dir

Chidu cao i tho lRITqM liéu va du doan Dé xuat
dudng kinh 1 gidi
than va ré Nhiét do, luong mua,
G5 ifAD clhe | | subai x6i, dong chay

) bién, 46 mén va NBD

Ngoai thuc

Hinh 1. So dé tom tdt phuong phdp nghién ciu

*Tién hanh thu mau va dinh loai thanh phan loai
bang phuong phép hinh thai so sdnh dua vao mau
vat (hinh 1), nguén anh chup trén thuc dia hanh tu
12/2011 dén 10/2013 két hgp vdi cac tai liéu vé
phan loai thuc vat [1, 2, 3].

* Nghién cttu cau trdic RNM clia Braun-Blanquet [6].

3. Két qua nghién citu va thao luan

a. Thanh phan loai thuc vét

Khu vuc ven bién Hai Phong chiu su tac dong
clia hé thoéng 5 clra séng, hang nam cung cap mét
lugng I16n phi sa, mat khac hién tugng xéi 16 boi tu
dién bién phc tap. Diéu d6 quyét dinh dén thanh
phan loai va su phan bé cla thuc vat ngap man &
khu vuc nay. Qua diéu tra thanh phan thuc vat & dia
diém nghién ctiy, cac loai dugc dan ra trong bang 1:

Bdng 1. Danh muc cdc lodi thuc vét trong RNM diéu tra & khu vuc xé Pai Hop

T | Tén khoa hoc EEE T poal ey | RN,
W Heanthus ehrociead fus Vs Ay in [ i
oz Kondelia obovata Shuen, Lui and Yong L & i

03 Rhizophora styfosa (55, R O & i
04 Sonneratia coseolaris L. ’qﬂhr.gaa,g. L i

05 Achyranthes asperal. £ wadc
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06 Cyperus pygmoeus REin, il & i
o7 Cyperus rotundus L. eillgilisd ok P H
08 | lpomoea pes-camitnila it wapthg bin % 2
09 Mimosa diplotricha G Wright ex Sauvalle | e 5ingai &
i Mimosa pudicalL., ity b &
id Phragmites karko [ g 2ins hy P ]
i Plantego major L. FrE &
5 Scirpus kimsonensis K, a5 £0 rgah & B
i Sporobolus virginicus ([ 5850, g0 chy g 1
i Ruellio tuberosa L, qudi i g &
) Wedela biflora [LE FA7. cibc hai hoa % &

Ghi cha : * Loai cdy ngdp mdn cha yéu; + Loai cdy tham gia RNM, cdc loai con Igi Ia nhing loai néi dia phdt
tdn ra viing ven bién séng & nai ddt bi nhiém mdn (ven dé); 1. Viing ngdp triéu déu dan, tu nhién; 2. Quan xd
thuc vat trén bo dam, bo dé, ddt bi nhiém mdn va cé bi anh huéng khi triéu cudng.

Do ring trong tlr nam 1999 nén thanh phan loai
tai khu vuc nay khong phong phu. Trong bdng 1 ta
thay, co6 4 loai cady ngap man chinh thuc, con lai la
cac loai tham gia RNM va nhiing loai cay ndi dia
phat tan ra vung ven bién séng & bd dé, bd dam,
nai dat bi nhiém man it.

K&t qua khao sat va phan tich cho thay trong 6
nghién ctu theo lat cat doc (c6 d6 rong 700 m tinh
tlr chan dé ra phia bién) c6 hai loai cdy ngap man
chtyéu la trang va ban chua va 4 kiéu quan xa nhu
sau:

- Phia ngoai cing giap bién: quan xa ban thuan
loai.

- Nam gilra quan xa thi nhat va quan xa thu ba
(khoang 200 m): chli yéu la cay trang.

- Nam gilra quan xa thu hai va quan xa thu
tu:chu yéu la cay ban xen trang.

- Phia trong cung gidp dé: cha yéu la trang
(khoang 20 m).

1) Su phan tang cay trong riing

Khu vuc nghién ctiu ¢6 ba tang cay sau:

- Tang vugt tan: cdy cé chiéu cao trén 5 m, chl
yéu la ban chua. Chiéu cao trung binh la 7,6 m, c6
kha nang phan hoa va chi phoi anh hudng téi cac
tang dudi.

+Tang uu thé: cay co chiéu cao tur 1- 5 m, cé su

hgp nhét cda hailoai la trang va ban chua, ngoaira
con c6 thém mot s6 it cac loai khac 13 6 rd bién,
dang.Tang nay c6 dé che pht 16n (96% dién tich/6
thi nghiém), c6 thé 1a tang chi dao cda ring hoac
c6 kha nang thay thé tang vuot tan.

- Tang cay tai sinh 1 ndm: cé chiéu cao tir0,5-1 m,
la tang thap nhat ctia quan xa véi hai loai cdy chu
yéu la trang va ban chua, cé vai trd quan trong
trong tdi sinh riing.

S6 cay con tai sinh trong RNM vai mbi 6 tiéu
chuan 1Tmx1m déi véi ban chua la 11 cay/m?, dudng
kinh tlr 0,7-1,5 cm, chiéu cao ti 15-100 cm; trong
dé chiéu cao chii yéu clia cay ban tai sinh tur 15-50
cm. SO cay con tai sinh & trang la 15 cay/m?, dudng
kinh t&r 0,3 - 1,2 cm, chiéu cao tir 35 -100 cm; trong
d6 chiéu cao chd yéu clia cay trang tai sinh tir 45-70
cm. S6 ré tha ctia ban day kha day dac, trung binh
55 ré/m? vgi duang kinh tir 1-1,5 cm, chiéu cao dao
dong tu 12-53 cm.

2) Mtc d6 che phu clia tan 1a cay RNM

RNM bao gém 4 kiéu quan xa theo chiéu ti bs
dé ra phia bién. Trong d6 quan xa thui nhat la trang
tai sinh tu nhién 3 nam tudi vdi ti |& che ph( dat
89%. & quan xa thur hai, khodng cach cac cay kha
déu, ti 1é che pha dat 93%. Khoang cach giira cac
cdy trang & quan xa thu ba cling tuong déi dong
déu, qua khao sat va tinh toan, ti I& che phu & day
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dat 96%. Trong khi d6, quan xa thu tu la riing ban
tréng phia ngoai cung sat bién c6 ti lé che pha dat
95% vGi khoang cach kha déu nhau. Riing trang xen
ban trong doan trong cling sat dé cling véi mat do
vGi 0,7m x 0,7m, khoang cach cac cay kha déu, riing
chua khép tén, ti lé che phu chi dat 90%. Bn quan
Xa trén trai dai mot chiéu rong 700 m tur b dé ra
phia bién tao nén cau tric dac trung RNM cula xa
Pai Hop.

b. Kich ban BDKH va édnh huéng ctia NBD dén
RNM

1) Kich ban BDKH

293

Cac nghién ctu trén thé gidi gan day da du bao,
hau hét cac hé sinh thai ven bién sé bi de doa bdi
NBD va bao mét cach nhanh choéng [8]. Dudi tac
dong cua NBD, dién tich dat RNM co dién bién rat
phc tap; phan tng ctia RNM véi NBD sé thay ddi
tuy thudc vao tuing khu vuc cé dia hinh khac nhau;
hon nia, tinh hinh thay d6i cac yéu té tu nhién
trong tuang lai rat phuc tap, ciing rat khé xac dinh
loai chiém uu thé & cac vung khu hén hap.

Nam 2009 va 2012, B6 Tai nguyén va Méi trudng
da dua ra cac kich ban NBD cho Viét Nam. Khu vuc
nghién ctru 8 Dong bang Bac Bé cé muc NBD so vai
thai ki 1980-1999 dugc dan ra trong bang 2.

Bdng 2 Muc nuéc bién déng (cm) so véi thai ky 1980-1999

e st vyt inde B Nim 2050 | Nim 2070 Nam 2100
Kicks G Sisds wedi (ndp W13 E- HE i
i 5dn Zikde 4541 trung binh (B2) w4 L E
Picks Bin el 2] pas g H &F ]

Tu bang 2, ta c6 thé tinh dugc téc dé NBD trung
binh tuong déi cho mbi nam tai khu vuc Péng bang

Bdng 3. Téc d6 nu'c bién ddng trung binh cho méi ném (cm/ném) so véi thai ki ndm 1980- 1999

Bdc B6 qua bang 3.

EEwundoarmywde 8¢ Nim 2050 | Nim 2070 Nim 2100
HicH Han Sikdesikal irdp ITE bk ki B
Hict Ban ZindsEd] trung binh (B2) bl (55 o
Ficks Ban s wid| AN [ 2] b3t

Cay ngap man (CNM) thich nghi véi tinh trang
ngap man nhung chi & mét muc d6 nao dé trong
gidi han kha nang sinh ly va cling tly thudc tuing
loai va d& man khac nhau. Hau hét cac cay ngap
man déu bi anh huéng khi NBD qua 0,14 cm moi
nam [9]). Theo ca ba kich ban phat thai thap, trung
binh, cao, t6c d6 NBD trung binh cho mi nam déu
I&n hon 0,14 ¢cm, r6 rang cac cay ngap man déu bi
anh huéng theo nhitng muic d6 khac nhau.

2) Anh hudng ctia NBD dén hé ré cay ngap man

Maéi trudng dat ngap nudc yém khi va thé nén
nhao tac ddong dén CNM, do dé kha nang chéng d&

TAP CHi KHi TUONG THUY VAN

vé mat co hoc kém. Dé thich nghi hau hét hé théng
ré CNM phat trién theo chiéu ngang, hé théng ré
thuong néng, d6 sau khéng qua 2 m [4].

Anh hudng ctia NBD dén RNM theo nhitng mic
d6 khac nhau, phu thudc vao muc NBD va vi tri cla
RNM. Khu vyc nghién ctiu c6 hé thong ré tha cla
ban vai chiéu cao chi dao dong tlr 12 - 53 cm nén
muc NBD trén 53 cm sé bi anh huéng dén cac qua
trinh sinh Ii.

Vi tri cia RNM cling anh hudng dén thai gian
Nngap trong nudc clia chiing do muc nudc thay triéu
[én xuéng. Tuy nhién, khu vuc nao cé t6c d6 NBD
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nhdé hon so véi téc do boi tu thi NBD hau nhu
khéng gay anh huéng dén ré CNM.

3) Anh hudng ctia NBD dén than va I3

& nhing khu vuc ¢6 téc d6 béi tu nhé hon téc
d0 x6i 16 va téc dé NBD thi NBD la moét trong nhiing
nhan t6 anh hudng dén than va la ciia RNM. Chiéu
cao clia cac tang cay cho thay tang vugot tan va tang
uu thé bi tdc dong ctia NBD & muic d6 thap, tang cay
tai sinh c6 chiéu cao tur 0,5-1m chiu tac déng I6n
hon. Dac biét, khi NBD [én tGi 1m thi tang cay nay
chim ngap mét phan hodc hoan toan.

NBD lam thai gian [d CNM bi ngap trong nudc
lau hon, tir d6é anh hudng dén qua trinh quang hgp
va nang suat cda cay.

Tuy nhién, & nhiing khu vuc cé téc dé NBD nho
hon téc d6 boi tu thi NBD dang hau nhu khong gay
anh huéng dén RNM.

4) Anh huéng ctia NBD dén dén kha nang phat
tan cta RNM

Mot dac diém kha thu vi clia cac loai cay ngap
man (ho dudc) la cé hién tugng sinh con. Hat cla
loai nay ndy mam ngay & trén cay me, tao ra cay con
nGi lién véi qua goi la tru mam. Khi tru mam gia sé
r&i khéi cdy me, khi rung xuéng nudc thi dé néi. Khi
NBD, tru mam chin sé theo dong nudc phat tan di
nhing noi khac giup cho dién tich RNM tang Ién.

Tuy nhién, néu NBD cao, khi nudc triéu rdt ma
RNM van bi ngap thi tru mam clng khéng cdm
dugc xudng dat, anh hudng dén s6 lugng cay RNM.

5) Anh hudng ctia NBD dén dén kha ning tai
sinh cla RNM

NBD cling gay anh hudng nhat dinh dén kha
nang tai sinh cia CNM do kha ndng c6 dinh cla tru
mam va kha nang c6 dinh clia cay con.

Anh hudng ctia NBD dén RNM phtic tap va phu
thudc vao nhiéu nhan t6 khac nhau, dac biét 1a su
x6i 16 va béi tu, dia hinh ctia khu vuc nghién ciu, vi
tri cha ting RNM; tlr d6 c6 anh huéng tich cuc hay
tiéu cuc dén tiing RNM.

6) Anh huéng cia NBD dén d6 mén

D6 mén la mét trong nhiing nhan t6 quan trong
anh hudng dén su sinh trudng, ty 1& séng clia cac
loai va phan b6 RNM. RNM phat trién tét & nai c6
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noéng do muéi trong nudc 10-25%eo. Kich thudc cay
va s6 loai gidam di khi d& man cao (40-80%o) [5].
Nhirng noi 6 man qua thap (<4%o) thi moc tu
nhién.

Tai khu vuc nghién ctu, &6 man dao déng trong
khoang 5-14%o, phu hop vai cay chiu man thap (7-
20%o) nhu trang va ban chua.

¢. Kha ndng thich iing ctia RNM

1) Bién dong RNM tai khu vuc nghién ciu qua
cac giai doan

Giai doan 1989 -1999: Nam 1989, khu vuc
nghién ctu khéng c6 RNM. Bén nam 1999, dién
tich RNM tai khu vuc nghién ctu la 315 ha.

Giai doan nay riing méi tréng nén thé nén chua
én dinh, ngap triéu cao va CNM chiu tac dong
manh cua séng, gio, bao, cay dé bi chét, d6 che phu
thép, hai loai CNM chinh la trang va ban chua. Tuy
nhién, CNM c6 xu hudng sinh trudng, phat trién
manh, d6 che pht tang dan:

Giai doan 1999-2005: C4u tric riing vé ca ban
khéng c6 su thay déi dang ké: theo cau trdc nam
ngang, riing van gém ba ki€u quan xa: ban xen
trang, trang va ban; theo cau tric thdng diing, RNM
van gém hai tang cay. Thay déi rd nét nhat la su
tang lén vé dé che phu (dao déng tlr 90-93%) va
chiéu cao cla cac tang cay.

Qua trinh boi tu dién ra manh, tac dong cla
song, gid, bao giam, thé nén dan én dinh.

Giai doan 2005-2010: Dén nam 2010, qua trinh
béi tu dién ra manh mé, qua trinh x6i |6 hau nhu rat
it, thé nén dugc bdi tu phu sa nhiéu. Lugng nudc
ngot tang lén lam xuat hién thém mot so loai khac
Vi 3 tang cay chinh:

+Tang 1 (tang vuot tan): chiéu cao trén 5 m, cha
yéu la ban chua.

+Tang 2 (tang uu thé): chiéu cao tir 1- 5 m, ¢ su
hgp nhat cda hai loai chu yéu la trang va ban chua,
thém mot sé it cac loai khac 1a 6 r6 bién, dang (dudc
vOi).

+Tang 3 (tang cay tai sinh): 1 nam tudi, c6 chiéu
cao tir 0,5- 1m, cay chdi yéu la trang va ban chua

DO che phu I6n, dao dong tur 89 - 96%, s6 ré thé
cla ban chua dat 105 ré/m?, rling c6 xu hudng sinh
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trudng, phat trién manh.

Nhu vay ngoai su sinh truéng ctia RNM con co
su ma rong dién tich vao sau trong noi dia vai toc
do =20 m/3 nam. Nguyén nhan chinh giup cac tru
mam cua trang theo dong nudc phat tan vao sau
trong noi dia la dong chay bién, thly triéu, ngoaira,
mot yéu té cling gilt vai tri quan trong trong su phat
tan nay la NBD.

Giai doan 2010-2020: Dua trén vao két qua bién
dong RNM giai doan 1989-2005-2010 va dua trén
cac théng s6 vé nhiét do, lugng mua, dd man, su
béi x6i va NBD, chung t6i dua ra két qua du doan
vé xu huéng phat trién va cau tric RNM tai khu vuc
nghién ctu trong giai doan 2010-2020 nhu sau:

Trong 10 nam tiép theo, dat sé dugc boi tu lam
thé nén cao thém 2 m, tram tich dugc boi tu lam
tang thém lugng nuéc ngot va la diéu kién dé mét
s6 CNM phat trién lam s6 loai tang lén. Do do, tac
dong ctia NBD Ién RNM & day hau nhu khéng dang
ké. Vung dat béi sé la moi trudng séng cho CNM,
RNM sé ma rong dién tich theo hai huéng:

+ Tién ra phia bién: khu vuc giap bién dugc boi
tu 1a moéi trudng thuan loi cho CNM phat trién.

+ Phat trién vao trong néi dia: Khu vuc nghién
clru xay dung dé ké chac chan. Can ci vao két qua
cta nhing nghién ctu truéc day va dua trén xu
huéng phét trién cia RNM ti ndm 1999 - 2010, c6
thé thay rang khoang céach con lai giira RNM va dé
bién sé la khong gian dé€ RNM phat trién do su phat
tan cta tru mam, hat, qua, hinh thanh thém quan
xa mdi. Tuy nhién, khéng gian nay dé CNM phat
trién vao sau trong ndi dia (10 m) la nhé so vai téc
do6 tién vao trong ndi dia ctia CNM la 20 m/3 nam.
Do d6, néu dé ke bi pha, RNM c6 da khéng gian dé
phat trién vao trong dat lién thi dién tich RNM sé
con tang lén.

Tuy nhién, khu vuc gidp ranh gilta xa Bang La va
Dai Hgp dién ra qua trinh xoi |6 nhe nén dién tich
RNM hau nhu khéng mé rong.

Dén giai doan 2010-2020, chiéu cao, dudng kinh
than cay ban chua va trang sé dat t6i da, phat trién
6n dinh.

2) Kha ndng thich ing cda thdm thuc vat RNM
dudi tac dong ctia NBD
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CNM s6ng trong diéu kién méi trudng dat ngap
nudc yém khi nén ham lugng oxy thap va thé nén
nhdo, lai chiu tdc ddng clia séng, gié nén kha nang
chéng d6 vé mat co hoc kém. DE thich nghi vai diéu
kién moi trudng khac nghiét nhu vay, CNM da cé
hinh thuc thich nghi rat dac biét. Bo ré kha doc dao,
ngoai nhiing ré cam trong dat, ching con phat
trién hé ré khi sinh ngi trén mat dat, vira c6 tac dung
tang cudng suic chong dd cho cay, vira cé tac dung
hé hap. Hién tugng sinh con chi gap & mét vai loai
cdy séng trong moi trudng dac biét clia cac khu
riing lay man viing ven bién. L4 CNM thudng xanh,
la day, nhan bong, c6 |6p sap mong & ca hai mat co
tac dung bao vé va chéng chiu luc tac dong cla
nuéc khi thay triéu [én va NBD. Dac diém thich nghi
ctia CNM véi diéu kién méi truong song khac nghiét
clng la nhiing dac diém thuan lgi d&€ CNM thich
ing trong diéu kién NBD.

4. Két luan va kién nghi

RNM xa Dai Hgp, Kién Thuy, Hai Phong c6 4 loai
cay ngap man chinh thuc, 13 loai tham gia RNM va
nhing loai cay noi dia phat tan ra viing ven bién
song & bo dé, ba dam, noi dat bi nhiém man it. Tuy
c6 thanh phan loai khéng phong phd nhung tham
thuc vat noi day phat trién manh mé véi do che pha
I6n, dao dong tlr 89%-96%. Cau trdc ctia RNM dugc
thé hién qua bén kiéu quan xa ndm doc tir chan dé
ra phia bién véi ba tang cay: tang vuot tan, tang uu
thé va tang cay tai sinh.

Su xam nhap man vao sau trong ndi dia tao
thém moi trudng séng cho cdy ngap man va lam
tang dién tich RNM nhung néu d6 man tang qua
cao lai gay anh hudng dén su sinh trudng va kha
nang séng sét ctia CNM.

Su béi x6i 6 anh hudng I6n dén su phat trién
ca RNM, béi tu vao mua hé I6n hon vao mua déng
nén su phat trién va ma réng dién tich CNM vao
mua hé manh hon. Qua thgi gian 1 ndm, 10 nam,
20 nam, RNM ngay cang phat trién, phong phu vé
s0 loai va dién tich ngay cang dugc ma rong do boi
tu la chiyéu, 8 mot sé it khu vuc dién ra x6i 16, dién
tich RNM c6 thé bi thu hep.

Dudi tac dung cia dong chay bién, tru mam,
qua, hat & cac khu vuc lan can da theo dong nudc
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phat tan dén khu vuc nghién ctu la mét trong
nhiing yéu t6 gop phan ma rong dién tich RNM,
lam d6 che phu tang va sé loai CNM ngay cang
phong phu.

Anh huéng ctia NBD dé&n RNM con phu thudc
vao su tac dong clia nhiéu nhan t6 khac, dac biét la
su boi x6i va do quy hoach clia con ngudi. Duéi tac
dong ctia NBD, CNM bi dnh hudng vé hé ré, than, 1a
va kha nang tai sinh, tuy nhién NBD lai la mét trong
nhing diéu kién thuan lgi gitip cho CNM phat tan
tét, tir d6 gilp RNM mé& rong dién tich ra nhing
vung lan can.

Qua phan tich bién déng RNM két hgp di khao
sat thuc dia, chdng t6i nhan thdy rang RNM cé xu
hudng ma rdng dién tich RNM ra phia bién, sang
hai bén va tién sau vao trong noi dia néu con khong
gian cho CNM phat trién.

Nhiing dac diém thich nghi ctia CNM véi diéu
kién moi trudng séng khac nghiét cling la nhiing
dac diém thuan Igi dé CNM c6 thé thich iing trong
diéu kién NBD. B&i kha nédng thich ting cao véi moi
trudng s6ng nhu vay, NBD gay tac dong hau nhu
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khong dang ké déi véi su phat trién cia RNM.

Qua trinh tac dong ctia NBD dén RNM dién bién
phtc tap va con phu thudc vao nhiéu yéu to; vi thé
viéc tiép tuc nghién ctu vé tac ddéng clla BDKH,
NBD dén RNM la hét stic quan trong va can thiét. Tu
nhiing phan tich néu trén, ching t6i kién nghi céc
cdp c6 thdm quyén can xac dinh va bao vé nhing
khu vuc RNM quan trong, dac biét la nhirng khu
RNM c6 xu hudng tién vé phia ba do ching rat dé
chiu tac déng cla con ngudi. Trudc mat can thiét
lap nhiing vanh dai xanh va viing dém, gidm nhe
tadc dong do cac hoat dong st dung dat lién ké gay
ra.Viéc thiét 1ap nhiing vanh dai xanh va viing dém
cho phép RNM c6 thé dich chuyén dén khi NBD.
Né&u xay dung dé ngay sau RNM thi khong con dat
dé RNM ti€p tuc phat trién, do d6, cac dia phucong
trudc khi lén ké hoach xay dung dé ké can hét stc
than trong. Viéc nghién clru cdu trdc tham thuyc vat
vung RNM, nang suat so cap, ca ché thiy van, téc
dd qua trinh tram tich, NBD... sé 1a cc s& dé khu
vuc chiu anh hudng cta NBD lén ké hoach hanh
déng cu thé, phu hop vai su phat trién va diéu kién
cuta khu vuc dé.
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KINH NGHIEM CUA MOT SO NUGC TREN THE GIGI
TRONG HUY PONG, QUAN LY, SU DUNG CAC
NGUON TAI CHiNH UNG PHO V61 BIEN DOI KHi HAU VA
GIAI PHAP CUA VIET NAM

PGS.TS. Tran Héng Thai - Trung tam Khi tugng Thay van qudc gia
PGS.TS. Hoang Van Hoan - Hoc vién Chinh tri Khu vuc |

ThS. Mai Kim Lién - Cuc Khi tugng Thay van va Bién déi khi hau
ThS. Pham Thi Thu Huong - Cuc Quan ly Tai nguyén nudc

Tran Duc Anh - Trudng Pai hoc St. Thomas

trong thé ki 21. Tuy nhién, do diéu kién kinh té ddt nudc con khé khdn, ngdn sdch va kinh nghiém

Bié’n déi khi hdu (BDKH) la mét trong nhiing thdch thic nghiém trong déi véi nhan loai va Viét Nam

quan ly con han ché. Vidy dau la gidi phdp nham giam gdnh ndng ngdn sdch va tdng cudng hiéu

qud cbng tdc ting phé véi BDKH & Viét Nam. Bai viét néu kinh nghiém ca mét sé nudc trén thé gici vé vdn dé

nay, nhdm ndng cao hiéu biét vé tai chinh cho BDKH tai Viét Nam va dé xudt cdc khuyén nghi, goi y tdng kha
ndng huy déng va ndng cao hiéu qua st dung tai chinh cho BDKH tai Viét Nam trong thdi gian t6i.

1. BDKH dang ndéi 1én nhu mét trong nhing
thach thac 16n nhat d6i vsi nhan loai thé ky 21.
Nhiét dé trung binh toan cau, thuéc do phé bién
nhat hién nay vé thuc trang khi hau toan cau, da
cho thay xu huéng am Ién ctia khi hau toan cau.
Trong 100 nam qua (1906-2005) khi hau toan cau
da tang 0,7°C (UNDP 2008, tr. 34). Nhiét d6 toan cau
tang lén sé dan dén hién tuong bang tan tai cac cuc
khién cho muic nuéc bién dang (MNBD). Cac nghién
clru vé so liéu quan trac trén toan cau cho thay
MNBD trung binh toan cau trong thoi ky 1961-2003
vGi toc d6 1,8 + -0,5mm/nam (MONRE 2012, tr. 5).
MNBD da va dang gay ngap lut, nhiém man nguén
nudc, anh hudng dén ndong nghiép, gy rdi ro 1én
d6i véi cdng nghiép va cac hé théng kinh té - xa hoi.
Theo Stern (2006) BDKH sé anh huéng nghiém
trong dén san xuat, doi séng va moi trudng trén
pham vi toan thé gidi: dé&n 2080 san lugng ngi coc¢
c6 thé gidm 2 - 4%, gia tang 13 - 45%, ty 1& dan s6
chiu anh hudng cta nan doi chiém 36 - 50%. Dén
2050, cac hinh thai thai tiét cuc doan, két qua cla
BDKH, sé& lam giam GDP toan cau 1% va néu ching
ta khédng c6 hanh déng gi dé giam thiéu, BBKH c6
thé khién GDP toan cau tén that it nhat 5% mabi
nam. Néu kich ban xdu nhat xay ra, thi ton that c6
thé Ién dén han 20% GDP.

Nham dat dugc muc tiéu da dugc déng thuan
gilra cac nudc rang nhiét do trung binh toan cau
khong tang qua 2°C, lugng khi thai toan cau can dat

dinh vao nam 2020 va sau d6 gidm 50% so v&i muc
khi thdi ndm 1990 vao nam 2050. Dé dat dugc diéu
nay doi héi nhirng nd luc quéc té, dac biét trén
phuaong dién tai chinh cho cac hanh déng ting phé
vGi BDKH. Bén canh nhirng nguon tai chinh cia ban
than clia cac nuéc dang phat trién thi déi véi hoat
déng gidm thiéu & cac nudc dang phat trién can
xap xi 55-80 ty Euro m&i nam nguon tai trg tir cac
nudc phat trién. Boi véi hoat dong thich ting con
s6 nay la 10-20 ty m&i nédm. Nguon tai trg nham (ng
pho v6i BDKH tir cdc nudc phat trién sang cac nudc
dang phat trién bao gom ca nguén tu nhan va
chinh pha. Nguén tu nhan chd yéu thong qua hé
théng trao do6i khi thai (ETS). ETS sé cung cap
khoang 15-30 ty Euro cho cac nuéc dang phat trién
moi nam trong giai doan 2010-2020. Bén canh dé
cac nguodn chinh phu va cac t6 chiic quéc té khac
cung cap khoang 50-70 ty Euro moi nam (Stewart R.
B.va cdng sy, 2011).

Vé6i xu huéng ngay cang gia tang vé gia tri va so
Iugng cac nguén tai chinh nham tng phé véi BDKH
gianh cho cac nudc dang phat trién, hé théng nay
ngay cang trg l1én phuc tap hon. Mot cach khai quat
chung ta c6 thé hinh dung toan bé cac nguén tai
chinh d6 va céc t6 chuc, thanh vién c6 lién quan
trong so d6 1. UNDP udc tinh hién tai c6 50 quy
quéc té, 45 thi truang Carbon va 6000 quy tu nhan
cung cap cac nguoén tai chinh cho cac hoat dong
(ng pho véi BDKH. Theo T8 chiic Nang lugng Quéc
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té (IEA) vai tro ctia khu vuc tu nhan trong cung cap
nguén tai chinh nham Ung phé véi BDKH ngay
cang Ién. Vao nam 2020 sé c6 khoang 40% ngudn
b6 sung dén tur cac ho gia dinh, 40% tur cdc doanh
nghiép va chi c6 20% la tir khu vuc chinh phu.

Tuy nhién, viéc cac nguon tai chinh ngay cang
da dang hon sé lam cho viéc quan ly ching ctia cac
qudc gia dang phat trién trd nén phuc tap va kém
hiéu qua hon. Cac quéc gia nay dang ding trudc
théach thic d6i vai viéc xac dinh xem nhitng nguén
nao la phu hgp véi minh, phéi hop, quan ly cac
nguén d6 nhu thé nao dé hé trg cho cac hoat déng
ung phé véi BDKH mot cach cé hiéu qua.

Mét trong nhing céng cu dé khic phuc van dé
nay ma hién nay dugc rat nhiéu quéc gia dang phat
trién 4p dung, dac biét la cac nudc Chau A-Thai Binh
Duong, 1a mé hinh quy khi hau quéc gia (NCF)
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(Irawan S. va cong su, 2012). NCF dugc hiéu la mot
¢ ché hd trg cac qudc gia trong viéc dinh huéng
tai trg cdc du an, chuaong trinh, hoat ddéng ung phé
véi BDKH. NCF ¢6 4 muc tiéu can ban: (i) Huy déng
cac nguoén tai chinh va dinh huéng ching cho cac
hoat dong Ung pho véi BDKH theo trinh ty uu tién
cla qudc gia; (ii) Phéi hop cac nguon tai trg khac
nhau nham t6i da hoa kha nang tng phé clia quoc
gia; (iii) Phoi hop trén pham vi quéc gia nham dam
bado cac hoat déng c6t yéu nham ting phé véi BDKH
dugc thuc hién cé hiéu qua; (iv) Nang cao nang luc
quan ly va s& hitu qudc gia déi véi cac nguén tai tro.
M hinh hoat dong ctia NCF dugc dan ra trong hinh
1va2:
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Tat nhién, NCF khéng phai la mét cong thic duy
nhat cho tat ca cac qudc gia trong viéc huy dong,
quan ly va s&t dung cac nguén tai chinh nham ting
pho véi BDKH. Hon nita viéc 4p dung mé hinh nay
cling khac nhau gitia cac quéc gia. C6 thé ké ra day
kinh nghiém cta 5 qudc gia khac nhau ap dung
NCF (Flynn, 2011).

+ Quy BDKH quéc gia Brazil (FNMC): thanh lap
2010 nhdm tai trg cac du an thich g va gidam thiéu
anh hudng ctia BDKH va hé trg cac nghién ctu vé
BDKH va tdc dong cla né. Quy nay tap trung vao
cac linh vuc nhu nang lugng, nébng nghiép, sa mac
hoa, gido duc dao tao, cac du an REDD+, phét trién
céng nghé, xay dung chinh sach céng, san xuat bén
viing, chi tra dich vu moi trudng va cac hoat déng
khac. Quy nay déong mot vai trd quan trong trong
viéc ddy manh phat trién carbon thap & Brazil.

+ Quy Yasuni Ishpingo Tambococha Tipotini
(ITT) Ecuador: dugc thanh lap nham hé trg quyét
dinh cta Ecuador vé viéc tur bé vinh vién cac mo
dau G Yasuni. Sang kién nay sé hé trg Ecuador trong
viéc huy déng va hinh thanh cac quy nham tng
pho véi BDKH va phat trién bén viing. Tiing budc
cho phép quéc gia nay thay déi hién trang nang
lugng théng qua dau tu than thién hon véi moi
trudng va cac du an st dung nang lugng tai tao.
Dac biét quy nay sé tai trg cac chuong trinh phat
trién bén viing dudi nhiing chi dao cta K& hoach
phat trién qudc gia Ecuador. Cac chuong trinh nay
tap trung vao lam nghiép, quan ly nudc, nang
lugng, phat trién xa hoi, nghién cuu, khoa hoc, céng
nghé va déi mai.

+ Quy co ché phét trién sach Trung Quéc (CDM
fund): do Bo Tai chinh va Uy ban Cai cach va Phat
trién Quéc gia (NDRC) xdy dung nham hé trg
Chuong trinh BPKH quéc gia va thuc ddy hop tac
quoc té. N6 huy déng, quan ly va st dung nguon tur
cac du an CDM va phan bé nguén cho cac sang kién
déi pho véi BDKH va phat trién bén viing kinh té -
xa hoi.

+ Quy Ung pho véi BDKH Bangladesh (BCCRF):
dugc thanh 1ap nam 2000 va dugc lién két chat ché
vGi K& hoach hanh déng va Chién lugc BDKH
Bangladesh (BCCSAP) giai doan 2009-2018. Quy c6
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muc dich cung cap hé trg cho cac cdng déng dé bi
tén thuang trong thich Gng vai tinh bat 6n cla
BDKH ngay cang gia tang va thay déi diéu kién san
xudt nong nghiép.

+ Quy BDKH Indonesia (ICCTF): la mét phan
trong cam két ctia chinh phd Indonesia thuc hién
cam két Jakarta nham nang cao sG hiru quéc gia va
cai thién su phéi hgp vién trg trong (ng pho véi
BBKH. Muc tiéu ctia ICCTF dat dugc cac muc tiéu
trong viéc xay dung nén kinh té Carbon thap va
tang kha nang ung phé véi BDKH; Cho phép chinh
pht nang cao hiéu qua va hiéu luc lanh dao va quan
ly ciia minh trong Ung phé véi BDKH.

Tu thuc té trién khai c6 thé thay tai chinh khi hau
khong phai hinh thic hé trg phat trién truyén
théng. Nhiéu nuéc hién dang ndm gilt cac nguén
tai chinh khi hau da 16ng ghép noé vao céc chuong
trinh nghi su phat trién quéc gia va mét sé nudc
khéac dang c6 gang thu hat cadc nguén tai chinh nay
phuc vu muc tiéu phat trién. Nhing bai hoc kinh
nghiém dugc néu ra la:

-Tan dung nguén tai chinh 16n, déng bo: Chi phi
xay dung va trién khai cac mé hinh kinh té€ méi
thudng la con s6 khéng 16 ma ngan sach quéc gia
hay cac nguén hé trg phat trién theo du an khé c6
thé kham néi. Luc nay, cac nudc can né luc huy
dong va tap trung cac ngudn tai chinh khi hau
nham tao dugc su chuyén bién trong nén kinh té,
déng thai tang kha nang thich ting BDKH.

- Quy hoach ti dudi lén: Cac chinh phu phai thay
déi quy hoach tur trén xuéng bang quy hoach tu
dudi Ién. Ngoai ra, cac tién trinh quy hoach ky tri
cling phai c6 su théng nhat cao gilta quéc gia va
cac nha tai trg. Diéu nay lau nay van chiu anh huéng
I&n tU cac uu tién cung chuong trinh nghi sy cla
cac nhom lgi ich ma khong tac dong nhiéu téi kha
nang thich tng hay nén kinh té & cap dia phuong
hoac ho gia dinh.

- Linh hoat trong tai trg, hiéu qua trong trién
khai: Cac nha tai trg can phat trién nhiing phuong
thiic hgp tadc mai véi cac nudc nhan tai trg dé dam
bao rang cac cach ti€p can sang tao dugc thuc ddy
dé dam bao rang BDKH sé trg thanh van dé chinh
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trong quan tri va phat trién. Déng thdi, cac nuéc
nhan tai trg ciing can thuc thi cac hé théng quan ly
tai chinh hiéu qua, giam sat chat ché tién do thuc
hién va bao ddm trach nhiém giai trinh cila minh
trudc cong chung.

- Lap ké hoach phan doan: Giam sat, bao cao,
tham dinh 1a mét phan trong cac cach tiép can
gidm thiéu BDKH, theo d6 cac nudc can nhiing hé
théng tuaong tu dé danh gia déng goép cla cac
khoan dau tu thich tng khi hau déi véi cac muc tiéu
phat trién.

2. M6t quéc gia dang phat trién c6 bd bién kéo
dai trén 3000 km, Viét Nam chiu anh huéng nang
né clia BDKH toan cau. Theo UNDP (2008, tr. 105-
106), BDKH de doa Viét Nam & nhiéu cap, lugng
mua du kién sé gia tang va bao nhiét dsi sé manh
hon. MNBD du kién cao 33cm vao nam 2050 va Tm
vao nam 2100. MNBD cao nhu du bao vao nam
2030 sé khién 45% dién tich ctia Déng bang séng
Cltu Long c6 nguy ca nhiém man, dong thai gay ra
thiét hai mua mang do | lut, nang suat lua du bao
gidm 9%. Néu MNBD cao 1m, phan 1én Déng bang
nay sé hoan toan ngap trang nhiéu thai gian dai
trong nam. Tinh trén pham vi cd nudc, sé cé 22 triéu
ngudi mat nha cta véi thiét hai lén dén 10% GDP.
Ban can su Dang Chinh pha (2013) ciing da téng
két chi trong 15 nam tra lai day cac loai thién tai
nhu: bao, 10, 1t quét, sat |6 dat, ing ngap, han han,
xam nhap man va cac thién tai khac da lam thiét hai
dang ké vé ngudi va tai san, da lam chét va mat tich
hon 10.711 ngudi, thiét hai vé tai san udc tinh
chiém khoang 1,5% GDP/nam.

Nhan thuic ré nhitng tdc ddong nghiém trong cla
BDKH dén su phat trién bé vimng ctia dat nudc, Dang
va Chinh phu Viét Nam da sém cé cac chinh sach
Ung pho vai BDKH. Déi véi hgp tac quéc té, Chinh
pha Viét Nam da sém tham gia va phé chuan Céng
uéc khung cua Lién Hop Quéc vé BDKH va Nghi
dinh thu Kyoto. Bén canh d6, Chinh pht cling chi
dao ting budc hoan thién cac van ban phap luat,
tao hanh lang phap ly cho céng tac phong chéng
va gidam nhe thién tai, tng phé véi BDKH. C6 thé ké
ra mét sé chinh sach ma Chinh ph d& ban hanh
nhu: Chuong trinh muc tiéu qudc gia Ung pho vai
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BDKH da dugc phé duyét vao thang 12/2008, Chién
lugc quéce gia Phong tranh va gidam nhe thién tai
dén nam 2020; Chién lugc Phat trién nganh Khi
tugng Thay van dén nam 2020; Chién lugc Phat
trién Thay lgi dé€n nam 2020, tdm nhin dén nam
2050; Chién lugc Tang trudng xanh; Luat Dé diéu;
Luat Tai nguyén nudc; Luat Bao vé va Phat trién
ring; Luat S dung nang lugng tiét kiém va hiéu
qua; Phap lénh Phong, chéng lut bao; Phéap 1énh
Khai thac va bdo vé cac cong trinh thly lgi; Phap
Iénh Bao vé cong trinh khi tugng thly van. Dac biét
la thang 12/2011, Tha tudng da phé duyét Chién
lugc qudc gia vé BDKH giai doan 2012-2015 va sau
do la Ké hoach hanh dong quéc gia vé BDKH.

Trong s6 cac chinh sach dé, Nha nudc da cé
quan tam dén van dé co ché tai chinh déi véi hoat
dong tng ph6 BDKH va budc dau hinh thanh co
ché& huy dong nguon luc hgp tac quoc té va tur xa
hoi dé (ng pho vai BPKH. Nha nuéc da cé nhimng
uu tién bé tri kinh phi tir ngan sach cho cac chuong
trinh Ung pho véi BBKH va nghién ctiu khoa hoc va
céng nghé vé BDKH. Bén canh d6, Nha nudc ciing
uu tién huy dong von vay uu dai va khai thac nguén
hé trg khédng hoan lai tir cac té chiic quéc té va
Chinh pht cac nuéc cho ting pho v6i BDKH. Nguon
vOn vay va tai trg quoc té cho ting pho véi BDKH tir
nam 2010 dén nay dat trén 500 triéu USD [1]. Hang
nam, Nha nudc uu tién va tdng dan nguén dau tu tu
ngan sach cho céng tac phong tranh, gidm nhe
thién tai, cac chuong trinh muc tiéu cu thé nhu
trong riing, nang cap hé théng dé diéu, ho chua
nudc, phong chéng sat 18, chung séng véi 10, an
toan cho tau thuyén. Nha nudc cling b6 tri mot ty 1é
ngan sach nhat dinh va du trit mot sé vat tu thiét
yéu dé ctu trg khan cap, nhanh chéng khac phuc
hau qua thién tai. Cac dia phuang da huy dong tot
nguédn luc tai chd, tranh tha dong gép, tham gia clia
nhan dan, cac t8 chuic chinh tri - xa hoi, doan thé,
tu thién trong céng tac ctu trg va khac phuc hau
qua thién tai [1].

Tuy nhién, cung chung véi xu huéng clia quéc
té&, cac chinh sach vé ca ché tai chinh ting phé BDKH
tai Viét Nam hién nay van con nhiéu bat cap chua
dap ung dugc yéu cau trong tuang lai.
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Tht nhat, Chinh pha hién nay chua cé co ché,
chinh sach phu hop, thuan lgi dé€ khuyén khich, huy
déng cac t6 chuc, ca nhan, doanh nghiép trong va
ngoai nudc tham gia dau tu cho tng pho véi BBKH
trén ca s& mang lai lgi ich cho nha dau tu va xa hoi.
Hién nay gan nhu chua huy déng dugc cac nguén
lyc tlr doanh nghiép va cong dong cho ting pho vai
BDKH. Con nhiéu bat cap vé ca ché tai chinh, thu
tuc hanh chinh trong ti€p nhan va quan lu nguén
von Uing phé vai BDKH, nén chua tao ra mot moéi
trudng phap ly hap dan véi cac nha tai trg quoc té,
khéi doanh nghiép va tu nhan dau tu giam nhe
BDKH & Viét Nam [1].

Thu hai la viéc huy ddng nguén luc ti cac té
chiric quéc té, chinh ph cac nudc, khai thac nguén
hé trg phat trién chinh thiic (ODA), ciing nhu huy
doéng cac nguén ho trg ky thuat va céng nghé cho
Uing phoé véi BDKH chua hiéu qua. Dau tu cho
phong tranh, giam nhe thién tai con dan trai, chua
dap Ung yéu cau. Chua can déi dugc nguén luc tu
ngan sach cho mét s6 du an trong diém, dac biét la
chuang trinh nang cap dé séng, dé bién, an toan ho
chua [1].

Bén canh dé, mac du da thiét lap va duy tri dugc
mot s6 méi quan hé hagp tac, doi tac qudc té, song
chu yéu van con & pham vi hep, ngan han. Cac co
ché, thé ché tai chinh c6 tam chién lugc, dai han
chua dugc thiét 1ap dé don dau, thu hat nguédn luc
tai chinh va su hé trg cong nghé tir doi tac vé BDKH
toan cau [1].

Mét trong cac nguyén nhan chinh cta thuc
trang néu trén la do thiéu cac nghién ctu ly luan,
téng két thuc tién vé (ng phé BDKH. Cac két qua
nghién ctru khoa hoc chua cung cap day du luan cu
cho viéc hoach dinh chinh sach, phap luat vé cha
ddng Ung pho véi BDKH noi chung va cho cac chinh
sach tai chinh ndi riéng. Dac biét la hau nhu vang
bong cac nghién cdu dinh lugng danh gia tac dong
cUa cac chinh sach. Nguyén Danh San (2013) da chi
ra ngay chinh nhu cau nghién ctu ctia quéc gia da
dugc xac dinh trong Chuong trinh khoa hoc cong
nghé vé BDKH giai doan 2009-2015 la “Phan tich
danh gia hiéu qua kinh té - xa hoi (chi phi lgi ich)
clia cac hoat déng ting phé véi BDKH” hién van con
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chua c6 dugc cac két qua nghién cliu cu thé clia cac
nha kinh té Viét Nam. Hau nhu cac s6 liéu vé hiéu
qua kinh té&, phan tich chi phi loi ich ctia cac hoat
doéng ung phé BDDPKH & Viét Nam thuong dugc
vién dan lai tir cac céng bo clia nuéc ngoai nhu
danh gia thiét hai, tén that kinh té so véi GDP, du
bao kinh té vé cac tac déng clia BDKH, hiéu qua dau
tu Ung phé vai BBKH, dau tu cho gidm nhe phat
thai khi nha kinh.

Chinh vi vay, quan diém dé dé huy dong, su
dung va quan ly nguén luc tai chinh nham giam
thi€u va thich Ung vai BDKH & Viét Nam dugc xac
dinh la: can da dang héa nguén luc tai chinh cho
ung pho véi BDKH va bdo vé tai nguyén, moi
trudng; két hgp tang chi tir ngan sach véi tang
cudng, da dang hoa cac ngudn vén dau tu, uu tién
von vay uu dai, tich cuc huy dong nguén tai trg
khéng hoan lai clia cac t6 chiic quéc té, chinh phu
cac nudc; day manh hgp tac cong, tu va huy dong
cac nguon lyc trong xa hoi bao dam nguén luc tai
chinh dé thuc hién cac nhiém vu trong tam vé ting
pho véi BPDKH va bao vé tai nguyén, méi truong;
van dung linh hoat phu hgp véi diéu kién nudc ta
cac nguyén tac phat trién bén viing, nhu ngudi gay
6 nhiém phai tra chi phi xt ly, khac phuc, cai tao va
phuc héi méi trudng; ngudi hudng loi tU tai
nguyén, mdi trudng phai tra tién dé hinh thanh co
ché tao nguon thu tur tai nguyén, méi trudng dau
tu trd lai cho cong tac bdo vé tai nguyén, moi
truong; Tang cudng, ap dung linh hoat cac co ché,
chinh sach uu dai, h6 trg nhu vay von uu dai, giam
thué, trg gia déi véi hoat dong ing phé véi BDKH va
bao vé tai nguyén, moéi trudng. Theo d6, dinh
huéng cho céc gidi phap tai chinh trong tuong lai
dugc xac dinh la:

Mét 13, can c6 chién lugc trung va dai han dé
dam bao nguén tai chinh bén viing dap tng dugc
cac hoat dong thich ung véi BDKH. BDKH khdng chi
la van dé méi trudng ma la van dé phat trién. Thich
Ung véi BDKH la dé ton tai, tang cudng kha nang
phuc héi tén thuong va gidm thiéu nham déng gép
vao gidi phap toan cau va tan dung cac co héi dé
bat dau mot qua trinh chuyén déi sang nén kinh té
thich dng véi khi hau va it cac bon; chinh
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sach/chién lugc can dua trén cac nghién ctu khoa
hoc va phan tich dé thu hut nguén vén ODA va cac
nguén luc bén ngoai;

Hai 13, chinh sach thu hat nguén luc bén ngoai
va nguén von ODA nén dugc chuyén huéng: thich
Ung van la hoat déng chinh trong céc chuang trinh
nghi su ctia Chinh pht, nhung can dé xuat chinh
sach thu hut cac nguén luc cho phat trién kinh té it
cac-bon. Do la dau tu cho tuong lai bén viing;

Ba la, BDKH la mét van dé phat trién phc tap,
doi héi cach tiép can toan dién c@ia chinh phu: su
tham gia quéc héi va chinh quyén cac cap. Trong
b6i canh nhu vay, Bé K& hoach va Dau tu déng vai
tro diéu phéi dé tich hop BDKH vao trong chién
lugc va ké hoach phét trién ciing nhu trong huy
déng nguén luc. Nguén luc nay sé dugc st dung dé
thiét 1ap hodc mé rong ca ché tai chinh cong hién
c6 cho dam phan BDKH. Cac co ché tai chinh cong
cho gidm thiéu BDKH gém: Dong tin dung cho cac
dinh ché tai chinh thuong mai dia phuong (CFl);
Bao lanh dé chia sé véi cac CFl dia phuong rdiro tin
dung thuong mai cho vay déi véi cac du éan va cong
ty; No tai chinh clia cdc du an theo cac chu thé khac
ngoai CFl; Cac quy cd phan tu nhan (PE) dau tu von
rti ro clia cac céng ty va du an; Cac quy dau tu mao
hiém (VC), vén dau tu rui ro trong d6i méi cong
nghé; Quy tai chinh cac-bon; Vién trg va cac khoan
du phong dé chia sé chi phi phat trién du an, cac
khoan vay, huy déng cac nguén vén trong nudc;
Cac giai thudng khuyén khich nghién ctru va phat
trién (R&D) hodc phat trién cdng nghé; Hé trg ky
thuat dé xay dung nang luc cac bén lién quan. Mét
phan quan trong trong kinh nghiém st dung cac co
ché tai chinh cédng nay la dé thuc day dau tu hiéu
qua ndng lugng (EE) va dac biét la cong nghé nang
lugng téi tao (RE). N6 can thiét dé khuyén khich ddi
mai va phat trién cdng nghé. Néu dugc quan ly tot,
nhing ca ché tai chinh céng c6 thé lam gidm cac
rao can thi truong, khoa lap khoang cach va chia sé
rui ro véi khu vuc tu nhan.

DE co ché tai chinh cédng hoat déng hiéu qua,
nén c6 su danh gia chinh xac cac rao can thi truéng
cong nghé va thi trudng tai chinh; phan doan thi

truong muc tiéu; st dung va tang cudng nang luc
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hién c6 trong ca chudi trung gian tai chinh; xac dinh
rdé cac tiéu chi cho vay hodc dau tu cho cac bén
tham gia tai chinh thuong mai; xac dinh trach
nhiém ctia du an dua trén cac phan tich rui ro, ké
hoach tiép thi va tap hop thi trudng; xay dung ké
hoach cac chuong trinh hé trg ky thuat do khu vuc
c6ng hodc cac nha tai trg ho trg, luu y téi tat ca vai
trd hodc rai ro chua dugc cac bén tinh dén trong gia
thiét.

Bén la, can phai huy dong cac nguon luc khac
nhau, dac biét 1a ho trg tai chinh tir cac nha tai tro va
cadc nguodn tai trg sang tao. Viéc huy dong cac
nguén tai chinh mai va phat trién cac co ché huy
doéng vén mdi, khai thac ca nguon tai chinh tu nhan
la rat can thiét. Khu vuyc tu nhan sé déng vai tro
quan trong trong viéc huy dong vén théng qua thi
trudng cac-bon. DE c6 thé huy dong hiéu qua nhat
cac nguon tai chinh cho BDKH nén: (i) Tang quy mé
huy dong tai chinh cho BDKH thong qua viéc lya
chon céng cu gidam nhe, ddm bao su trung lap vé
tai khoa, su don gian va gidm thiéu cac chi phi hanh
chinh, cac tac dong vé phan phéi va su nhat quan
vé chinh sach; (ii) Tao ra cac nguén tai chinh mdéi
cho thich ting va gidm nhe nhu cac loai thué danh
vao chi phi cac-bon; thué danh vao phat thai tu
hoat déng van tai; ban dau gia cac don vi phat thai
dugc phan b, nguén thu dau gia trong nudc; (iii)
Cac giai phap thi truong la hét stic quan trong bén
canh viéc huy dong tai chinh, song can thém cac
coéng cu chinh sach hé trg; (iv) Tang quy mé va hiéu
qua cua cac thi trudng cac — bon; (v) Tao ra cac
khuyén khich tai chinh cho giam phat thai khi nha
kinh tir né luc gidam mat ring va suy thoai riing
(REDD); (vi) Tan dung cac nguén tai chinh tu nhan
cho viéc thich tng nham khuyén khich khu vuc tu
nhan, nhu chia sé chi phi thich tng véi cac cdng
trinh dau tu cg s ha tang va tan dung nguén vén
tu nhan cho mét s6 du an cu thé; (viiyDdm bao tinh
minh bach, hiéu qua va binh dang trong viéc su
dung vén; (viii) Gan két cac nhu cau huy déng von
va nguén vén

Nam 13, tiép tuc l6ng ghép va tang cudng viéc
thuc hién chuong trinh hanh dong quéc gia tng
phé véi BDKH theo ké hoach théng qua viéc ap
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dung tich hop vao K& hoach phét trién KT-XH dai
han, trung han va ngan han;

- Long ghép BDKH vao trong ké hoach phat trién
cla cap tinh can ¢6 du toan kinh phi dé dam bao
thuc hién kha thi ca phan thich tng va giam thiéu.

- Chuong trinh muc tiéu quéc gia tng pho véi
BDKH can dugc cap nhat dé dap ung véi cac yéu
cau thay déi;

- Khuyén khich dau tu tir cac thanh phan kinh té,
huy dong nguén vén ODA va von dau tu truc tiép
nudc ngoai cho phat trién co s& ha tang va quan ly
dat dai bén viing, tling budc nang cao vai tro clia
cac doanh nghiép nha nudc.

Dé xuat vé 1ong ghép BDKH vao ké hoach:

- Cap quéc gia: ti€p can lién nganh. Chinh sach
va luat phap véi moét cach ti€p can qudc gia bao
gom chinh sach thué, chinh sach tai chinh, chinh
sach thuang mai va cac quy dinh quan ly dau tu khu
vuc tu nhan, bdo vé va s dung tai nguyén thién
nhién va quy hoach khéng gian quy mo 16n.

- Cap nganh/tinh: Long ghép vao chinh sach/ké
hoach nganh va tinh. Vi du B6 Giao théng Van tai,
B6 Nong nghiép va Phat trién Néng thén, Bo Cong
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thuong va cac B6 Y té va B6 Gido duc va Dao tao.
Chinh sach vai cach tiép can theo nganh bao gom,
vi du nhu bé tiéu chuan xay dung va thiét ké cho
phat trién co s& ha tang, cac quy dinh khung gia
cho céc loai cay tréng va st dung cac ky thuat néng
nghiép, va chuong trinh hoc.

- Cap du an: Cac co quan cap du an la nhiing
ngudi chiu trach nhiém thuc hién mét hoa mot
nhom hoat dong cu thé ma cac muc tiéu va cac
thoéng s6 ca ban (cing nhu phan bé ngan sach) da
duoc thiét lap bdi cdp cao hon (thudng la mot
chuong trinh nganh).

Phuang thuc ti€p can chuang trinh: dé thich
Ung do qui moé va doé 1én cda van dé va su can thiét
dé giai quyét tinh dé bi tén thuong KT-XH ciing nhu
cac mo hinh phat trién.

Nhu vay, c6 thé thay rang, néu chi huy déng tai
chinh sé la khéng dd ma can phai 6 céac giadi phéap
thi trudng va nhiing cong cu chinh sach khac nia.
Dong thai, viec ddm bao tinh minh bach, hiéu qua
va binh dang trong viéc st dung vén cling la yéu té
quan trong trong viéc thic ddy co ché tai chinh
cong phuc vu cho BPKH.
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VAITRO CUA NGHIEN CUU KHOA HQC‘VI‘-\ CONG NGHE
TRONG DPAO TAO, PHAT TR,IIAEN NGUON NHAN LUC
CHO LINH VUC BIEN DOI KHi HAU

PGS. TS. Tran Hong Thai, ThS. Luu Dic Ding
Chuong trinh KH&CN phuc vu Chuang trinh muc tiéu quéc gia ing phé véi BDKH
TS. Nguyén Dac Pdng - Vu Khoa hoc va Céng nghé, Bo Tai nguyén va Maéi trudng
ThS. Mai Kim Lién - Cuc Khi tugng Thay van va Bién déi khi hau

bén viing cta ddt nudc, Chinh pha déa phé duyét va ban hanh nhiéu véan ban quan trong, nhu

Nh(jn dién duoc dién bién phuc tap cua bién déi khi hdu (BDKH) va de doa ctia né téi su phdt trién

Chuong trinh muc tiéu quéc gia ing phé véi BDKH ; Chién lugc Quéc gia vé BDKH; Ké hoach
hanh déng Quéc gia vé BPKH giai doan 2011 - 2020. Mét trong nhiig ndi dung xuyén suébt cdc chién lugc, ké
hoach, chuong trinh néu trén la can ddy manh céng tdc ndng cao nhan thiic va phdt trién nguén nhan luc. Bai
bdo nay phdn tich nhu cdu dao tao nguén nhan luc iing phé véi BDKH tu Trung uong dén dia phuong va xdc
dinh yéu cdu kién thuc khdc nhau déi véi tiing nhém déi tuong cu thé. Két qua cda nhing nghién ciu thudc
Chuong trinh khoa hoc c6ng nghé phuc vu Chuong trinh muc tiéu quéc gia vé BDKH ciing duoc thdo ludn nham
huéng téi muc tiéu xdy dung nén tang tri thic can thiét dé€ phuc vu hiéu qua céng tdc dao tao nguén nhan luc

Ung pho véi BDKH.

1.Tac déng cua BPKH va nhu cau dao tao
nguén nhan luc vé BDKH

a. Tdc déng cia BDKH

BDKH la moét trong nhitng thach thic I6n nhat
d6i véi nhan loai trong thé ky 21, dang tac dong
nghiém trong dén san xuat, ddi sdng va moi trudng
trén pham vi toan thé gidi. Duéi tac déng cla
BDKH, cac hién tugng thdi tiét, khi hau cuc doan
ngay cang dién ra khoc liét hon vé tan suat va
cudng do, gay thiét hai l6n vé ngudi va tai san.

& Viét Nam, chi tinh riéng trong 10 ndm gan day
(2001-2010), cac loai thién tai nhu: bao, 1G, Ung
ngap, han han va cac thién tai khac, lam chét va mat
tich hon 9.500 ngudi, thiét hai vé tai san udc tinh
chiém khodng 1,5% GDP/nam. Theo céc kich ban
BDKH, nudc bién dang cho Viét Nam, dén cudi thé
ky 21, muc nudc bién cé thé dang cao 1m, uéc tinh
khoang 40% dién tich Bong bang séng Cliu Long,
11% dién tich Dong bdng séng Hong va 3% dién
tich clia cac tinh khac thudc vung ven bién bi ngap,
thanh phé H6 Chi Minh ¢6 thé bi ngap dén 20%
dién tich; khoadng 10-12% dan s6 bi anh hudng truc
ti€p va tén that khoang 10% GDP.

Ngudi doc phan bién: PGS.TS. Nguyén Viét Lanh

Nhan thic ré nhitng tdc ddng nghiém trong clia
BDKH dén sy phat trién bén viing dat nudc, Chinh
pha Viét Nam da sém tham gia va phé chuan Cong
udc khung cua Lién hiép quoc vé BDKH va Nghi
dinh thu Kyoto; da phé duyét Chién lugc quéc gia
vé BDKH, Chuong trinh muc tiéu quéc gia iing pho
vGi BDKH, Chién lugc quéc gia vé phong chéng va
gidam nhe thién tai, Chién lugc phat trién bén viing
Viét Nam giai doan 2011-2020. D€ diéu phdi viéc
trién khai nhimng chién lugc, ké hoach trén, Chinh
phu Viét Nam da thanh lap Uy ban Quéc gia vé
BDKH, Ban chi dao Quéc gia thuc hién Chuong trinh
muc tiéu qudc gia ting phé véi BDKH. Tai cac tinh,
thanh ph6 thuéc Trung uong cling da thanh lap cac
Ban chi dao, co quan thudng truc trong Ung pho véi
BDKH. Bén canh do, viéc thuc hién tét ndi dung
nang cao nhan thic céng déng vé BDKH trong
Chuong trinh muc tiéu quéc gia Ung pho véi BDKH
giai doan 2008 - 2011 cling da lam cho moi thanh
phan clia hé théng chinh tri, ti nhiing cap quan ly,
lanh dao cao nhat dé€n moi ngudi dan da hiéu, quan
tam dén BDKH.

Dé trién khai thuc hién cac Chuong trinh, ké
hoach quéc gia tiing phé véi BDKH, nhu cau dao tao
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nguén nhan lyc ti trung uong dén dia phuong hién
nay la van dé rat cap thiét.

b. Thuc trang nguén nhaén luc trong linh vuc
BDKH

1) Cap Trung uang

Hién nay, co quan dau moéi cao nhat, diéu phoi
tat ca cac hoat dong ting pho vai BDKH la Uy ban
Quéc gia vé BDKH, Thi tuéng Chinh pha truc tiép la
Chu tich Uy ban, Co quan thudng thuc gitp Uy ban
thuc hién nhiém diéu phéi vé BDKH la Bo Tai
nguyén va Moi trudng. Bo Tai nguyén va Méi trudng
cling la co quan dau méi quoc gia chiu trach nhiém
quan ly nha nuéc vé BDKH.

Theo chuic ndng va nhiém vy, tham gia giup B6
Tai nguyén va Méi trudng trong cdng tac quan ly
nha nudc va cac hoat déng su nghiép lién quan truc
tiép, gian ti€p tdi linh vuc BDKH c6 cac co quan, don
vi gém: Cuc Khi tugng Thay van va Bién d6i khi hau,
Trung tam Khi tugng Thiy van Quéc gia, Vién Khoa
hoc Khi tugng Thay van va Méi trudng, cac trudng
Dai hoc, Cao dang Tai nguyén Moéi trudng va mot s6
cd quan, dan vi khac trong Bg; trong d6, quy mo va
s0 lugng can bé ctia nganh khi tugng thuy van cé
tham gia véi cac hoat dong Uing phé BDKH la kha
I6n, khoang trén 2000 can bd. Tuy nhién, s6 can bo
¢6 trinh d6 chuyén moén sau & muc dé chuyén gia
trong linh vuc BDKH con it, chiém ti trong khoang
3-5%.

& cap Trung uong, Lanh dao cdia cac bd, nganh,
vé o ban, la uy vién clia Uy ban Quéc gia vé BDKH
va Ban chi dao ung ph6 véi BDKH. La co quan cha
tri, trong thgi gian qua, B6 Tai nguyén va Moi
truong da tich cuc phéi hop véi cac bo, nganh, dia
phuong dé trién khai cac nhiém vu ctia Chuang
trinh muc tiéu Quéc gia vé BDKH, da dat dugc nhiéu
két qua quan trong. Tai méi bo, nganh déu da thanh
lap cac Ban chi dao cap b6 vé BDKH. Tuy nhién, cho
dén nay, phan 16n can bo tai cac bd, nganh tham
gia hoat dong ung phd véi BBKH la can b kiém
nhiém. S6 lugng bién ché chuyén trach phuc vu cho
cac nhiém vu hién tai rat it, chi tlr 1 - 3 ngudi (phan
I&n dat tai cac ban quan ly du én), chua dap ung
dugc yéu cau cong viéc ké ca vé sé lugng lan chat

TAP CHi KHi TUONG THUY VAN

309

luong.
2) Cap dia phuong

Thuc hién ch truong xuyén suét ctia Chinh phu
vé t6 chiic bd may tng phé vai BDKH, céc tinh,
thanh phé truc thuéc Trung uong déu da thanh lap
Ban chi dao Ung phé véi BDKH. Cong tac quan ly
nha nudc vé BDKH do S&Tai nguyén va Moi trudng
chiu trach nhiém dau méi, tham muu cho Uy ban
nhan dan tinh. Cac s& Néng nghiép va Phat trién
nong thon, Cong thuong, Xay dung, Ké hoach va
dau tu, Khoa hoc va Cong nghé, Gido duc va Bao
tao, Tai chinh déu c6 cac dai dién tham gia Ban chi
dao Uing pho véi BDKH clia tinh, thanh pho. Tai méi
sG, nganh déu cé bd phan tham gia diéu phoi
nhiing hoat dong lién quan dén BDKH. Tuy nhién,
hau hét cac dia phuong déu chua c6 can bd dung
chuyén nganh, thuong dugc ghép chung véi cac
[inh vuc khac nhu tai nguyén nudc, do dac ban dé
trong mét phong chuyén mén nén cong tac quan ly
con thiéu hiéu qua.

3. Thuc trang céng tac dao tao nguén nhan
luc cho linh vuc BDKH

Pao tao ngudn nhan luc vé BDKH dang la van
dé cap thiét, song s6 don vi c6 kha nang dao tao
nguén nhan luc la rat it, chua dong b, cé thé ké
dén nhu:

- B6 Gido duc va Dao tao: Pai hoc Qudc gia Ha
N6i, Pai hoc Quéc gia Thanh phé H6 Chi Minh va
Trudng Dai hoc Can Tho.

- B6 Tai nguyén va Moéi trudng: Vién Khoa hoc
Khi tugng Thay van va Moéi trudng, Trudng Dai hoc
Tai nguyén va Méi trudng Ha Néi va thanh phé HO
Chi Minh.

- Cac Vién nghién clu, cac trudng dai hoc khac
c6 dao tao cac chuyén nganh gan vaéi BDKH.

Tai Dai hoc Quéc gia Ha N6i va Thanh phé HO6
Chi Minh ti l1au da té chic dao tao cac chuyén
nganh lién quan dén khi tugng hoc, thay van hoc,
hai duong hoc; trong thai gian gan day mai bé
sung cac kién thuac vé BDKH cho sinh vién. Tuy
nhién, cac truong nay cling chua dao tao chuyén
nganh BDKH. Xuat phat tir nhu cau can thiét, tu
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nam 2011, Dai hoc Qudc gia Ha Néi tién hanh dao
tao hé thac si vé BDKH. Nam 2013 |a ndm dau tién
¢6 hon 40 thac si dugc nhan bang thac si chuyén
nganh BDKH. T&rnam 2011, Trudng Dai hoc Can Tha
cling da bat dau dao tao hé dai hoc chuyén nganh
BDKH.

Tai B6 Tai nguyén va Méi truong, Vién Khoa hoc
Khi tugng Thay van va Méi trudng hién nay dugc
giao nhiém vu dao tao tién si vé khi hau hoc, thay
van hoc, méi trudng nhung chua cé6 ma nganh
riéng cho BPKH. Cac trudng nhu Truong Pai hoc Tai
nguyén va Moéi trudng Ha Noi, thanh pho H6 Chi
Minh mdi tién hanh tuyén sinh chuyén nganh
BDKH tu nam 2013.

4. Chinh sach dao tao nguén nhan lucBPKH hién
nay

BDKH va nhimng tac dong ctia BDKH c6 tinh chat
da nganh, da linh vuc, cac chuong trinh dao tao
chuyén sau vé BDKH hién nay van dang gap nhiéu
thach thuc: thiéu doi ngl giang vién co trinh dé
cao, am hiéu sau sic vé BDKH; Ca sd vat chat phuc
vu gidng day va nghién ctu con thiéu; Hé théng
gido trinh phuc vu céng tac gidng day cling chua
dugc xay dung bai ban. Vi vay, viéc dao tao ngudn
nhan luc chat lugng cao vé BDKH con rat han ché.

Trudc nhiing dién bién phuc tap cla thién tai,
bao, Iii do tac ddng clia BDKH, ngay 2/12/2008, Thu
tuéng Chinh pht da ban hanh Quyét dinh s6
158/2008/QD-TTg phé duyét Chuong trinh muc
tiéu quéc gia tng pho véi BDKH. Chuong trinh nay
da c6 rieng moét ndi dung vé nang cao nhan thic
va phat trién ngudn nhan luc, nhat la nguén nhan
luc trinh d6 cao, phan dau dén nam 2015, trén 80%
codng déng dan cu va 100% céng chic, vién chic
nha nudc c6 hi€u biét co ban vé BDKH va cac tac
dbng cua né.

Dén nay, c6 thé khang dinh viéc trién khai cong
tac dao tao phat trién ngudn nhan luc cho linh vuc
BDKH sé con nhiéu kho khan, song day la nhiém vu
vlra mang tinh cap bach vita mang tinh lau dai, doi
héi cac co sé dao tao can nhanh chéng vao cudc va
coi d6 la nhiém vu chinh tri quan trong. Trudc mat,
dé tang cudng nang luc chuyén moén vé BDKH, can
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tao diéu kién cho cac nha khoa hoc, dac biét la cac
nha khoa hoc tré tham gia cac hoat dong nghién
ctru trong linh vuc BDKH dé ho va tiép thu dugc
kién thuc khoa hoc méi, via tich lay dugc kinh
nghiém. Nhing két qua nghién ctru vé BDKH sé la
€0 sG quan trong trong viéc cap nhat, hoan thién tri
thuc BBKH.

5.Vai tro clia nghién cttu khoa hoc va cong nghé
trong dao tao va phat trién nguén nhan luc vé
BDKH

Xac dinh dugc tam quan trong cta nghién cdu
khoa hoc cdng nghé thich ting véi BDKH, Tha tudng
Chinh pht da giao cho Bé Khoa hoc va Cong nghé
phé duyét muc tiéu, ndi dung va du kién san pham
clia Chuaong trinh “Khoa hoc va cong nghé phuc vu
Chuang trinh muc tiéu quéc gia ting phé vaéi BDKH,
ma s6 KHCN-BDKH/11-15 véi mot s6 dinh hudng
nghién ctu nhu sau:

- Pdy manh nghién ctiu vé nhing hién tugng,
ban chat khoa hoc, nhitng diéu chua biét r6 vé
BDKH; tdc dong ctia BDKH dén kinh té - xa hoi phan
tich danh gia hiéu qua kinh té - xa hoi cia cac hoat
dong ung pho véi BDKH;

- Xem xét dé dua van dé BDKH vao cac chuang
trinh bao vé méi trudng, st dung hop ly tai nguyén
va phong tranh thién tai, chuong trinh nghién ctu
bién...;

- Day manh nghién cliu co s& khoa hoc nham
tang cudng hé thong giam sat khi hau va BDKH;

- Xay dung co s& dir liéu phuc vu danh gid tac
dong ctia BDKH;

- Nghién ctiu cac cong nghé giam nhe phat thai
khi nha kinh va cac céng nghé thich tng véi BDKH.

- D4y manh viéc xay dung co ché phéi hgp giira
céc co s@ nghién cliu, dao tao nhan luc va trién khai
cong nghé trong cac linh vuc cé lién quan;

- Tang cudng hop tac quéc té trong cac hoat
déng khoa hoc cong nghé, dp dung va chuyén giao
¢6 hiéu qua cac cong nghé than thién véi khi hau.

Cac tiéu chi danh gia chuang trinh khi Chuong

trinh két thic bao gém:
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- Chi tiéu vé trinh d6 khoa hoc: 100% dé tai/dy
an co két qua dugc cong bé trén tap chi khoa hoc
c6ng nghé co uy tin clia quéc gia hodc quoc té,
trong do ty & cong bd qudc té dat it nhat 20%.

- Chi tiéu vé tiing dung thuc tién: 60% kién nghi,
gidi phap, mé hinh dé xuat dugc cac cap c6 tham
quyén chap thuan cho phép trién khai.

- Chi tiéu s& hitu tri tué: C6 it nhat la 15% s6 dé
tai/du an cé két qua dugc chap nhan don yéu cau
bdo ho s& htu tri tué.

- Chi tiéu vé dao tao: 80% s6 dé tai, du an gop
phan dao tao it nhat tién si va thac si.

Theo danh gia clia cac chuyén gia, sau 3 nam
hoat dong, Chuaong trinh Khoa hoc va céng nghé
phuc vu Chuong trinh muc tiéu quéc gia iing phé
vGi BDKH da va dang phdi hop vaéi cac té chic, ca
nhan thuc hién 48 dé tai cap nha nudc véi cac san
pham du kién sé gop phan lam ré ban chat, dién
bién clia BDKH va cac tac ddng clia BDKH, dua ra co
s& khoa hoc dé dé xuat cac giai phap ung phé véi
BDKH. Nhiing san pham nay sé truc tiép phuc vu
cdng tac quan ly nha nudc vé BDKH, mat khac sé la
nhlng théng tin quan trong phuc vu dao tao, phat
trién ngudn nhan luc vé BDKH, cu thé nhu sau:

- Phat trién cong nghé, phuong phap, mé hinh
tinh toan va phan mém (ing dung trong nghién ctu
dao déng khi hau va BDKH, danh gia tac dong cua
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BDKH, thich ung véi BBDKH va gidm nhe BBKH
(48,48%);

- Xay dung co ché chinh séach, giai phéap thich
Ung va giam nhe BBKH va tich hgp chung vao cac
ké hoach phat trién kinh té - xa hoi (57,58%);

- Xay dung cac mo hinh trinh dién vé thich tng
va gidm nhe BDKH (6,06%);

- Xay dung co s& dir liéu vé BDKH (100%);

- K&t qua dao tao, nang cao nang luc khoa hoc
cong nghé trong Uing pho véi BDKH (100%);

Chuong trinh KHCN/BDBKH-11/15 da dua ra cac
chitiéu vé trinh d6 khoa hoc, ing dung thuc tién, s&
hiru tri tué va dac biét la dao tao ngudn nhan luc
nghiém ngat hon. Béi vai chi tiéu dao tao, 100% cac
dé tai phai dao tao hodc gop phan dao tao it nhat la
1 tién siva 1 thac si.

Véi dinh hudng trén, cé thé thdy rang, trong khi
chua c6 du diéu kién dao tao bai ban, ngay lap tuc,
tu trinh d6 thap 1én dén cao chuyén nganh BDKH,
can phai cé nhiing ké hoach nang cao nang luc
nghién ctu clia can bo nhu dang ap dung tai cac
dé tai thuéc Chuong trinh KHCN/BBKH-11/15. Bén
canh d6, can dau tu manh vé céng tac dao tao doi
ngl nghién clu, dac biét la doi ngl nghién cdu cé
trinh d6 cao, chuyén sau vé khi hau va tac déng clia
BDKH, dong thai can xay dung chinh sach dai ngod
déi véi doi ngl cac nha khoa hoc.

Tai liéu tham khao
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3. Quyét dinh s6 1474/QD-TTg cta Tha tudng chinh phid ngay 05/10/2012 Ban hanh K€ hoach hanh déng

Qudc gia vé BDKH giai doan 2012-2020.

4. B6 Tai nguyén va Moi truong, Ky yéu H6i nghi toan quéc vé dao tao nhan luc theo nhu cdu ngdnh tdi

nguyén va méi trudng, Ha Néi, 2010.

5. Quyét dinh s6 2630/QD-BKHCN ngay 29/08/2011 cta Bé truéng BY Khoa hoc va Céng nghé vé viéc phé
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Nghién ciru va trao d6i

GS. TS. Nguyén Trong Hiéu, ThS. Vii Van Thang, ThS. Pham
Thi Thanh Hueng, Nguyén Thi Lan: Thi nghiém so bé vé
hiu tng EN5SQ déi vdi tiém ndng han han & Viét Nam

T5. Hoang B¢ Cuding, PGS.TS. Nguyén Van Thang, ThS.
Vi Van Thang, K5. Hoang Bic Hing: Nghién ciiu phan
viing khi hdu Tay Nguyén

T5. Trén Quang Bic; Ung dung mé hinh khi hiu toan cdu
cam md phdng cac trubing khi hau cho La Nina1984-1986
TS. Nguyén Ba Thiy, 5. Hoang &< Cuéing, ThS. B4 Binh
Chién, ThS. Du D Tién, TS. Sooyoul Kim: Banh gia dién
bién nude bién dang do bao s6 3 ndm 2014 va van dé du
bdo

ThS. Bé Binh Chién, TS. Nguyén Ba Thiy, PGS, T5.
Nguyén Tho Sao, PGS.TS. Tran Héng Thai, TS. Sooyoul
Kim: Nghién ciu tuong tac séng va nudc ding do bio
bang maé hinh 56 tri

ThS. Du B Tién, TS, Bui Minh Tang, ThS. V6 Van Hoa, CN.
Phung Thj Vui, CN. Trén Anh Buie, CN. Mai Khdanh Hung,
CM. Nguyén Manh Linh: £anh gia tac dong cla déng hoa
50 ligu va diéu kién bién dén két qua du bdo mua Idn tirméd
hinh WRF cho khu vuc tai mién Trung va Tay Nguyén

TS5. Tran Quang Tién, Nguyén Thanh Trang: Thif nghiém
déng héa s ligu d6 cao song bién quan tric bing rada
bién trong mé hinh SWAN

Ha Thanh Huong, Binh Vian Uu, Binh Van Manh: Ung
dung phuong phap LOWESS trong nghién ciu clu tric
nhiét mudi vinh Bic Ba

Trdn Hiu Tuyén, Trin Hai Phong, Hoang Ngé Ty Do,
Hoang Hoa Tham: Xay dung mé hinh mé phéng chat
lugng nudc vung d3m pha Tam Giang - Ciu Hai

T5. Nguyén Chi Céng, Th5. Nguyén Ngoc Ha: Mot phuong
phép phan bé ngudn nudc luu viie séing trong tinh huding
thigu nude trén co sé hién trang khai théc, sif dung nuidc
PGS.TSKH. Bui Té Long, ThS. Bang Thi Ly Ly, CN. Trdn Thi
Thiy Dueng: Ung dung ma hinh CLIM trong danh gia kha
nang chiu tai cua séng Cai Nha Trang

Tong két tinh hinh khi tuwong thay vin
Tam tat tinh hinh khi tugng, khi tugng néng nghiép, thiy
van thang 10 nam 2014 - Trung tdm Du bdo KTTV Trung
uong va Vién Khoa hoc Khi tugng Thiy van va Bién ddi
khi héu

Tém tat tinh hinh méi truéing khéng khiva nude thang 6/2014

Thiong bao két qua quan trac méi truémg khong khi tai mét
50 tinh, thanh phé thang 10-2014 - Trung tim Mang ludi
khi tugng thiy van va mbi trugng
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NGHIEN CUU TUONG TAC SONG VA NUGC DANG DO BAO
BANG MO HINH SO TRI

ThS. & Binh Chién - Vién Khoa hoc Khi tugng Thly van va Bién di khi hau
TS. Nguyén Ba Thay -Trung tam Dy bao khi tgng thity van Trung uang
PGS.TS. Nguyén The Sée - Dai hoc Quéc gia Ha Noi
PG5.75. Trén Hoéng Thai - Trung tam Khi tugng Thity van Quéc gia
T5.Sooyoul Kim - Bai hoc Tottori, Nhat Ban

qué tinh todn bdng mo hinh couple SUWAT (Surge, Wave and Tide). Trong dd, thiy triéu va nubc

Ton g nghién cifu ndy, tuong tdc gidia séng bién va nude déng de bdo duge phén tich dua trén két

dang dugctinh todn dya trén hé phitong trinh nudc néng phi tuyén hai chidu cé xét dén mude déng
tgo bdi ting sudt song duoc tinh t& mo hinh SWAN, mot mé hinh thanh phén trong SUWAT. Mé hinh duge dp
dung tinh todn song va nuéc déng trong bao Xangsena dé bé vao Ba Néng thdng 9/2006. Két qud cho thdy
nuGe dang do séng chiém mét phén ddng ké trong muc nudc dang téng cong trong bdo v vide xét nudc déng
do song dd lam tang 6 chinh xdc cha két qudtinh todn nubc ddng. Bén canh d6, d6 cao sén g trong béo ting
ddng k€ tai nhiing khu vuc séng lon quanh tém béo ndm gdn borkhi mé hink tink song xem xét dén anh hudng

clia thidy triéu va nudc déng.

1. Mé& dau

Bdo la mét thién tai nguy hiém ma hé qua tic
dong chinh d4i véi viing ven b¥ 13 nudc dang va
s6ng i6n. Lich stz da ching kién nhiéu caon bao gay
gid manh, mua I8n, séng ldn va nude ding cao 1am
ngap vung ven bd trén dién rong gay nhiéu thiét
hai v& ngudi va cla nhu bao Katrina 46 bé vao bang
New Orleans My thdng 8/2005, bdo Nargis d6 bo
vao Myanma thang 5/2008 va dic biét gan déy siéu
bao Haiyan thing 11/2013 vai cdp 17 tran vao
Philtipin. Chinh vivay nén viéc ting cudng dé chinh
xdc cla cac md hinh dy bdo séng va nudc dang
trong bao sé rdt <o y nghia trong khoa hoc va thie
tién. M6t s8 mé hinh s8 tri dugc xay dung dé tinh
toan dy bdo nudc dang va séng trong bio va tinh
toan 2 yéu 6 nay doc lap nhau, tic 1a chua tinh dén
tuong tac gita ching. D3 ¢ mét vai nghién ciu
khing dinh muc nudc dang do séng bién (wave
setup) dong gép mot phan ding ké vio myc nude
déng tdng cdng trong bao va trong nhiéu truding
hop nuScdang do sdng c6 thé chiém tdi 40% trong
muc nugc dang tdng cong trong bio [3,5,6,7].
Chinh vi th& ma nhiéu két qua tinh todn clia cac md
hinh chi thuan tdy tinh nudc dang gay bdi iing suét
gid va dd giam ap & tam bdo ma khong xét dén
nudc dang do sdng thuding cho két qua nhé hon

Ngudi doc phdn bién: TS. Tran Quang Tién

gid tri thuc do kha nhiéu. Bén canh @6, truding séng
trong bao ¢4 thé thay ddi dang ké gilta hai truding
hdp tinh sdng cd xét va khéng xét dén sy thay d6i
muc nuéc do thiy triéu va nude ding do bao. Tai
Viét Nam, nghién cifu vé tuong tac gitia séng bién
va nudc dang do bo con rat han ché. Gin day,
Nguyén Xuan Hién da thuc hién tinh nudc dang do
s6ng theo méi lién hé vdi dd cao va chu ky s6ng tai
khu vuc ven bién Hai Phong va thay ring nudc
dang do séng c6 thé chiém t&i 22% muyc nudc dang
t6ng cdng trong béo [11.

Trong nghién citu nay, tuang tac giita séng bién
va nudc dang do bao duge phan tich dua trén két
qua tinh todn séng va nudc dang trong bao
Xangsena thang 9/2006 dé bd vao Da Nang bing
mao hinh SUWAT. M6 hinh nay da khic phuc dugc
han ché cha mét s6 mé hinh, céng nghé dugc xay
dung trudc day, 36 1a xem xét déng théi tuang tac
gidta thly triéu, séng bién va nudc dang trong bao.
Kétqua phan tich da cho thdy kha nj ng ndi batclia
md hinh khi xét dén su tuong tac nay.

2, Gioi thidu md hinh SUWAT
a. Mé hinh thiy déng luc hoc

SuWAT fa mo hinh dién hgp (couple) du tinh
dong thai ca thiy tridu, s6ng bién va nudc dang do

TAP CHI KHi TUONG THIY VAN
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bao. Mé hinh nay dugc xay dung tai Truding Daihge  md hinh SWAN tinh toan song. H& phuong trinh co
Kyoto - Nhat Ban, bao gém 2 mé hinh thanh phdn  béan clia mé hinh nudc ndng 2 chidu duge mo ta
[a mé hinh dua trén hé phueng trinh nudc néng 2 nhusau:

chiéu ¢6 tinh dén nudc dang do tng sudt séng va

9 ML g G)
a & oy
M (MY fMNY. o7 1 8P 1 FM TM
| Y e = @ e N ——d (P A | 2
af&r[ d}ay[ T e (m 0‘)] @
BN o(NY 3(NM on 1 P 1y, #N &N

! t gt =M ——d—t—Ae -+ F A = 3
ar @’Ld] arL d) & 3y 1 o o Pw(fs 7 _.} "(ax- By‘) (3)

V&i: 17 1a muc nudc bé mat; M, N: Jathdng lugng
trung binh theo @6 sdu, theo hudng x vay; f:tham
sé Coriolis; P: 1a khi ép; d: @6 sdu tdng cong d=n
+h, véi h 13 d& s8u muc nudc tinh; Ah: 1a hé 56

r F . I
donude; * ' 7 :umg sudt masat day va bé mag
Fx, Fy: 1a (tng sudt song dugc bd sung dé xét nudc
dang do song, dugc tinh 1t mo hinh SWAN theo céc

; ong thuc dudi day:
khuéch tan r&i theo phuong ngang va £« : la méat cong thic dudi day
35 05, . a8, aS,
T e T e )
’ - oy
Ce o Cg i
S = Pg”‘:? cos™ & +—é~ —E}chmfe )
Sy =S, = pg||[cos Osin OJEdoxl ©
e ™)
S, = pg”[?g sin 6‘+?3 _E}Edo-dg

Cdc tham s6 tai cac cdng thiic (5)-(7) dugc dinh  16ng vdi cdu trdc minh hoa nhutrén hinh 1. Cosd iy
nghia trong co s¢ Iy thuyét cha md hinh SWAN 3], thuyét cha mé hinh SuWAT dugc trinh bay chi tiét
Ma hinh SUWAT duce thist lap tinh toan trén Judi  trong cac cong trinh [5, 71.
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Hinh 1. Cau triic ludi Ing ciia mé hinh SuWAT

TAP CHi KHI TUONG THOY VAN
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b. Mé hinh bdo gidi tich

M& hinh SUWAT ¢6 thé nhan truang ddu vao gi6,
ap tir cdc maé hinh bao gidi tich hodc tlr cdc mé hinh
du bédo 58 tri nhue WRF, HﬁM....Trong nghién ciu
nay, mé hinh bao gidi tich clia Fujata, [4] dugc lua
chon dé mé phéng truding gio, 4p theo cac tham sé
bao dugc 1ay tir 6 lidu best track, Truging khi dp
dudc tinh theo cong thic

Y G e

1;'3.—}- o f33°
Trong do: P la khi ép &tdm bio, Peo: 4p sudt dria
bédo, 0 1a ban kinh gi6 cuc dai, ria khodng cach tit

{8

7

Trong dé cac hé sé nam trong cac khodng gid tri
nhu sau: ¢l =0,6-0,8,¢2=0,50-0,8.

3. Tuong tac giilta séng bién va nuéc dang do
bao

a. Mién tinh, lui tinh, diéu kién bién va sé lieu
bio cho mé hinh

BEnghién cu tuong tac gitia séng bién va nudc
dang do bao, mé hinh SUWAT dugc thiét ké trén
i vudng va 16ng 2 16p véi mién tinh 16n (ludi Bién
DBéng) tir § -22°N, tir 105 - 120°E vdi dé phan gidi 4
phdt (khoang 7,4 km). Trong khi d6 mién tinh nha
{udi khw vue) dugce thiét 1§p cho khu vye bién Hué
- Ba Nang {nci bao Xangsena d8 bo tir 12 -18%N, tir
106 - 1T1°E) vdi budc lwéi T phit (1,85km). Di ligu
dia hinh dugc 18y tir GBECO (M) c6 d6 phan gii 4
phit cho ludi tinh Bién Déng va s6 ligu dugc sé hoa
tirban dd dia hinh day bién tilé 1/100.000 chia Téng
cyc Bién va Hai ddo diing cho ludi khu viie. Tai bign
long, hang s diéu hda cla 16 séng tridu (M2, 52,
K1, 01, N2, P1, K2, Q1, M1, J1, 00T, 2N2, Mu2, Nu2,
[2,T2) dugc [y tir mé hinh thdy triéu toan ciu

1020 - - 35

Trqm hai vin B Ning
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= 960 £
g RLER
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tdm bao t&i diém tinh.

Van té¢ gié gradient dugc tinh theo méi lién he
vdi phan bd cha khi 4p nhu trong cong thirc (8).
Trong khi d6 van tdc gid theo méi [ién hé vdi téc déd
di chuyén cta tam bao dugc tinh theo céng thiic

(9):
2

w 1a3p
TR ©

LI
Vp =cyle 2
Tong hop 2 thanh phan nay ta 6 van téc téng
hgp nhi sau:

«}, (10)
(2
{(NAQ.99D, NAQ.99Jb model-
htip://www.miz.nao.acjp/staffs/nac99/README N
AQTIDE_En.html) lam di€u kién bién cho Iugi Bién
Bong. Bao Xangsena, vdi gié cap 11 d8 bo vao Pa
Nang gay nudc-ding t&i gan 2,0 m tai Thita Thién -
Hué. Cac tham s& bao dudgc gy tir sé lidu phan tich
va quan trac tai Trung tdm Dy bdo khi tuong théry
van Trung uong.

b. Kiém nghiém mé hinh béo giai tich

Trudc khi danh gid tuong téc giita séng bién va
nudc dang bao, mé hinh bao giai tich can phai dugic
kiém chiing dé danh gi4 d6 tin cay cla sé lidu ddu
vao cho mé hinh tinh séng va nudc dang trong béo.
Trén hinh 2(a) va 2(b) k2 su so sanh s6 lidu van 8¢
gié, khi dp trong béo dugc tinh & mé hinh bao gidi
tich va sG {iéu quan tric tai tram khi tuong hai vén
S0n Tra va tram khi tugng Hué. Két qua cho thay,
c6 sukha tuong déng giliia tinh toan va quan tréc,
nhét 14 tai tram hai van Son Tra, noiit bj chi phéi b
gt {ién t6i phan bé gi6, ap trong bao hon.

1020 - Tram khi rromp Hud

— N5 hinb

PR
=GR trds :

IH5 -
1010 -
L)
1005 -
1000 - .
g3 -
900 -

3806 ;00

]

Vim toc gid (mfs)

&

F20D6 | 2Ky

S0 00
Thin sian (piirt

0T 12400

Hinh 2. So sdnh giita tinh todn v quan trdc s6 liéu dp sudt khi quyén va van td¢ gic tai tram khi
tuong hai vin Son Tra (a) va tram khi tuong Hué (bj

TAP G KHI TU0NG THOY VAN
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¢. Anh hudng cta séng bién t6i nuéc dang
trong bédo

Anh huédng clia séng bién t6i nudc dang do bao
dugc xem xét cho trudng hgp mé phdng <6 va
khong tinh dén anh hudng ciia séng bién. Trén hinh
3(a) va 3{b} 12 két qua tinh todn dao dong thiy triéu,
thiry triéu két hgp véi nudc dang do bao va su két
hop déng thdi clia thiy triéu véi nuéc dang do bao
va nudc dang de séng tai tram Son Tra va Cla Viét.
K&t qua tinh todn dugc so sdnh vdi sé lidu quan trac
mufc hudc sau khi quy v& méc muge nudc trung binh
clia tram. RS rang dé nhin thdy trudng hep md

Tide
154 Titeraupe
I 7 — — Tide-surgewave sctup £
= o OBS noej!b
E 1= g
£ o li
oA
2 os # Fa s
E .', (-3
=] n
.C
g .10 ‘_\]‘_?"'_ :-n B 3
g 812972008 03012006 0;
T
Thén gian (gid)
.1
(@)

10C00G 0000

hinh cé tinh d&n nudc dang do ding sudt séng cho
két qua sat muic nudc quan trac hon, nudc dang do
ding suat séng tai 2 tram tuong (ing khodng 20 va
30 crm. Phan bd nudc dang Ion nhat trong bao
(khéng tinh dén thay triéu) cho 2 trudng hgp dugc
thé hién trén hinh 4(a) va 4(b) cho thay pham vi va
dd cao nudc dang tang dang k& khi mé hinh tinh
dén dong gop clia nudc dang do sang. K&t fuan nay
da cho théy dé nang cao dd chinh xac trong tinh
toan nuéc dang thi cdn thiét phai tinh dén phan
déng gép cla nude dang do song.

I- ——Tide
= = Tidesurps ot
- 1.5 - — —Tidesurpsswava scp ;n ao
E 2 0B ot \
LCS §
ol
.§ l ',“. t
b .
g :
g 03 -o :
0 B
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L jy . -
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T e 12:60

Thén gian {gid)

4 ' (b)

Hinh 3. Dao déng theo thoi gian ciia thiy triéu (Tide), thily triéu két hop véi nudc dang do bao
(Tide+surge), thiy triéu két hop véi nuéc dang do béo va nudc ddng do séng, muc nuéc quan trac

(OBS) tai tram Son Tra (a) va Cua Viét (b)

ar

16"

or

17"

o7 108 D9y

Hinh 4. Phédn bé nuwdc ddng béo 16n nhidt trong truéng hop c6 (a) vii khong (b} tinh dén nudcddng

do séng

d. Anh huéng ciia thiy triéu va nudc déng do
béo 6i song bién '

Tugng tac gitla thily triéu va nudc dang do béo
t6i s6ng bién dugc hiéu Ia so sanh sy khac biét giira
truding hgp, mé hinh tinh séng trén nén myc nudc
trung binh va trén nén thiy triéu va nudc dang do
bao, Trén hinh 5(a) va (b} tugng Ung k4 trudng o
cao Ién nhat cha song ¥ nghia (Hsig.) trong qua

TAP CHI KHI TUONG THUY VAN
S thang 11-2014

trinh bao di chuyén vao b cho truéing hgp mé hinh
6 va khong tinh dén sythay déi muc nudc do thay
triéu va nudc dang do bao. Mirc d¢ khac bigt gita 2
truding hop d3 thé hién suf tuong téc gidia cac hién
tugng. Két quéa cho thdy higu ting thiy triéu va
nudc dang do bao da lam tang do cao sdng trong
bao, dic biét & khu vue séng [dn quanh t3m béc .
Tuy nhién, sy thay déi nay la khong ldn khi séng



nhd va tai nhiing khu vuc ma dé sdu cda bién ldn
hon déng ké so vdi thay déi muc nudc bidn do thiy
tridu va nude dang do bao. Nhan dinh nay da dugc
kiémn chiding thém khi phan tich bién trinh dé cao
s6ng cb nghta theo thai gian tai 2 vj tri ¢6 dd sau
khac nhau gan tram hai van SonTra. Trong do, vi tri
gan b €6 G sau 6,5m va vitri xa b hon c6 db sau
35,0 m {hinh 5a). Chénh léch dd cao séng lén nhat
gidra 2 trudng hgp £ai vi tri gan ba 12 gén 1,0 m, vi tri
xa bt 13 0,3 m, xudt hién tai thdi diém d6 cao song

—EITEEEy

# 1 2 3 &4 688 7 8 49 10 1112

(2)
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dat eye dai, ciing 1a lte myc nudc bién dang cao
nhdt (hinh 5a). Chénh léch dé cao séng dang ké tai
vi tri gén b la do séng bi v& khi truyén vao viing
nuGc néng, hién tugng song v da khong xay ra khi
d6 sau bién ting dang ké do cang véi thily tridu va
nuGc dang do bao. Két qua nay da cho thay khi tinh
sdng trong bao can thiét phaixem xét tuang téc véi
thiy triéu nudc dang, nhdt 13 tai viing nudc ndng
ven bd, khu vic cé bidn d6 thay tridu lén.

107 108" o9

e R =

812346 5 73 804112

fhy

Hinh 5. Phdn bé d¢ cae I6n nhdt ctia séng c6 nghia (Hsig.) cho trudng hop mé hinh ¢6 (a) va khéng
(b} tinh dén tuong tdc vai thily triéu va nude dang do béo
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Hinh 6. Dac déng theo théi gian cia d6 cao séng cé nghia, myc nu'éc téng cong trong tai Son Tra,

(a} vi tri gdéin bé, (b) vi tri xa bo
4, Két luén

Trong nghién ciiu nay, tudng tac gitia song bién
va nudc dang do bao dugc phan tich dua trén cac
két qua tinh todn séng va nudc dang trong béo
bdng md hinh SuUWAT trong con bio Xangsena. Mot
$6 k&t qua nghién cliu duge tém tét nhu sau:

- Nudc déng do séng chiém mot ty 1& déng ké
frong muc nusc dang trong bao va viéc xem xét
phidn déng gép cla nudc dang do séng da lam
tang dd chinh xac cla tinh todn. Chinh vi vay trong

nghién ciu tinh todn cing nhu dy bdo nghiép vy
nudc dang do bao can thiét phai tinh dén nudc
phén dong gop cla nudc dang do séng.

-Tuong tic cla thdy triéu va nuéc dang trong
bao da lam tdng dé cao séng tai nhing khu vuc
s6ng |6n quanh tam bdo & va 3 gan bd. Su thay d6i
nay sé khéng déng ké tat nhimng khu vifc s6hg nho
va d6 sau cha bién 1dn hon dang ké so véi thay d6i
muic nudc bién do thay triéu va nudc dang do bio.

Tuy nhién, muc d6 tuong tac gilta séng va nudc

TAP CHI KHI TUUNG THIY vl
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déang trong bao ciing can dugc kiém chiing thém  hon, day ciing 12 ndt dung sé d& cdp trong céc
cho nhiéu con béao lich si, trén céc pha triéu khac  nghién cdu tiép theo.
nhau va dugc tinh trén ludi tinh <& 66 phan gidi cao
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Trong sO nay

Nghién ctru va trao doi

ThS. Hoang Van Pai, PGS. TS. Tran Hong Thai: Nghién clu
mé hinh thay déng luc 1-2 chiéu dé du bdo xam nhap man
ha luu sébng Ma

PGS.TS. L& Van Thang, ThS. Nguyén Binh Huy, ThS. Hoang
Ngoc Tudng Van: Duc két kinh nghiém va tri thiic ban dia
cla cong déng ngudi dan mién Trung Viét Nam trong viéc
phong, tranh mot s6 loai hinh thién tai

PGS.TS. Nguyén Thanh Son, PGS.TS. Tran Ngoc Anh, ThS.
Ding Dinh Kha, ThS. Nguyén Xuan Tién, CN. Lé Viét Thin:
Thit nghiém danh gia tac dong cla bién ddi khi hau dén
ngap lut khu vuc ha luu séng Lam

PGS.TS. Nguyén Dinh Tuan, NCS. Bao Van Tuy: Tac dong
cUa bién déi khi hau dén tinh An Giang va gii phap Ung
pho

ThS. Tran Phuong, TS. Nguyén Van Liém, KS. Ngé Sy Giai,
ThS. Nguyén Pang Mau, TS. Mai Van Khiém: Nghién ctiu
dé xuat phuong phéap danh gia tac dong cua bién déi khi
hau dén da dang sinh hoc & Viét Nam

TS. Luong Thu Hang: Danh gia tac dong clia bao va triéu
cudng dén sinh ké ctia nhém ngudi nghéo ving ven bién,
hai ddo Bac B

NCS. Luu Biic Diing, NCS. Hoang Van Dai, ThS. Nguyén
Khanh Linh: Banh gia tinh trang xam nhap man khu vuc
ha luu song M4, tinh Thanh Hoa

ThS. Tran Duy Hién, PGS.TS. Tran Hong Thai: Danh gia tac
déng cta bién déi khi hau dén nang sudt va thai gian sinh
trudng clia mot s6 cay tréng ndng nghiép 6 Da Nang

ThS. Nguyén Van Chuyén, PGS.TS. Vii Xuan Nghia, PGS.
TS. Nguyén Tung Linh, TS. Hoang Cao Sa: Lién quan gi(ia
vector truyén bénh sét xuat huyét Dengue, s6t rét vai bién
déi khi hau tai tinh Kién Giang

TS. Pao Ngoc Hung: Gido duc bién d8i khi hau cho hoc
sinh trung hoc & Déng bang séng Cliu Long théng qua
phuong phép tiép can da phuong tién

TS. Nguyén Kién Diing: Mot s6 dac trung bun cat luu vuc
song Pa

Tong két tinh hinh khi tuong thily vin

Tém tat tinh hinh khi tugng, khi tugng nong nghiép, thay
van thang 8 nam 2014 - Trung tam Du bao KTTV Trung
uong va Vién Khoa hoc Khi tugng Thiy vin va Bién déi
khi hau

Thong bao két qua quan trdc moi trudng khéng khi tai mot
s6 tinh, thanh pho thang 8 - 2014 - Trung tam Mang luéi
khi tugng thiy van va moi truéng
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NGHIEN CUU MO HINH THUY DONG LUC 1-2 CHIEU DE
DU BAO XAM NHAP MAN HA LUU SONG MA

ThS. Hoang Van Pai - Vién Khoa hoc Khi tugng Thiy van va Bién ddi khi hau
PGS.TS. Tran Héng Thai - Trung tam Khi tugng Thiy vin quéc gia

ngay cang tré nén tram trong, déc biét 1a céc khu vire clia s6ng ven bign, gdy khé khdn cho hoat

Nhfrn g ndm gan day, hién rdqng xam nhdp mén & cdc khu vuc cira séng ven bién Thanh Héa dang

dong ldy nuéce phuc vy san xudt ndng nghiép. Trudc tinh hinh do, viée nghién ciu, dp dung mo
hinh thity 3éng lyc 1-2 chiéu m6 phéng, dubdo xém nhdp mdn c6 y nghia thiét thuc nhém gdp phdén néng cao
hiéu qud phong, chdng xdm nhdp mdn cho viing ha luu séng Md. Két qua da xdy dung mé hinh mé phang, du
bado xam nhdp man cho viing hg luu séng Mé, da dugc hidu chinh, kiém nghiém mé hinh véi chi sé Nash-Sut-

cliffe d6i v6i do mén dat ter 0,75 - 0,98.

1. Datvan dé

Trong nhitng nam gan day, tinh trang can kiét
nguédn nudc va xam nhap man khu vuc ven bién
Thanh Héa c6 dién bién ngay cang phtc tap. Theo
bao cao Quy hoach thiy igi tinh Thanh Hda thi dén
nam 2010 ¢& &én hon 5000ha/23.827ha cha 4
huyén ven bién bj thi€u nudc ngot va han hén.
Thiy tridu sdu xam nhip man vao tit ¢ cic cita
sdng ¢d xu hudng tdng, ndm sau sau hon nam
trude, dong thet thai gian nhiém man kéo dai hon
va mufc 6 xao tron gilia nudc sdng va nudc bién
xay ra manh hon.

Trong khi d6, hién nay doi véi luu vuc s0ng M3,
cac nghién cuu danh gid va du bao xam nhdp mén
cHn rét han ché&, mai chinam trong cac dé tai, dy én
va chi ditng lai & viée st dung céc mé hinh toan dé
md phdng cho mbt vai ndm trong qua khi. Cac
nghién cUu con tdn man va chua di vao muc tidu cy
thé phuc vy danh gid va dy bao xam nhap man. Do
vay viéc “Nghién cdu md hinh thay dong luc 1-2
chiéu dé dy bdo, canh béo xam nhap man ha Juu
séng M3 nhdm phuc vy cong tac khai thac ngudn
nudc, dap Uing nhu cdu san xudt va ddi séng cda
dan cu vuing anh huding triéu- man déng thdi khac
phuc cac thyc trang hién nay trén séng M3 co ¥
nghia hét siic quan trong.

2.Téng quan lua chon céng cu tinh todn

Hién nay da o rit nhiéu nghién ctu khac nhau
vé cbng tdc du béo va cdnh bdo x&m nhip man. Cac
phuong phép dugc st dung & day chd yéu la mo

Ngusi doc phan bién: PGS. TS. Hoang Minh Tuyén

hinh héa mén mét chiéu nhu WENDY, VRSAP, FLD-
WAV, HEC1, MIKE 116 nhiéu vu thé trong viéc giai
¢é4c¢ bai todn phuc vu yau cdu thuc 16, Ngoai ra con
¢6 cdc mé hinh 2 chiéu va 3 chiéu dugce dp dung
nhu TELEMAC, EFDC, MIKE 21, KODO02 vdi u diém
md phdng truyén tai chat theo cac phuong. Tuy
nhién, do han ché vé yéu cau s lidu va qua trinh
mo phdng nén cac nghién ciu thudng giai quyét
bang bai toan trung binh hoa theo 2 chiéu hoac 1
chiéu hay phuong phap két néi cic ma hinh 1-2D.

J Viet Nam phuang phép két ndi déng dé mé
phong xam nhap man con it dugc quan tdm va Uing
dung nhiéu trong ¢ac nghién cdu. Tuy nhién, céc
két qua nghién cdu cho thiy day la phuong phap
¢4 tinh Uing dung cac va phil hgp vdi cac didu kién
vé cg s& diiidu hién ¢é trén céc luu vue sdng & Viét
Nam. Bdng thoi, qua viéc xem xét cic tidu chi lya
chon mé hinh 1a phai cé kha néng mé phdng va du
béo tdt, khac phuc dugc nhitng khé khan khich
quan vé tai lieu di doi véi viec dé dang ké thita co 53
dir fiéu cling nhu ¢é kha ning lién két véi céc md
hinh khac nhau dé ¢ thé md rong pham vi nghién
citu nén nguyén tac couple mé hinh MIKE 11 — MIKE
21 & dugc Iya chon dé& gidi quyét bai toan truyén
man cho kbiu vyc ha Iuu séng Ma.

Mé hinh MIKE 11 va MIKE 21 Ia mé hinh thuéc
b chuang trinh MIKE do Vién Thay hue Pan Mach
phét trién, H& phuong trinh co ban cda MIKE 11 13
hé phucng trinh Saint-Venant viét cho trudng hop
dong chay mét chiéu trong long kénh dén hd, bao

TAP CHIKHITUORG THUY VAN
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Modul khuéch tédn binh luu (AD) dua trén
phuong trinh 1 chiéu vé bao toan khéi lugng ciia chit
hoa tan hoéc ld Iling cé phugng trinh khuéch tan:

g4c | 90C _ i[— AD E] =—AKC +C,g (3
of ox ax -

Ox

£ (he)+ £ (uhe) + 2 (vhcy = £(hD, L)+ Z(hD, L)~ FhC+ S

trong d6: C la ndng do chat khuéch tan; u, v1a thanh
phan van toc theo truc' X, ¥; h la db sau muc nudc
Dx, Dy hé s6 khuéch tén theo hudng trucx, y va Fla
hé sé ngung két.

Két néi duge s dung d& md phdng truyén man
[a k&t ndi tidu chudn trén co s& Juu lugng dugc 18y
tir bién cla md hinh MIKE 11 (diém Q dau tién), va
dua vao mé hinh MIKE 21 tucng ty nhu mot dau
vao luu lugng. Luu lugng duge gén vao trung tam
tai budc thdi gian n+1/2.

MIKE 11 yéu clu bién muc nuéc tir MIKE 21 tai
bude thoi gian n+1 dé chuyén tir budc thai gian n
dén n+1/2.Theo dd, MIKE 21 lubn I budc thai gian
phia trudc cha MIKE 11. Nhu vdy, dé ¢6 luu lugng
cho MIKE 21 tai budc théi gian n+1/2, mé hinh dy
béao dugc ap dung MIKE 11 dé tinh toan Q™7 duge
tinh todn dua vio Q" va H~

ety n 0” A
og _ [ o 00 (5)
ot o AC°R

trong do: t 1a thai gian; x 1a chiéu dai; A [a dién tich
mat ¢t ngang; € 13 hé s8 Chezy va R |3 bén kinh
thiy lic.

Bé déc muc nudc 13 tai diém Q cudi trong MIKE
11. Théi gian bit dau tinh todn luu lugng dugc
chuyén dén MIKE 21 cling véi luu lugng tai buéc
théi gian n d& du bao luu luong tai bude thei gian
ti€p theo (n+1/2).

3. Co s& dir [idu va mang luéi tinh toan

TaP CHE KHETUGNG THOY YN

trong dé: Q 13 luu lugng gua mat cat (m¥/s); Ala dign
tich m3t cit udt (m2); R 1a ban kinh thily luc; ala hé s6
ddng nang; x 13 chidu dai theo dong chay (m); g laluu
lugng nhap luy; b I hé s6 phan b luu t6c; Cla hé s6
Chezy; Gl ndng dd ngudn; K1a hé s6 phan huy tuyén
tinh; va D13 hé s6 khuéch tan.

MIKE 21 ¢6 hé phuong trinh stt dung [a hé Navier-
Stock gdm phucng trinh lién tuc va 2 phugng trinh
dong lugna. B8i vai modun khuéch tan cé thém
phuong trinh tai khuéch tén (phuong trinh bao toan
kh8i lugng chdt hda tan hai chidu) ¢ dang nhu sau:
{4)

x de

Tai liéu dugc st dung bao gém difliéu thiy - hai
vin, dia hinh. Trong g6 tai liéu mat cdt ngang long
dan hé théng sdng Ma ké thita tif céc nghién ciiu
trudc va dia hinh mién tinh toan Vinh Bic B6 dugc
18y tUr 56 liéu do dac cha BS T lénh Hai quén tlf cic
ban dé dia hinh day bién co i 18 t& 1:10000 dén
1:50000. Cac dif lidu thiy hai vin bao gom migc
nudce tai cac tram khu vuc ha luu offia s6ng va Hon
D4y, 54m Son ndm 2003, 2009, 2010,2011,2012va
leu fugng thic do ving thugng luu tai cic tram Clia
Pat va Cdm Thiy, quan hé (Q~H) Thach Lam vdi thdi
gian tuong ting. Lugng gia nhdp khu gida thuding
khong dang k€ (cac thdng 12, 1, 2, 3} nén gia thiét
khéng co lugng gia nhap.

Sa d6 tinh cho mé hinh 1D gém: séng Ma (1l
Cam Thuy dén Clra HEM); song Budi (tr Thach Lam
dén nhap luu vao séng Ma); sdng Chu {(tir tuyén Clia
Pat dé€n nhip Iuu vao sdng M3, nga ba Giang); séng
Lén {tif clfia phan luu cda sdéng Ma, ngd ba Béng,
dé&n clia Lach Sung); sdng Bao Van {ti My Quan
Trahg dén nhap luu véi séng Lén); Kénh De (tir cdia
phén luu vdi séng Lén dén nhap luu vao séng Lach
Trudng); sdng Lach Truéng (ki cla phan luu cia
sdng M3, ngd ba Tudn, dén clta Lach Trudng) (hinh
1a). Téng s6 201 mat cdt ngang do nam 1994, 1998
va 10 mat cit do ndm 2011, trung binh khodng
2km/mat cat & phia thugng luu va Tkm/mat cdt &
khu vuc ha lu,

Xay dung mo hinh 2 chiéu cho mién tinh vinh
Bic BO o toa do ti 18°40°N -22°17'N, 104°54°F -

$6 thang 09-2014



110920°F chi tiét dé&n ba clia séng ha luu hé thdng
sdng Ma bang ludi tam gidc vdi dién tich phan t
I6n nhét (trén toan mién tinh} ia: 9000000 m?, goc
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nhé nhdt 13 300 thi viing tinh toadn dugcrdi rac hda
thanh 10771 phén t& véi 6117 niit va mién tinh MT2
cho viing clfa s6ng nghién ciu (hinh 1b, 1¢).

PidTdiatilintd

Hinh 1a, 50 hoa so d8 thiy luc va truyén
mdin hé théng séng Ma - Chu

Hinfi 1b, Bia hinh va udi
mién tinfy todn MT1

Hinh 1c, Dia hinh mién
tinh MT2

4. Mot s6 két qué-va thao luan
a. Hiéu chinh va kiém dinit mo hinh MIKE 11

V&i s6 lidu thuc do dd man tai cac tram trén hé
théng séng Ma, nghién citu tién hanh hiéu chinh
cho nam 2010 va kiém dinh cho cdc ndm 2003,
2009, 2011. Bién man clfa s6ng lay theo tram Sam
Son. Trong modul thiy lyc, théng sé nham Iya chon
dugdc thay dai theo khu vuc: thugng luu (0,025 -
0,04} va ha luu (0,015 - 0,024). Viée hidu chinh cic
théng sé khuéch tan (D) dugc dya trén nghién cdu

vé dé nhay ctia céc théng sé’.Tr;)ng d6,hé s D trén
séng Ma tir nga ba Bang tdi CAm Thiy nam trong
khoang 100-550 m?/s, khu vire ha [uu ta 400 - 1100
m?/s; song Lén 1t Pha Tham tdi ngd ba Béng tir800
- 1200 m%s, vling gén bién tIf 1500 - 2500 m¥/s;
sdng Lach Trudng khu vue thugng fuu tir 150 - 750
mé/s va ha luu tir 55 - 200 m/s. Qua trinh hidu chinh
thong s& mé hinh dua trén sy phi hgp gitta tinh
toan va thuc do tai cac tram kidm tra, cy thé 1a sy
phil hgp vé gid trf dinh mén vai két qua thu dugc:

Hinh 2a, Qud trinh mue nudc tinhy Hinh 2b, Qua trinh mdn tinh
rodn va thie do tram Cu Thénl todn va thuc do tram Pha
Tham thdng 3/2010

N

Hinh 2¢, Qud trinh mu'c nu'éc
tinh todn va thue do tram
Giang thdng 3/2009

thdng 3/2010

dn va thuc do tram Nguyét Vién
dng 4/2003

Hinh 2e, Qud trinh mdn tinh Hinh 24, Qud trinh myc nudc
tadn va thl_jc do tram Ham tinh todn va thl_ft’ do tram CI'_J]
Rong théng 4/2003

Thén thdng 3/2009

T k&t qua hiéu chinh (hinh 2, bang 1, 2} ¢é thé
thdy dudng qua trinh muytc nUdc tinh toan tai cac
tram phia trén khong anh hirdng cda triéu bam sit
dudng qua trinh thuc do véi chi s& Nash-Sutcliffe
khoang 0,87 va 0,95, sai 56 {&ch dinh cha cac tram
nay ciing dam bao tiéu chudn cho phép. Tai cac
tram bén dudi, bi dnh hudng cda thiy triéu két qué

50 sanh gilra dufc‘};ng mutc nudc tinh toan va thuc do
tai cac tram nay clng kha pht hop. Sai s6 1éch dinh
doi véi muc nudc Ién nhat cda cAc tram ndy cang
dam bao dudi 11%. Nhin chung tai tit ci cac tram
kiém tra man déu mat khoang 24 — 48 gi ban dau
dé dat dén trang théi n dinh. Chitieu Nash cho cdc
tram do méan trén sdng Lén dat gid rf cao va nam

TAP CHI KHI TUONG THUY VAN
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trong khodng 0,86-0,91 trong khi céc séng M3, Lach
Trudng cling dat dugc két qué tirkhodng 0,75- 0,98,

Do day 1a viing song anh hudng triéu va xam
nhip man rat manh trong khi cac hoat dong san
xuat sinh hoat tai khu vuc ha luu séng Ma lai dién ra

mdt cach lién tuc va manh mé nén cd sy tuong tac

gita dong trong 56ng va dong triéu tUr bién vao,
d6ng thei bén canh nhiing khé khin vé han ché sd
lieu kiém tra thi trong qua trinh hiéu chinh, kiém
dinh van can chua xét dén cac diéu kién ¢ anh
hudng khic nhu gié va cic thay d6i vé dia hinh lang
dan chua cjp nhéat t8i thai gian gan day.

Bang 1.76ng hop két qua hiéu chinh va kiém dinh thily lu'c
Tram Séng Ma SéngLén Séng Lach Trudng |
chi
Nam tidudanh Ham | Nguyét| Cu Pha Van | Hoang
gia Gidng | Rdng | Vién | Thén | YénOn [ Thim | CuDa| Ninh| Ha
Hizu chinhs | Atech@inhim) | 025 | 023 |7 007 | 07 | 617 | 005 | 033 | 014 008
0I0 Aléchchan(m) | 0,007 | 0,007 | 0013 | 0,03 | 0,9 | 0032 | 0,33 [0045] 0,027
Nash-Sutcliffe | 0,96 | 0967 | 095 | 096 | 089 | 0096 | 087 |0913] 093
kidm diny | iéchdinh (m) 002 | 0,01 0,06 | 01 0,02
2003 Aléch chan (m) 0,148 | 0,107 0,17 | 0,02 0.017
Nash-Sutcliffe 0.9 0,95 0,93 | 0,05 0,97
. Aléchdinh (m) | 0,187 0,154
K'ezrggg!"h Alschchan(m) | 0,001 0,257
Nash-Sutcliffe 0,98 0,97
- Aléchdinh(m) | 0,151 009 | 008 0,05 03 | 014 ] 007 002
K ez"gﬁ"'h Aléchchanm) | 012 | 009 | o0os 006 | 001 | 015 001 | 003
Nash-Sutcliffe | 007 ! 0,98 | 098 097 | 097 | 098 098] 09
Bdng 2. Tong hop két qud hiéu chinh va kiém dinh d6 mén
Tram sdng Ma Séng Lén séng Lach Truéing
Nim Chi tiéu Ham | Nguyét Cu Yén Pha Van Hoéng
danh gia Réng | Vién | Thén | On | Thim | Ninh Ha
Higu chinh B léch dinh (%o 0,24 465 132 | 537 | 409 0,64 1
2010 Aléch chén (%o) 0,1 0,01 033 | 1,04 | 05 2,28 0,6
Nash-Sutcliffe 0,98 0,89 0,86 | 089 | 09] 0,91 0,8
idrn dinh |- l€ch dinh (o) 0,55 0,27 0,42 2.2
2003 Aléch chan (%o) 0,16 1 05 0,06
Nash-Sutdliffe 0,83 0,8 0,87 0,81
o Aléch dink {%o) 15 19 | 1.23 2.3 47
K’e;:’] ﬁ!“h Aléch chan (%o) 0 02 | o2 06 0,23
Nash-Sutcliffe 0,89 087 | 0,02 0,75 0,78

b. Hiéu chinh va kiém dinh mo hinh MIKE 21

P&i vai md hinh 2 chiéu, k& thura tif bao céo d3
thuc hién trude day, viéc hidu chinh duge thuc hién
che nam 2005 va kiém dinh cho cac nidm 2009,
2010, 2011 nham xem xét tinh &n dinh cda bo
théng s& va gidm thiu sai s8 trong qua trinh két
néi 1-2D. Viéc hiéu chinh va kiém dinh tham 58 cho
mo hinh MIKE 21 d8i v&i muc nudc tai tram Sam

TAP CHI KHI TUONG THOY VAN

San va Hdn Dau bing sy thay ddi hé sé nham (M)
vung ngoai khai va viing ciia song ven bién tuong
\ng trén toan mién tinh. Qua diéu chinh vdi cac bd
théng 58 nham khac nhau, hé s6 nham viing clia
séng ven bién dugc lua chon ¢d thé cho gan tugng
duong véi nham fong séng (36-45) va nham viing
ngo3i khai do ¢é dd sdu I16n nén gia nam trong
khoing 46-60.

$6thing 09- 2014
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Hinh 3a, Qud trinh muc nuéc
thuc do va tinh todn tram Hon
Ddu thdang 1/2005

Hinh 3b, Qud trinh muc nudc
thuc do va tinh tedn tram Hén
Ddu thdng 3/2009

Hinh 3c, Qud trinh muc nudc
thite do va tinh todn tram Sdm
Son thdng 3/2009

Hinh 3d, Qud trinh mirfc nude
thu'c do va tink todn tram Hon
Déu théng 3/2010

Hink 3e, Qud trinh muc nudc
thise do va tinh todn tram Sam
San thdng 3/2010.

Hinh 3f, Qud trinh muc nuéc
thuc do va tinh todn tram Sam
Son thdng 1/2005

Béng 3. Két qud hiéu chinh va kiém dinh muc nuéc mé hinh 2D

Nam | Tram | Nash-Sutcliffe { Adinh(m) | Achan (m)
2 | HonD&u 0,89 0,31 0,22
& | sdmson 0,89 0,02 0,01
% [ HonDdu 0,87 0,08 0,21
R | sdm son 0,94 0,12 0,028
= | HonD3u 0,88 0,04 0,2
R | sam son 0,99 0,05 0,08
— [ HonDau 0,38 0,12 0,25
& [ sam Son 0,98 0,07 0,07

C6 thé thdy, két qud hiéu chinh va kiém dinh
muc nudc tai tram Hoén Dau qua cac nam dam bao
kha tot vdi chi s6 Nash nam trong khoing 0,87 -
0,90 trong khi d6 Sam San fudn dat Nash tir 0,89 -
0,99. Sai s6 léch chan va dinh con chua t6t ¢6 thé
do viéc kiém tra tién hanh tai tram khu vuc gan b&
la viing nudc ndng nén dé dan dén nhiing bién déi
bat thudng vé muc nudc. Tuy nhién, mé hinh vin
mé phéng dugc két qua tét vé pha dao déng tai c3
2 tram qua cic nam khac nhau.

Vi k&t qua hiéu chinh va kiém dinh qua trinh
triéu nhu trén, qué trinb truyén tai chit dugc tinh
toan mo phdéng bang méd dun Transport va tién
hanh diéu chinh théng s& khuéch tan D trén mién
tinh MT1 trong pham vi tir 0 — 1. Trong 46, diéu kién
bién mdn dugc tinh tai 2 vi tri nhu trong tinh to0an
thiy luc v&i gia tri madn dugc coi la 35 %o. Két qua

cho théy mé hinh MIKE 21 cé thé mé phong t6t qua
trinh thdly déng hic trong khu vuc bién Vinh Bic B
va viing ven bién Thanh Hda. Do d6, <& thé sit dung
dé tinh toan, dy bdo d6 man va muc nuéc tridu tai
cac bign phuc vy dy bio dé min cho viing cla
song.

¢. Dy bdo thif nghiém cho ndm 2012

Dua trén co s& bién dudila dudng qua trinh muc
nudc dién bién dé man duge du bao tir mé hinh
MIKE 21 véi hé théng bién trén |4 66 man dugc gén
bang 0 va luu lugng thyc do dugc cip nhat bat dau
i thdi diém dy bdo 7 gi¢ ngay 14/03/2012 dén thdi
diém két thiic dir bdo 12 7 gi&y ngay 22/03/2012. Vdi
thoi gian dy kién dugc gia thi€t ban dau i 24 gidy
két qud du bdo tir bd mé hinh va théng s6 trén cho
thay sy phithgp kha t8t gila muye nudc, &8 min du
bao va thyc do.
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Badng 4. So sdnh két qud du bdo va thuc do lic 7 gic tai vi tri cdc tram
N Smax thuc do Sma'x dy C!?énh lé.,c h tt'di
1T Song Tram e } bdo gian xuat hién
° (*fon) dinh (h)
1 Giang 0,26 0,4 1
2 Ma Ham Rong 1 2,4 0
3 Mguyét Vién 2,73 3,6 1,5
4 Lact,  LCuDA 0,84 1,1 4
5 i Van Ninh 2,72 3,3 2
Trudng - .
6 Hoang Ha 51 71 3
7 CiThén 0,67 c,7 ]
8 Len vén On 2,52 3,5 0
9 Pha Thim 52 6,6 1

bdao muc nudc trén cde
s0ng

......

Hinh 4(b}, Dudng qud
trinh mdn du bdo trén
song Lén

inh 4(c}, Budng qud
trinh mdn dy bdo trém
séng Ma

Hinh 4(d), Qud trinh
man du bde trén séng

Lach Truéng

Tit bang két qud du béao thd nghigm {bdng 4}
cho giai doan trén cho thdy cac con mén nhin
chung da bt dugc dinh ca vé thdi gian va gia tri
dinh. Tuy nhién tai vi tri tram Cu Da va Hoang Ha
trén sdng Lach Trudng, du bao thdi gian xudt hién
dinh man cé sai 58 |&n nhat so vai cac tram con lai,
day cling cac vi tri ma trong qua trinh hiéu chinh va
kiém dinh thudng mo hinh mé phéng chua dugc
6t Tai 3 tram clta séng trén hé théng séng Ma thai
gian [éch dinh clia dy bao va thuic do khong sai
khac nhau nhiéu, gid tri dinh man tai 3 tram cifa séng
déu khong cé su bién §ong manh so véi thuc do.

5. K&t luan

Nghién ctu da tién hanh hiéu chinh va kiém
nghiém md hinh triéu-man véi két qua kha t6t trén
hé théng séng Ma, déng thdi da tién hanh dy béo
thirnghiém cho mua kiét nam 2012 véi két gua kha
t8t. Qua dé, cb thé thay vé ¢d ban vdi cac bd thong
& duge Iya chon thi md hinh ¢6 thé mé phong, du
béo min cho he thong song Ma. TU d6, budc dau
6 thé sirdung bé ma hinh trén phuc vu cho dubéo
th nghiém xam nhdp man cho viing ha luu hé
théng sdng Ma. Béng thdi trong qua trinh du bdo
tht nghiém cén ti€p tue cip nhat tham s&, i liéu
dia hinh dé tling budc hoan thién md hinh cho du
bao tac nghiép.

Tai liéu tham khao |
1. Pham Quy Nhan, Bdo Trong T4, Lé Binh Ding vé cdc ddng nghfép {2012}, Bdo cdo téng két du dn “Xéy
dung co s& dix liéu tai nguyén nuéc tinh Thanh Héa”; Trung tdm quy hrogch va diéu tra tal nguyén nuéc, B tai

nguyén va moi triidng, tr156-192

2.Ld Thanh Hé (2004), Nghién ctiu khé néng du bédo xam nhdp viing déng béng séng Hong —séng Théi Binh

béing md hinh todn, Tap chiKTTV thdng 7 s6 523.
3. MIKE DHI (2007). User guide,
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Nghién ctru va trao doi

ThS. Hoang Van Pai, PGS. TS. Tran Hong Thai: Nghién clu
mé hinh thay déng luc 1-2 chiéu dé du bdo xam nhap man
ha luu sébng Ma

PGS.TS. L& Van Thang, ThS. Nguyén Binh Huy, ThS. Hoang
Ngoc Tudng Van: Duc két kinh nghiém va tri thiic ban dia
cla cong déng ngudi dan mién Trung Viét Nam trong viéc
phong, tranh mot s6 loai hinh thién tai

PGS.TS. Nguyén Thanh Son, PGS.TS. Tran Ngoc Anh, ThS.
Ding Dinh Kha, ThS. Nguyén Xuan Tién, CN. Lé Viét Thin:
Thit nghiém danh gia tac dong cla bién ddi khi hau dén
ngap lut khu vuc ha luu séng Lam

PGS.TS. Nguyén Dinh Tuan, NCS. Bao Van Tuy: Tac dong
cUa bién déi khi hau dén tinh An Giang va gii phap Ung
pho

ThS. Tran Phuong, TS. Nguyén Van Liém, KS. Ngé Sy Giai,
ThS. Nguyén Pang Mau, TS. Mai Van Khiém: Nghién ctiu
dé xuat phuong phéap danh gia tac dong cua bién déi khi
hau dén da dang sinh hoc & Viét Nam

TS. Luong Thu Hang: Danh gia tac dong clia bao va triéu
cudng dén sinh ké ctia nhém ngudi nghéo ving ven bién,
hai ddo Bac B

NCS. Luu Biic Diing, NCS. Hoang Van Dai, ThS. Nguyén
Khanh Linh: Banh gia tinh trang xam nhap man khu vuc
ha luu song M4, tinh Thanh Hoa

ThS. Tran Duy Hién, PGS.TS. Tran Hong Thai: Danh gia tac
déng cta bién déi khi hau dén nang sudt va thai gian sinh
trudng clia mot s6 cay tréng ndng nghiép 6 Da Nang

ThS. Nguyén Van Chuyén, PGS.TS. Vii Xuan Nghia, PGS.
TS. Nguyén Tung Linh, TS. Hoang Cao Sa: Lién quan gi(ia
vector truyén bénh sét xuat huyét Dengue, s6t rét vai bién
déi khi hau tai tinh Kién Giang

TS. Pao Ngoc Hung: Gido duc bién d8i khi hau cho hoc
sinh trung hoc & Déng bang séng Cliu Long théng qua
phuong phép tiép can da phuong tién

TS. Nguyén Kién Diing: Mot s6 dac trung bun cat luu vuc
song Pa

Tong két tinh hinh khi tuong thily vin

Tém tat tinh hinh khi tugng, khi tugng nong nghiép, thay
van thang 8 nam 2014 - Trung tam Du bao KTTV Trung
uong va Vién Khoa hoc Khi tugng Thiy vin va Bién déi
khi hau

Thong bao két qua quan trdc moi trudng khéng khi tai mot
s6 tinh, thanh pho thang 8 - 2014 - Trung tam Mang luéi
khi tugng thiy van va moi truéng
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DANH GIA TAC DPONG CUA BIEN DOI KHI HAU DEN NANG
SUAT VA THOI GIAN SINH TRUGNG CUA MOT SO CAY TRONG
NONG NGHIEP G PA NANG

ThS. Tran Duy Hién - Vuy Khoa hoc va Cong nghé, Bé Tai nguyén va Méi truding
PGS.TS. Tran Hong Thai - Trung tam Khi tugng Thay van qudc gia

ky thudt canh tdc, ndng sudt va chdt luong ndng sén... phu thudc nhidu vao diéu kién khi hiu,

Sdn xudt ndng nghigp chiu su chi phoi tryc tiép cda diéu kign khi hdu, hiéu qud clia cdc bién phdp

Nhiing thiét hai do yéu 16 khi hau thoi tiét, ddc biét trong boi canh bién doi khi hu (BOKH) hién
nay, da gdy ra d6i véi san xudt néng nghiép &Da Ndng 1a vdn dé thuc té, cdp thit cdn nghién ciu ddnh gid tdc
dong va d€ ra cdc bién phdp thich ting sao cho phi hop véi diéu kién cia dia phuong. C6 nhiéu phuong phdp
nghién cdu ddnh gid tdc dong cta BDKH dén cdc d6i tugng ndng nghiép cu thé (la, ngd, lac...) trong &6 c6
phuong phdp mé hinh mé phong. Mé hinh DSSAT dé va dang dugc dp dung réng rai trén thé gici va Viét Nam
vdi cdc nghién cau dng dung trong ddnh gid ndng sudt cdc cdy tréng. Bdc biét trong bdi cdnh BOKH, mé hinh
ndy <6 thé si dung trong viéc mé phdng ddnh gid tdc dong cla su thay doi diéu kién khi héu dén sinh trudng,
phdt trién va hink thanh ndng sudt mét s6 cdy tréng néng nghiép trong dé <6 cdy lia va cdy ngé. Kér qud
nghién ciiu cho thdy ndng sudit ltia vu heé - thu trung binh trong giai dogn tir 2020 d8n 2100 gidm khodng 4,9%
50 véi ndng sudt lia vu hé — thu ndm 2012, ngugc lgi trong vu déng - xudn téng khodng 3,1%. Ndng sudt ngd
tinh trung binh tir 2020 - 2100 giam khodng 0,6% so v&i néng sudt ngd ndm 2012,

1.Batvan dé

Ba Nang [a trung tam kinh t&, chinh tri clia mién
Trung. Mién Trung ndi chung va Ha Ning ndi riéng
6 diéu kién khi hau khic ngiét, dac biét BDKH da
tic dong khong nhd d@én tinh hinh san xuat ndéng
nghiép. Chinh vi vay, can phai nghién ctu danh gia
tic ddng clia BBKH d&&n nang sudt va thi gian sinh
trudng chia mot s6 cay trdng nong nghiép, qua do
dé ra céc giadi phap thich dng sao cho phii hop véi
dinh hudng phét trién nganh néng nghiép cta ba
Ndng. Hién nay, wrén Thé gidi, cd nhiéu phuong
phap nghién cdu danh gid tdc dong ciia BDKH dén
nang sudt va thoi gian sinh trudng cia mot doi
tugng ndng nghiép cu thé trong dé <6 phuong
phip mé hinh md phdng. Hiép hdi qudc té vé dp
dung cac heé thdng nong nghiép da két hop cic
phudng phap ludn v& hé thong néng nghiép, tai
nguyén thién nhiéntrén thé giGi d& nghién ctiu xay
dung md hinh hé thdng hd trg ra quyét dinh
chuyén giao k¥ thuit ndng nghiép (DSSAT). Ddy la
mot bd phan mém tich hgp téc dong cha thd
nhudng, ki€u hinh, kiéu gen cay tréng, thai tiét va

Ngudi doc phan bién: PGS. TS. Duong Van Kham

bign phap ky thudt canh tdc. Mé hinh nay da va
dang dugc ap dung réng rai tai nhidu qudc gia vdi
cac nghién ciu dng dung trong san xuat nong
nghiép.

Ana lglesias &a hiéu chinh va kiém nghiém mé
hinh CERES-Wheat va CERES-Maize trang mé hinh
DSSAT dé mb phéng va danh gia tac dong chia
BDKH dén nang sudt la mi va ngd tai Sevila, Tay
Ban Nha [4]. Nguyén Thi Hién Thuan [2] da s dung
md hinh DSSAT mé phdng ndng sudt ia cho mét
sd tinh Béng bing séng Cau Long theo cac Kich
ban bién d8i khi hdu dng vdi ndng &6 COz trong khi
quyén § muc 540ppm va 720ppm. K&t qua nghién
cuiu cho thiy ndng sudt lta d viing Béng bing séng
Clu Long ¢6 xu thé gidm xudng do BDKH, véi cac
muc 4 khac nhau va tly theo timng dia phuong,
ting thdi vy gieo trong. Ngd Tién Giang [1] &4
nghién ctuw dau thir nghiém mé hinh DSSAT danh
gia tac dgng cda BBKH dén ndng suét 1da & Vinh
Phic. Nghién ciu nay da sit dung kich ban BBKH
v6i cac miic tdng vé nhiét d6, mic thay dai lugng
mua va tdng ndng d4 khi CO; theo cac thap ky tir
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2020 - 2100.

Tuy nhién, cic nghién cau trén méi dé cap dén
mét d6i tugng ndng nahiép cu thé cho mét khu
vuc cy thé. Riéng ddi v6i nganh ndng nghiép cda
Da Néng ndi chung va mét s6 cay tréng néng
nghiép noi rigng dang dimg trudc nhiing thach
thiic, kho khin dic biét trong béi cdnh BBKH hién
nay. Viéc nghién ctiu danh gid tac ddng cha BDKH
dén nang sudt va thoi gian sinh trudng cla cay [a
va ngd khu vuc Pa Nang, dé ra cac giai phéap thich
{tng trong twang lai la van dé cap thiét can nghién
cliu.

2. Phuong phap nghién cu va sé lidu

M& hinh DSSAT cho phép dénh gia anh hudng
téng hop nhiéu nhém cac yéu 6 ¢b tae ddng dén
sinh trudng, phat trién va hinh thanh ndng suat cia
cay Itia va ngé, trong do cé tinh dén cac dac trung
dialy, dat dai, cay trong, ky thudt canh tac, diéu kién
khi hau, thai tiét va su BRKH (nhiét do, lugng mua,
b xa, ... Diéu kién khi hdu giai doan 2006 - 2012,
kich ban BBKH trung binh {B2) giai doan 2020 -
2100 tai tram Da Nang, vat hau (gidng la HT1 [5],
giéng ngd LVN25 [6]) va tinh hinh sdn xuat néng
nghiép, dat trong khu vuc nghién cths duge thu
thap va x{r ¥ € thyc hién tham s8 hod, mé phéng
danh gia tadc dong ctia BEKH dén nang sudt va thoi
gian sinh truéng cla iba va ngd tai Ha Ndng.

Céc hé s0 gen cla cay trong (giGng lGa HT1,
giéng ngd LVYN25} duge méd phdng hidu chinh, kiém
nghiém cho kh u__m_}c nghién e trudge khi tién hanh

mé phong dy bao cho thdi ky tuong lai. Trén quan
diém gi thi&t gidng ngd, lla trong tucng lai khéng
thay ddi, cdc bién phap ky thuat khong dugce cai
tién,... Nghién clfu ndy sif dung md hinh DSSAT @&
mod phdng va danh gid tac dong chia BOKH dén
néng sudt va thdi gian sinh trudng cda ngd vy he ~
thu, lia vy d6ng - xuadn va lga vy hé - thu & Ba
N&ng. Nang sudt ngd, a thuc té cla dia phuong
nam 2012 d& so sénh mic thay déi ndng suat ngo,
I{ia trong tuong lai.

3. K&t qua va thao ludn

a. Hiéu chinh va kiém nghiém

1) Hiéu chinh va kiém nghiém giéng JGa HT1

Tién hanh hiéu chinh mé hinh véilan lugt cac 1
hop hé st gen cla gong lia HT1 trong vu dong -
xuan, bai bao lita chon duge bé tham s6 cho két
qua mod phong 16t, vdi hé s6 tuang quan khi cao (R
= 0,78} v&i thai gian sinh trudng trong giai doan
hién tai dao dgng trong khoang 105 - 116 ngay. BJ

~ tham s6 nay dugc lua chon dé& tién hanh kiém

nghigém doc 13p trong vy hé - thu cling vdi gidng
I¢a HT1 va bién phap ky thudt canh tac nhu trong
vu d6ng — xudn. K&t qud kiém nghiém cho théy,
quan hé gilfa nang suat mé phong v&i nang suat
lGa thuc té khéa cao (R= 0,75), thei gian sinh trudng
dao dong trong khodng 102 — 114 ngay. Nhu vay
bd tham s6 nay hoan toan da digu kién tin cy dé
tién hanh m6 phang ndng suat lda trong tucng lai
cho khu viie nghién cliu, K&t qua hidu chinh va kigm
nghiém mé hinh dugc trinh bay tai hinh 1, 2.
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Hinh 1. Quan hé gitra nédng suét mé phéng va ning sudit quan tréc giéng liia HT1 vu déng - xuén

tai Da Néng
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Hinh 2. Quan hé giita ndng sudit mé phéng va nang sudt quan trdc giong lia HT1 vu he - thu tai Da

Néng

2) Hiéu chinh va kiém nghiém giéng ngd LVN25

P& higu chinh va kiém nghiém dé lya chon bd
tham 58 md hinh phi hgp cho mé phéng néng suét
giong ngd LVN25 trong tuong lai cho Da Nang, bai
bdo a3 ya chon duge bé tham s5 cho két qua md
phong 10t véi hé sd tueng quan R = 0,82 va thdi
gian sinh trudng trong giai doan hién tai dao dong
trong khodng 108 - 118 ngay. B tham s& nay dugc

fira chon dé kiém dinh trong vy ngé hé — thu ndm
2012 tai Da Nang, két qua kiém nghiém cho thay
mic d chénh fénh gifia ndng sudt md phong véi
nang thuc té la 560 ka/ha tuong duang 9,7%. Vay
muc do sai khac gitta mé phéng va gquan tric thue
té& ndm trong khodng sai s§ cho phép cha thi
nghiém déng rudng {10%). K&t qud hiéu chinh
dugc trinh bay & hinh 3.
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Hinh 3. Quan hé gita néing sudit mé phong va ndng sudt quan tric gidng ngé LYN25 vy hé - thu tai

Pa Ndng

b. Bdnh gid tdc déng ciiag BOKH

2) Tac dong déi véGi cay lia

B& tham s6 mé hinh @3 hiéu chinh va kiém
nghiém, cung vdi kich ban BEKH B2 tai tram Pa
Nang dugce st dung dé mé phong ning sudt lda
trong tueng lai. K&t qué md phéng dugc titnh bay
& bang 1,2 va hinh 4, '

Nang suat [da vy déng ~ xuan trong tuong lai &
Da Nang 6 xu hudng gidm dan so voi nang suat

fda vy dong - xudn cla Ba Ning ndm 2012
(62,0ta/ha), T thap kj 2020 dén thap ky 2080, ning
suat la c6 gidmnhung so véi ndng sudt lda nim
2012 thi van cao hon khoang tir 0,6% - 9,0%, tl gitra
thap ky 2090 dén 2100 n3m suat ida gidm va thip
hon so véi ndm 2012 khoang tif 0,3% - 2,9%, trung
binh tif 2020 — 2100 thi ndng suit IGa déng - xuan
tdng khoang 3,1% so vdi ndng sudt iGa nam 2012,
Ngugc lai néng sudt Ida vu hé - thu trung binh
tir 2020 - 2100, gidm so véi nang sudt lGa vu hé -
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thu ndm 2012 (56,86ta/ha) khodng 4,9%. Tl thép ky
2020 - 2040, nang suat lda ¢é xu hudng giam
nhung so vdi sudt lda ndm 2012 thi van cao hon

khodng 7,9% - 20,5%, tif thap ky 2050 - 2100 néng
suat Ita giam va thdp hon so v&i nang suat [ia nam
2012 khoang tir 2,09% - 20,7%.
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Hinh 4. Mifc thay d6i néing sudt hia vu déng - xudn va vu hé - thu trong tuong lai so véindng sudt

Itia thue t& ndm 2012 cia Da Nédng

BEKH khéng nhiing anh hudng dén ndng suat
IGia ma cdn anh hudng dén thai gian sinh trudng
ctia cdy Ia. Két qud mé phang cho thay, vai giéng
{Ua HT1 ¢6 thai gian sinh trudng ti 113 - 118 ngay
trong vu déng — xuan va t 116 ~ 122 ngay trong

vt hé —thu & théi diém hién tai. Do anh huéng clia
BDOKH nén thdi gian sinh trudng clia gidng lta nay
¢6 thé bi rit ngén khoang 8 ngay trong vu dong -
Xuan va 14 ngay trong vy hé - thu vao ndm 2160.

Bang 1. Két qué md phéng ndng sudt ltia vy déng - xudn & khu vi nghién ciu trong tuong lai 6 Ba

Néang
Thipky | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Nangsuat | . | oo | 658 | 642 | 637 | 628 | 624 | 618 | 602
{ta/ha)
Thoi gian
sinhtrudng | 119 | 118 16 114 112 112 170 | 110 | 108
(ngayl
Bdng 2. Két qua mé phéng nédng sudt lia vu hé - thu & khu vi'c nghién citu trong tuong lai & Da
Nang
Thapky | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Nangsuat | .00 | 6402 | 61,36 | 5575 | 52,05 | 48,59 | 4613 | 451 | 4417
(ta/ha)
Théi gian
sinhtrudng | 116 | 115 113 111 109 107 107 105 105
{ngay)

2) Tac ddng ddi véi cdy ngd

S& dung b tham s6 mé hinh d& hiéu chinh va
kiém nghiém, cling vdi kich ban BEKH B2 tai tram
Pa Nang 48 m6 phdng nang sudt ngd trong tuong

TAP CHI KHI TUONG THEY VAN

lai. K&t qua md phong dugc trinh bay & bang 3 va
hinh 5 cho thay: ndng sudt ngd trong tuong lai &Ba
N&ng cé xu hudng gidm dan so voi ndng sudt ngd
trung binh clia Da Nang nam 2012 (57,55 ta/ha). Tir

St thang 09 -2012



thap ky 2020 dén giGa thap ky 2050 méc du nang
sudt cé giam nhuing so vdi nang sudt ngd nam 2012
thi vin cao hon khodng tif 1,7 - 8,8%, tU gilta thap
ky 2050 dén 2100 ndng sudt ngd giam va thip hon
50 v8i ndm 2012 khoang tir 2,9 - 6,4%, tinh trung
binh tir 2020 ~ 2100 thi ndng suat ngd gidm khoang
0,6% so v6i nang suat ngd nam 2012, BOKH khong
nhitng dnh huBng dén ning sudt ngd ma con anh

NGHIENCOU&TRAODGI

huﬁn% dén thdi gian sinh trudng cla cay ngd. Két
quéa mo phdng cho thdy, véi gidng ngd LYN25 ¢6
thdi gian sinh trudng trung binh (110-122 ngay) &
thdfi diém hién tai nhung trong tuong lai do inh
hudng cta BDKH nén thdi gian sinh trudng cia
gitng ngd nay <& thé bi rat ngan con khodng 100
ngay vao nédm 2100,

250
200
150
100

5.0 %“‘*‘X
0.0

-10.0

T# 15 % thay dél

2010
-230

5.0 |2000 2030 2040 zﬂsmmﬁ%ﬂﬂ
150 Thapky

—NgsHe- Thu

Bdng 3. Két qud md phéng nang sudt ngé & khu vu nghién ciiu trong tuong lai

2020 | 2030 | 2040

Thap ky

2030

2060 | 2070 | 2080 | 2090 | 2100

Ning suit
y 61,29 ¥
(tatha) 62,61 60,38

58,51

5586 | 5447 54,1 53,88 53,2

Thai gian

(ngay)

sinh trudng 106 105 105 105

102 102 101 1m 100

3. Két ludn

BPKH anh hudng dén nidng sudt va thai gian
sinh truéng cla moét s6 cdy tréng ndng nghiép
trong d6 6 |Ua va ngd trong tuong lai & Da Ning.
Nang sudt Ia vu dong — xuan tinh trung binh tir
thap ky 2020 - 2100 sé tang khoang 3,1% so vdi
nam 2012, ngugc lai ndng sudt [ua vu hé - thu tinh
trung binh tl thap ky 2020 - 2100 s& gidm khodng
4,9% so vai nam 2012, Trung binh giai doan 2020 -

2100 thi ndng suat ngd gidm khodng 0,6% so véi
nang sudt ngd nam 2012,

Thdi gian sinh trudng cla gidng Ita MT1 b thé
bi rit ngan khodng 7 ngay trong vu ddng —xuén va
14 ngay trong vy hé - thu vao ndm 2100. Trung
binh théi gian sinh truéng cla gidng lda HT1 bj rit
ngén khodng 8 ngay. Thai gian sinh trudng cha
giéng ngd LVN25 6 thé bi rit ngdn khodng 16
ngay vao nim 2100,

TAI LIEU THAM KHAO
1. Ngé Tién Giang & nkk (2010), Thr nghiém dp dung mé hinh DSSAT mé phong niing sudt ita - Tuyén tap

bdo cdo hoi thdo khoa hoc Idn tha Xilt.

2. Nguyén Thi Hién Thudn, Nguyén Thi Phuong (2008), K&t qud nghién ciu buéc ddu vé anh huding cia bién
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Khoa hoc Khi tugng Thuy van va Méi trudng ndm 2004, _

3. Nguyén Quy Vinh & nkk (2011). Nghién cdu ing dung mé hinh DSSAT ddnh gid didu kién khi tuong néng
nghiép trén co s& théng tin du bdo khi hdu. D€ tdi cdp «o 58, Vien Khoa hoc Khi tugng Thiy vén va Mo truding.

4. Ana Iglesias. Use of DSSAT models for climate change impact assessment: Calibration and validation of
CERES- wheat and CERES Maize in Spain. Universidas Politecnica de Madrid Contribution to: CGE Hands —on-
Training workshop on V & A Assessment of the Asia and the Pacific Region Jakarta, 20-22Mark 2006-03-21.
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ngay.htmi.
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TONG BIEN TAP: TS. Nguyén Kién Diing
PHO TONG BIEN TAP: TS. Nguyén Dai Khanh

UY VIEN HOQI BONG BIEN TAP
1. GS TSKH. Nguyén B Ngr - 10. GS.TS. Phan Vén Tan
2 GSTS. Tran Thye 11, PGS.TS. Duong Van Khdm
3. PGS.TS. NguyBnVan Thang 12, PGS.TS. Duuny Hbug Sor
4. PGS.TS. Trén Hong Thai 13, TS. Bai Minh Tang
5 PGS TS La Thanh Ha 14, TS, Hoaing e Cudmg
6.PGS TS, Hoang Ngoc Quang 15, TS, Biaing Thanh Mai
7.PGSTS NoguyBn\iétLanh 16 TS Ngd Bdc Thanh
8.PGSTS. Vi Thanh Ca 17. TS. Nguy@n Van Hal
9 PGS.TS. NguyBn Ky Phiing  18. KS. Trdn Van Sap

Thar ki toa soan
TS. Trin Quang Tién
Tri sir va phét hinh
CN. Pham Ngoc Ha
: p,l:ép xufit bin
) ‘Thong tin
19/01/2010

$6 639 * Thang 3 nam 2014
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Nehién ciru va trao do

Théng diép ngay Khi tugng Thé gigi 23/3/2014

L& Ngoc Quyén: Tudi tré Khi tuang Thiy van hay cing
hanh déng

Nguyén Xudn Hién, Trén Thuc, VG Khic Quyét,
Khuong Van Hai, Nguyén Thi Thanh: Xu thé thay déi
cila nhiét 46 mat nudc bién khu vye bién Viét Nam
Trén Duy Hién, Trin Hong Théi, Nguyén Bang Maw:
Piénh gi4 biéu hién cia bién d4i khi hau o Ba nang
Nguyén Van Thing, Mai Van Khiém, Wataru
Takeuchi, Van Ngoc An: Nghién cuu dé xuat he théng
giam sat han han thai gian thuec gViet Nam

Mai Van Khiém, Ta Hdu Chinh, Nguyén Thi Diém
Huong: Thit nghiém du bao han han tai Viet Nam bdng
san phdm dif bao cGa mot s6 mé hinh toan cau
Huynh Thi Lan Huong, Tran Phuong, B4 Tién Anh,
Pao Minh Trang: Binh gia hiéu qua cac hoat dang
thich Ung vai bién ddi khi hiu théng qua b chi sa
Tran Thuc, Nguyén Xuin Hién, Pham Van Tién: Tinh
todn nguy cd gay ngap boi nudc bién dang do siéu bao
Nguyén Vin Thing, Ngé Tién Giang, Nguyén Dang
Mau, Tran Minh Tuy&n: Nghién ctiu s dung chi 58
han PALMER dé nhan dinh dién bién han vung déng
bing BAc B&

Vo Ngoc Dang, Huynh Thi Lan Huang, ThS. Chu Thi
Thanh Huong: Banh gia tac ddng cda bign ddi khi hau
dén nhu cdu nudc cho canh tac IGa trén dia ban tinh
Quang Ngai

Nguyén Van Thing, Mai Van Khiém, Nguyén Ding
Mau, Truang Buc Tri: Nghién clu xac dinh chi tiéu han
han cho viing Nam Trung Ba

Nguyén Van Thdng, Mai Van Khiém, La Thi Tuyét,
Truong Buc Tri: Dién bién cic dac trung han han khu
vifc Bac Trung Bo thél ky 1961 - 2010
Tong két tinh hinh khi trgng thiy vin

Tém tdt tinh hinh khi tugng, khi tugng ndng nghiép va
thiy van thang 2 nadm 2014 Trung tdm Dy bio KTTV
Trung uong va Vién Khoa hoc Khi tugng Thuy van
va Mai trudng

Théng bdo két qud quan trdc moi trubng khéng khi tal
mot 6 tinh, thanh phé thang 2 - 2014 (Trung tam

Mang luéi Khi tugng Thiy vin va Mbi trugng)
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PANH GIA BIEU HIEN CUA BIEN BOI KHI HAU O PA NANG

Tran Duy HISN - Yy Khoa hoe Cenag neghid, Bé Tal nguyén @a Mol tiudng
Tran Hong Thal - Tring then Ehi tuiyng Thin in Qudic gia
Mguyrat Bring ML - YIdn ¥hoa bipe ki cgmg Thiee wdnowi WAl g

trifc desgc odp nhat d8n ader 2076, KEL qud phdre toh cho thal, ahi@l 55 g Btk fhdrg Tod o

Bc‘u‘ bda trink By k8t qud ddnk old Blén F8) kb By frba khe v 22 1Ang thdng qua 56 béu quan

thé tang, rhid i brurkg hinh (g 7 o thd gic wi mhigrdi ereig Bk odm cdxrmd dingnbe.
it g 1T o turvdt 341, 58 ngdy méng nong, sil nogdy edg ndng gav gdt o xu th guders, NEEr i i shidp tuyer
7 ot xu thé edaq keo 1he &5 fi 58 rady of lanh ¢ imee=20PC) v v mady rde i (lm= 15007 o6 ke the gidm.
L tittr AT e khd, el v ve Loy rvlie A O cdoe hindng tang, wif mde dng vie mirg no rhant.
P o v eacne e, Sk gl et M wit S5 Ry arled REE M T0En kN v D Mg tong o xu thE éimg rhe

T Ehca: Bign J87 khf hdcd, cofe doan ki i
1, M A8u

S nong todn cal A& duac minh chitng nd Tang
thang gua s& lidu gquan trdc <a nhigt 49, uigng
LA, e nude Bdn, ciing nbl qud trick tan bang.
£8c quan tric cho tidy, nhldt 43 t8ng mén quy mé
toan cau va tang nhléu homn & cie v o ous bic.
Trong 100 nam qui (1906 - 2045), nhigt &% trung
Hink toan cdu da wng khoding 0745, B6C df ting
ciia nhigt 86 trong 50 nir ofn Ay odn gip AN =0
3 541 mam eruidte Jdo, LUrag malda tang l2nd o gl
palfa bee v b 30°E va gidm de & <3< VA0 nhlet i
ke tif giida nhing nam 1970. J lthu vire ahlét o,
rnuz gidm di & Mam b i Ty Phlwii trl 58 xu the 1
7.5% rha oA thii ky 1901-2C05. & 341 1 O trung
Lyl i 7 8 cac, lieng mua bang [ bkt & mlén
[rung S&c Wi Bhng 3ac My, Bde Ao, Bac A va Trung
A Fin sf nua len tang |&n trén nhidu koo v, kE
3 nhiling il lugng mua oo au khd gidom di (P,
200 (6l

£ YI&t Mam, wu thi bicn 3di oia nhiet dé i
irgng mua 15 Et hhie nhiau trén cacvong trong 50
ndm qua. Mhidt 3G rung blnh ndm téng khodng
4,57 trén pham vl cd nude v& ong mua o =y
[\ éirg gldm & ndia phan phia bac, fng & phla nam
[4wiby thed B Tai nguyan wi w8 ruisng, PH2 L

013 Naneg |3 tliank pad thude wing Trung Treng
Ef, 13 trung tam kinh 15, vwin hod, gido duc, khea
hioc va cdng nghé 1dn <lia khu e mién Trang - Tay
Noguyén. &y cing 3 nol chju ndo anh huiing coa
hidn tuong cuc doan nhnd béo, dp thap nkldt ddi, 10

I, ham ham, |Gc 68, .. Mak 2003, con bio Mari da
b e tid€p wao thaoh phi 33 ody 82 hai nigng nd;
ting =& nha din bj sap [5 352 nhi; t8ng thigt hai
- hai uAc tinh 82866 1 ddnn; dot [0 glita thing
1t 43 qav thigt hai 150 19 dong, Mham cung <&p
“hitng tin cho vize hiogoh dinl cae glas ahig tng
and wdi tac §8ng cis bBidn d@1 kbl ko, chidng tdi
4 t1€n hanh nghign ciu ' Bénh glé by PlEn s
pigin daf khi ndu oba Nang' Mghidn oo tiptrung
A4nh gia xu the, didgn bidn dicw ke kKRl hdu vl cas
cu coan [ién guan 48 udmyg maka B &L S5t
kit 1961 - 2010,

2. 54 ligw v phueng phap nghidn oy

Teang nghlén oo nay, 50 igu trung binh thang
i nhig b b va [ugng rouR vhi i 196 -2010 Gy
sl dung. Bigrg vl sé [iéy q;.lan wac ngay Jai v
lodng rua, nhddt $G 1 can wi i thap duoc thu
thap trong Ldd Ky 1976-201 10,

it ¢t wA wu the bign odi cia cae ydu 18 khi
b, e thue hien thang qua hai dac brung Lhéng
kit Ta: P [&ch eigu chudn [5) v Bidn sudL (e

J
.s=[li{;__—EfJ3; i §. - Sei00m,
1255 x
—ac da bign d4i theo thai gian duwge xac Fnh
thaa phudng phap phin tich xu thi, fheo phocéng
phap nay, méi guan hé gitia ¥3u 1 x wa Ll gkan ©
¢iice ¥ac dinh dus dang phuong trink wupdn thnk:

%= b byl

ﬁ_ (4P OHT kit TG THIT Wik
VIR iy 05 - 20
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Vi b wi B JFutge uid tinhe Lheeo phuorg phap
bink phang thi thidu;

3t - it -

=
Y-

b,=x—F?

Cac dac trung thw g 10 phuong ik bao
yanm:
+ Téic o %0 tha: bn,
+ GAC ¥u th: by,
I Muc tang hay giam trong thoi 5 nghlén o,
Cr= b
+ HE sB iy quan {fa).

3ix -
rhl -
1
[E - —E;ﬁ]
1l 11
Brodki widi litgng vaL'a, @ Fanh gld moe 33 v s
thé bién dii, chiing tél st dyag chiudi od dang:

L

TR (%)= Eﬂ.im
it

¢ day Ri & cng moa Cro o aam thall; B R
siging mua trurg binh cia thil ki nghign cifu.

IrEn oo s i chi =4 cuc doan khi hiu do TS
chati; Khi tuigrg T gidl (WMD) céng B4& ndm 2014
trong tar i@y “Hudng din phan lich cuc dean Lrong
niBn i kb hau nhdm cung cip g tin phge g
Lthich dng” (WO, 2070, bai bao Iua chan mdt 50
chl 55 ¢x e duan kkihau bao gdme

+ Mhigt o 28 cao tuyin di (T,

-1 Mhigt do e thap tfunest i (Thnk

+ 5 ngdy ndng neng: La ngay cé nhigt 38 tdi
can (T« 1dn hon 15

+ 53 ngay ndna néng gay gt La ngdy of nhid

44 t&i cao (Tx) lon han 37082

4 34 ngay lanh: Buoc xac dinh béng ngay o
ninidl & 18l thap (Tred nbed hon 2000

+ 58 ngay ret g3 e Bunc ki dinh Bang ngiy o
nniét dé 16i thap (T nha han 1577

| %6 ngay mua [dn: Buge sac dink bang s6 ngay
£ B [0 ook [am beare S0 rrumsongy;

+ 5& ngay miufa 8t < Buigc #8c djnh bing s
ngay o bdng Iuang na [ on 10 pnyingey.

3, K&t qud v thao luan

. Bidn doF nhiét 45

Mie 46 bién d&i bang ném cia nhlér 58 Yoo
thineg 1 chann ddc treng cha moa dong) codi |80
tlE4 chudn (3] 4 1,1% thang 7 itharg d3c trung cho
rrces e 13 9,55 wd chiwng chaeca ndrr lo 0,3% Bign
suat oia nhigt ety (5 fuong dnncho cae thang 1,7
va ca nam lan st 13 5,1%, 1, 7% w3 1,3%, Miwredy, &
K1 Mfry, maic G& Ben o0 cia nhist dd, xé ol 1] 56
Tuyet 8l hay bisn swdt, tuong ddi 10n trong mia
Jang, nhé hon trong moa hévi 3 nam thi moc dé
bién ki 4 khéstg nhidu (Hink 1].

Male di béEn ddi thea thap kg ala nhide ¢ trurg
hink: Mhigt 46 rung binh thang 1 twong 2 thap kf
196" -1970 v 1971 1930 13 21,4%C, gidm chuat it
zrong thip ki & theo, Sang dén thap ki 1999-
2000, nhigt A targ nhanh 120 21.8°C va dén thap
by 2001 = 201013 21,79 Wb i trung Bink thang
7 L3l B4 Ming vao thap o 19671-1900 [& 249,5°C,
gildrn diife dén thap ky 1931-1090 1a 25,00 ity |4
thdi ko ol Tth thdng 7 thip nhdt). Sau da nhigt da
a1 tidp tye tEng din 140 trong 2 hap ky tiép thea,
dat 293 trong thip ki 20001 20100 Nhidt da
trung binh nam tinh ¢he thip K 1961-1970 (4
26,09, yidrn xudng thap nhit i3 25,70 wio thap ki
13H1-FURL), AU dd |ai Eng 1&n 26,00 trong thap kir
2001 - 2010,

1
:
4L
- T -
I i N
=

i T R R RT TN

W mala JEETiE

L Jl

LR R
i

L+ B Lt B - N LTI A TR L O - TR E

Ah 1. DS Mok Yde chudh (5 vq bidn sudl (5r)
ekt inhlét 38 thed ki 194 1-20 10 tof tram £& Nang

Hirth 2. B truvng mhict &5 trung binh néam cbec
thgp ky ol trgm B NAng

A CHEHHI TN THIY VAN

Sathaog 3 - 2074
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Tl wu thé cia nhiat 35 ducc thé hign thang
quia <14 oia hé 50 tueng quan r gida nhigt 44 (%]
v then gian [t) hedc dau cda hé 54 b wd tie fd <
thé coa nhigt di Jucc thé hign théng qua db 1an
hé 56 b clia pheeng trinh =u thé. ¥ the 4380 bidn
chisdn sai nhisk dé trarg benh thang 1, thang 7 va
trung Binh nam trone giai doan 1 B&7-2012. Trong
S0 ndm qua, nhiagt do trung bink tharo 1 tai Ba
Hing cg xu thé ting dén, v&i mic ting khoang

339

0,110 than ky. Mguoc lai, nhigt 46 wung Eink
thang 7 131 ca wu the gidm, nhung mdc giam khing
nhigu, chi whoang 0,05 thap ky. Nhigt di trung
bink ndm co mdc targ khoang 0.0 *Cithap ky. Nhu
vy oo the thay, sowdi ca nudc ndi chung va kha vue
KWamTrunc ES nei riang thi nhigt d3 tranig bink: &
£a Mang trong 50 ndm qua o mic tang thip hen,
tham chi nhigx d5 ung binh treng cthang 7 lai cb
xu hudng giam [Hinh 3.

] Turg!

1 ]‘I

N“\ \*a ﬂ/v % “‘ﬂ 5['

yanbke. | 27

atkd

a Tirg 1A

o
£
=

g

|«
I

ki PR

Mhigt dd tdi cao tuyét 380 (Tex) of xu thé gidm
trong nhing nam gua, val t8c G5 gidm khodng
0,25°Csthap b JHinh 4). Cling wdi xur tha gidm ca
nhiét o tdi cao tuyet 34, 55 ngay Nang ndng va 50
ngay ndng n&ng gay gat clng oo xu thE giam.
Trong dd, &3 ngay nang noRg co xu Ehé giam

Hinh 3. Xu the dign bién chudn
sai nhist 33 dvung binh thang 1,
thdang 7 vt REM cua trgm B
Neing

khodng 083 nghw'thidp ki vl 8 ngéy ndny ndng
ody 94t glam khedng ad ngiythap KR kb vy,
58 Py harvd redng gEm nhanh hon 53 nody rng
kong gay gt MRIn chung, s8 ngay ndng ndng v
501 nigany ndng fidng gay gt diEu oo hE glam, o
nhi&n m e dd glaen a khd nhd (Hink 4.

THPCHICHETUTNG THIF W8

Hinh 4. Xu thé bién a8 nblt dd 461 cao
toydi difi (Txul, 56 mgdy nang ming
(Tx==250C) wir ¢ ngdy néng ndng gay
ot (X >=375C)

5o thima 03 - 2014
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Mhidt dd tdi thip tuvet 3 od i thi ting trang
nhng nam goa tren khu v Bla Mang, wai 16 dia
tang khodng 0,3'Crhhdp ke Clng v&i zu thé tang
cira nhigt 40 tl thap, 8 naiy co nhigt da lanh
(Ten=M0MC] wh 58 ngdy rét dam (Tme=15%) cOng cd
U thE gldm trong nbdng ndm qua trdn kb e B
Mang, Trong 84, =4 ngéy lanh gidm khadng 2
raysLhap ky wi so ngay rét 43 gham khodng 046
rginy/thdp by Hinh ).

24 ngay lanh daa déng trang khodng ti 50 dén
&0 ngay mii namn, cao nhEk B nam 1991 ca 98 nly
& thip nhdt I3 n¥m 1973 va 1598 cé 29 ngdy, B
Mang [t B Anb hddrg o0a khang khi lanh, nén
nody <& nhidtl 83 637 thap tuyét ddi nhd hon 15%
irét dfarmit Ly bireh mai ndm ol of khodneg 1 4€n
2 gy {43% 52 nam khing of agiy abo o
Tm=15'C|, cac nhat Ia ndm 2004 o B agdy, ndm
2006 va 1991 o6 & ngdy {Bang 1)

Bring 1. 56 ngay ed nhiél 46 Ta=35'C, Txe37°C, Tm=20°C, Tm< [ 5°C i tram Dé Wdng trong gial

fogn 1876-2010

[ Ham TaeA5"C TE?, | Tmsawt |  Tms15%
kS A7 1m BS ! -if
1077 3 i . ' B !
1978 35 T 6 : 2 :
1979 A3 12 | T i D
L 3B & fid 0 |
£ 7] 8 1. & 1 '
1242 =5 7 _ af B
R 5g 31 8k 2
ETE 3 5 5 3
ERRET) 48 0 I o ]
__ 1%as 37 7 ™ 4
1347 53 7 | T [
1348 E7 35 - 55 i
155 P a3 T a
| 1840 53 N 5 a
B 151t 34 2 TH i
1#2 33 id B! 3
1%3 55 i T T3 4
14 43 : 11 45 z
THIE : 47 , 12 5 1
L 44 ! m T z
| e ; 43 B 54 1
_____ ELLT 64 31 i 19 0
14990 35 5 ! 53 5
_. 3 4 : 54 D
T az B i 50 1 '
[ Mol 4B 1d ] 48 [
| 203 AE B ] : o
M EX 5 ) i 3 ]
[ 2005 52 3 L] it
[ o a1 13 3 [
i a5 5 39 3
2008 il 10 &2 i
[ am a3 7 G 1
20t £5 I3 % &

b. Bién dii lugng musa

Wit di nidn 34| bty nam coa ivdng mua: 26
1Ech t18u chufn cla lugng muawda mia kh (thing
1 711649 rmitn, mila mua tharc 7-151A5165
am va lugng mua ném 13 540,71 fm, Biér, sudt

hegng miLfa trofng cac mda va ndm togng ong la
3530, I04% vh 24, 7% Linurwedy, 86 Fachtléu chudn
c0a Wfging raa tuoing ddi bé trong mda kb, tumng
4G 6N lreng mia mua. Mguac lai, bign suét clla
ILfAneg rrfa bR et mica Lai nho hen so vl mia
kha [Hind &1,
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Hinh & D3 lgch piéo chudp [S) vd bIER sudt (5] Hinh 7. Bdc trdg nhigt 46 trung bink ndin ofc
e pRASE A3 tha kp 1961-2000tal tram DaNng  thap kp tal tram £4 Néng

Wi &é blén 4481 theo thap ky o [tong mua 2200 mm (Hink 7],

nim: Lugmg Trufa trung Binh nam trong thip ki %0 the wa toc dfwu dhe coa lugng rautas Trong 549
1981 - 1990 ka 19676 i, thiip nhét s vl Bie s o g mus os kha, mia mua v Teeng
hép k§ treng gial doan 1961 - 2010 <0 nhit 3 g nam @0 o . fudng Fng, voi mus g v
1h§p ki 19542000, w3i lagine enufa 1rEn 2400 M.y riva ohanh bon sowd mnfia khoovie mia kb
Trong 2 thap ky 1961 - 1970 v 1941 — 1980 0O e réng nay khodng 2,8% nrd thap k§, mia mua
luzing mia xdp xi nhay, Ledn 2000mm v& dén thap B 5% ndithap ky v wigng i ham tHng khodng
o AL - 20003 lugng rvfa trepg blnh nam Satrén 4,68% cha mdi thap kv Hinh B,

.I_ M3 B . y-neT 1 l NiREa 5-|:-m-|:a=: :
|, i =
;| UMY
= i‘ﬂl ik |
3 21 :
| - . |l. -0 |
N Biarin y=02ER- 117 '::
1 - o :
v Hinkr 8. Xu thi¥ bk 851 cia furgng
: miei raiia Rhd, mde mve vér lugesg
g mug ram iram Ba Ndng

Ciing wal %u thé tano ca Jugng mua trong 94 ting cla sf hgdy rua 19n vaa khodng 1
nhdirg n4m qua tién khu vue £& Mang, T bigtla  ngaythdp ki v tic o thng ooa £6 ngay mua rat
khofAng hal thip ki gan day, 56 nydy muca 1N v 10n vae khoang 05 node thap ki iHinh 23,

Frolta rE [ cng o6 wu the ting nbhe, Trong 06, 1l
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Finh 3, Xu the dién bidn chundiz 5ol oo 56 ngay o6 ueeg tue RS0 mm (i) wi Rz 100 mm (phii)

taf trgm Ba Ndng

&, S ugn

irén khu wuic B3 Ning, nhigt dd trung binh
thing 1 cé xu thé Lang dan, nhidt o coung binh
tharg 7 od xu the giam, nhigt dé trung Binh ndm ca
il the thng nhe, CAc oy daan [itn auan J&n wiu
nhigt 43 xu thé giam niw nhiét g tdi cao tuwst doi,
&3 mipay ndnag nding vl =8 ngay ndng nong gay oL
Mhiét &g t31thap lai o xu th2 ting rd rét, w3 tdc db
KItod ng 0,37 ks K9, Clng il s thl bide. 91 dd

£0a nhldl dé-tGi thdp, 58 ngay o nhigt 44 dud|
nguatg 2000 w3 154 cOng o xu the gidir,

Lusring mua moa xha, mba mua va luong mus
nim & Ba MeEng déu od xu hudng ting, wal mue
targ vio moax mua nhanh hen so v moa kha vaa
rda kb, mdc tang nay kicdng 2,8%: fhap ky, moa
it la 3% Ach3p by vé ligng mua ndm thing khodng
4,85 Sthip ki 58 oy moa 10n v sd ngdy mua rit

Iery tr@n khw wuc 8138 Méng cing oo th& ting nhe,

L& eder o G40 bedor hadr Hdaly nhdz s e gidp L0 32 08 cip Mhé nuds “Nokign ain sdy dung Anas
Kt A0 1l L B B I VRS0 N thoce Shosrg (rints EHCN-GERRAT (-15,
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Trong s6 nay
Nghién ctru va trao ddi

Bao Thanh, Vii Thi Huong: Danh gia tén thuong tai
nguyén nudc ngot luu vyc song Bé
Tran Tudn Hoang, Nguyén Ky Phung: Phan tich dac
diém khi tugng-thay-hai van va méi trudng phuc vu
quy hoach xa Thanh An, huyén Can Gid nam 2020
NCS. Nguyén Van Héng, CN. Tran Tudn Hoang: Nghién
cru méi tuang quan gita mua, dong chay va chat lugng
nudc & khu vyc ha luu s6ng Sai Gon
Bao Thanh, Nguyén Thi Thanh My: Nghién ctu danh
gia tac dong ctia BDKH dén mai trudng va cac giai phap
Uing phé cho nganh néng nghiép tinh Ba Ria-Viing Tau
Pham Thanh Long, Tran H8ng Thai: Nghién ctu danh
gia nguy co dé t6n thuong do BDKH cho khu kinh té
Nhon Néi, Binh Binh
Phan Thi Anh Tho, Bui Chi Nam, Luong Dinh Tuyén:
Nghién cttu thir nghiém giéng lia méi phu hop véi diéu
kién tu nhién tai Tra Noc, Can Tho
Ng6é Nam Thinh, Tran Tudn Hoang, Nguyén Ky
Phung: Nghién cu tinh todn trudng séng va dong RIP
(RIP CURRENT) khu vuc bai bién Cu Hin
Tran Tan Tién, Pham Thi Minh, Bui Thi Tuyét, Nguyén
Van Tin: Khao sat vai trd ca bd loc KALMAN t6 hop
déng héa sé liéu vé tinh va cao khéng trong mo WRF
dé du bao quy dao va cudng dé con bao MEGI 2010 han
5 ngay
Bao Thanh, Lé Anh Ngoc, Pham Thanh Long: Nghién
clru danh gia nhan thiic vé BDKH cla cac bién lién quan
tai tinh Thanh H6a nham g6p phan dé xuat cac giai
phap tng phé cho khu vuc ven bién
Nguyén Dic Hanh, Hoang Thi My Linh, Phiing Diic
Chinh: Ung dung thuat toan SCE t6i uu hda tu ddng cac
théng sé mé hinh mua - dong chay
Nguyén Kién Diing: Nghién cttu iing dung mé hinh hai
chiéu ding CE-QUAL-W2 mé phéng va du bédo chat
lugng nudc ho Hoa Binh
Tran Thuc, Huynh Thi Lan Huong, Dao Minh Trang,
Pham Ngoc Anh: Nghién clu dé xuat cac budc xay
dung va thuc hién hanh déng gidm nhe khi nha kinh
phu hop véi diéu kién quéc gia (NAMA)
Pham Van Duong: Du an hgp phan 2 - WB5 vai chién lugc
phat Erié’n nganh khi tugng thly vén dén nam 2020
Tong két tinh hinh khi tugng thuy van
Tém tat tinh hinh khi tugng, khi tugng ndng nghiép va
thay van thang 5 nam 2014 Trung tam Du bao KTTV
Trung uong va Vién Khoa hoc Khi tugng Thuy van va
Méi truong
Tom tat tinh hinh méi truding khéng khi va nudce thang
3/2014
Thong bao két qua quan trdc méi trudng khong khi tai
mot s6 tinh, thanh phd thang 5 - 2014 (Trung tam
Mang luéi Khi tuong Thay van va Méi truong)
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NGHIEN CUU BANH GIA NGUY CO DE TON THUONG DO
BIEN POI KHI HAU CHO KHU KINH TE NHON HOI, BINH DINH

ThS. Pham Thanh Long - Phén vién Khi tugng Thiy van va Méi truéng phaa Nam
PGS.TS. Tran Héng Thai - Trung tam Khi tugng Thiy vén qudc gia

%180 dBi khi héu (BDKH) Ia mét trong nhifng theich thire 16n nhdt dsivi nhan logi trongthéky 21.
Nhiing tdc ddng tiéu cuc cha BDKH duge du bdo I rdt nghiém trong néu khéng c6 gidi phdp va
¥ chuong trinh dng pho kip thoi, déc biet i d67 vai khu viic ven bign. La mét tinh duyén hai mién

Trung, Binh Binh dugc ddnh gid Ia mét trong nhiing tinh ven bién bj dnh hudng I6n béi BOKH va nudc bign
déng. Bai bdo trinh bay nhiing két qud nghién cdu tdc d6ng va nguy <o dé 18n thuong do BEKH dén khu kinh

t€ Nhon Héi, Binh Dinh.

1. M& dau

Khu kinh t€ md Nhon Hi bao gém thanh phd
Quy Nhon va mét phan clia cac huyeén Tuy Phudc,
Phu Cat,.... trong d6 ¢4 dam Thi Nai, dién tich dat tu
nhién khodng 12.000 ha. Nhon Hd1 ndm gin cum
cang Quy Nhon theo hudng dong bac. Két cdu ha
tang san ¢6 cla cang Quy Nhon |3 co 58 thudn igi
phuc vu cho viéc xdy dung khu kinh té md, cach sén
bay Phu Cat 37 km, cach ga Diéu Tri 12 km, gén
quéc 16 1A, qude 18 19, dudng sit xuyén Viét, giao
lura thuén Igi véi cac viing khac. Day 1a ving kinh té
quan trong cla mién Trung ndi chung, tinh Binh
Pinh ndi riéng.

Khu kinh t& md Nhon Héi la nhing khu vic gidu
tai nguyen thién nhién, mic dé da dang sinh hoc
cao va ciing la nhing viing phat trién kinh té bién
néng déng nhu nudi tréng va danh bt thdy hai
san, giao thong van tai, du lich, vui choi gidi tri,...
Tuy nhién, day cing |a khu vuc rdt nhay cam véi
nhing bién déng méi truéing va sé |13 nhing khu
vuc chiu tdc dong trudc tién va ndng né nhat bdi
BOKH.

Chinh vi véy rat can ¢6 nhirng nghién cu cy thé,
cac chuang trinh, dy an xac thuc han dé€ gidm thiéu
cac tac déng va thich ng véi BBKH cho khu vuc
nghién ciu.

2. Phuong phap nghién ciu

Nghién clru tac dong clia BBKH va nguy ca t6n
thuadng 13 mét bai toan ¢é tinh chit tdng hop da
nganh. Qua trinh nghién cdu dugc thuc hién théng
gua cdc budc thu thap, phan tich téng hgp tai lidu
lién quan, diéu tra khao sat, md hinh héa.

Phuong phap danh gia tac dong eda BDKH
treng nghién ctu nay chi yéu dudc ap dung theo
tai liéu hudng dan "Danh gia tac dong ciia BOKH va

xéc dinh cac giai phap thich ing" ca Vién Khoa hoc
Khi tuong, Thay van va Méi trudng £3].

Danh gia tac ddng clia BBKH & hién tai dugc
thuc hién trén co s& xdy dung cac ma trin danh gid
tac dong, trong dé liét ké cac hiém hoa do BPKH
theo kich ban va céc ddi tugng chiu tac ddng sé
dugc danh gia. Sir dung cac phuong phap didu tra,
phang van, hdi thao. .. @& xac dinh cic tac dong ca
BOKH dén cac déi tugng.

Panh gia tac dong do BBKH trang tueong iai
dugce dufa trén t8 hap cac kich ban BEKH va cac kich
ban phat trién. Cach ti€p can nay 1a Phuong phéap
phat trién va phan tich kich ban.

Phuong phap xdy dung chi s6 nguy <o tén
thuong

« Ltfa chon chisd

Chi 58 t6n thuong duge thiét 13p trén co s& khai
niém vé tinh dé bi tén thudng (muc d6 phai 1, tinh
nhay ¢cdm, kha nang tu thich nghi), Co s& dé tinh chi
53 t8n thuong sé bao gém cac yéu t5/chi thj chinh
nhu sau [1]:

- Muc d6 phoi [6 vé mat tu nhién.

- Mitic 86 phdi 16 cha cac d6itugng can danh gia
tinh tén thuong.

- Mitte &3 nhay cdm, chdng chiu ca cic déi
tugng can danh gia tinh tén thuong.

Céc chisé duge lua chon cho phlthgp cho tiing
d6i tugng va kha ning sin ¢6 clia s6 liéu.

- Thu thép va chuan hoa dir lidu

Ba&i véi mdi hgp phan cba chisd trong qua trinh
tinh chi s@ t16n thuong, di liéu thu thap duge xdp
s8p theo mdt ma tran hinh chir nhat vdi cac dong
thé hién céc viing trong khu vuc va cac cot la gia tr
cdc yéu 16 chi thi. Néu ching ta ¢ M ving

TAP CHI KHITUGNG THUV VAN

S5 thang 06 - 2014



)

NGHIEN COU & TRAO BOI

(xa/phudng) va cé K yéu té chi thi, khi dé ching ta
& ¢ mot bang ma tran gdm M dong va Kcdt, Xijla
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gid tri cGa chi thi jtuong dng vdiving i.

Bang 1. Bang ma tran chi sé tén thuong

Ving Yéu t& chi thi

{¥3/phuang) 1 3 ) K

1 Xn Kiz X3 X
2 -

1 Kn ' Ra Ky . .
M

« Xay dung ban @b nguy co tén thucng

Viéc xay dung tap ban dé dugc ti€n hanh theo
mét 56 budc sau:

Bude 1 - Béng nhéat hoa vé hinh hoc: Cac dilidu
GIS dugc thu thap tif nhiéu ngudn khac nhau va &
céc dinh dang phan mém, 1y [é va hé toa dd khac
nhau. Do vay, cic di liéu nay phai dugc dng nhat
hoéa vé dinh dang quan Iy trén GIS v&i bé toa 66 va
cao 4o VYN2000.

Buidc 2 — Cap nhat thudc tinh: D& v6i nhiéu
dang di liéu khic nhau can cap nhat thudc tinh vao
cac 1&p théng tin thanh phan trong ¢d sé di ligu
GIS trong @6 bao gém c& cac dang vector va raster
dé Gam bao két qua phan tich chinh xdc vé khéng
gian. .

Budc 3 - Tinh todn ddi tugng chiu tac dong: Cac
|&p ¢6 thudc tinh cac chi s3 sé duge chdng xép
trong cac diéu kién hién tai hodc theo cac kich ban
nim 2020, 2030 va 2050 dé xdy dung ban dd nguy
<0 t6n thuong cho thanh phé Quy Nhon tugng tng
véi cac thai ky. - )

3. Két qua va ban luén

a. Tdc déng caa BDKH t6i cac linh vuc

1) Tai nguyén nudc -

- Nhigm médn ngudn nudc ngdm: Nguyén nhén
ca su nhiém min tang nudc ngam & Quy Nhaon
khong phai ti cac I6p dat ndm trén tang nudc
ngdm ma do qua trinh xém nhap man tif bién, khi
cét thuy ap clia nudc ngdm ha thip xudng dudgi
muic nudc bién, hién tugng nay xay ra khi c¢é sy thay
@81 vé didu kién can bang nudc ngam ty nhién hay
do qua trinh khai thac sir dung nudc ngam qud muc
khign cha muc nudc ngdm ha thap, dan dén su dich
chuyén chia bidn méan v& phia dat lién.

- Nhidm mdn nudc séng, ho, dam ven bién: Sng

TAP CHI KHE TUONG TROV VAN

Ha Thanh, v& misa mua, hdu hét nudc sdng khéng
bi man; song vé mua khé ranh gidi man chuyén sau
vao dét %ién, céch clia séng khodng 4,15 km. Séng
Ha Thanh bi xam nhap min t thuy tridu, cach bién
khodng 1,5 - 2 km nudc song da bi nhiém man
hoan toan.

2) Tdc dong dén hé sinh thdi

Ba xuft hién sy tdy trdng san hé & dao Cu Lao
Xanh, ddo Hon DAt va Nhon Ly (ban ddo Phuong
Mai). Su 8m lén cta khi hdu di kém thao sy suy thoai
tang Ozon lam gia tng buic xa cuc tim xudng mat
&4t va axit hod nudc bién do néng db cao ca khi
CO2 - loai khi chit y&u g8y ra hiéu tng nha kinh fa
nguyén nhéan chinh cla viéc xuat hién hién tugng
tdy tring san ho.

3) Tdc déng dén ndng nghiép

Ning néng bat thudng véi nhiét d cao, thai
gian n&ng nong kéo dai trong mua kho {tirthang 5
- 8) da thé hién trong 3 vy hé thu va vu mua cda 3
nam lién tiép 2009, 2010, 2011 vifa qua da gay tac
dong bt oi dén cdc loai cdy trong: lua, lac, raumau,
sam,...

Nhitng dot mua 1% bat thudng & vy déng xuan
2009 — 2010, ddng xuan 2010~ 2011 da lam trdi dat,
mét gidng hang trim ha lua mdi gieo sa. Tridu
cutng gia tang cling tao nén nhiing tac déng bét
Igi nhu: nude bién xam nhap vao déng rudng lam
tang dién tich canh téc 10a bi nhiém man, nang suét
lGa cing bi gidm do dat va nudc bi nhiém man.

4) Tac dong dén thiy sén

Quy Nhon la mot thanh phd ¢6 b bién dai gan
cAc ngu trudng nén BDKH sé anh hudng dén san
lwgng nudi trdng dénh bat thiy hai san. BDKH tac
dong dén cac hé sinh thai ven bién, lam bién dong
dén ngudn lgi ca bién. Vi vay anh hudng tryc tiép
dén dén cong ddng dan cu ven bién.

56 thing 06 - 2014



5) Tac ddng dén giao thong van téi

X8i ¢ b bién tang ciing vdi nudc bidn dang sé
téc ddng dén cac cong trinh giao théng,... Trén dia
ban thanh phd Quy Nhon, béao, 10 lut da gay thiét
hai vé giao thdng rat én trong thei gian qua.

6) Tdc dong dén co s6 ha téng

- Quy Nhon ¢6 cac cong trinh ven bién: cum Cang

bién Quy Nhon, Nhan Héi, cang ¢4 va khu hiu cin
nghé c4, nha méy ché bi&n thuy san, xi nghiép stia
chifa tau danh ca, tram bom xang dauy, ... X6i 13 ba
bién téng cling véi nudc bidn ding tac déng dén
cac db thi, viing dan cu, céng nghiép, cang trinh
tiéu thodt nudc,...

7) Tac @ong dén dén cur

Higén tugng nudc bién dang, x6i 1 b bién cé
anh huéng tén dén cac khu dan cu ven bidn. Tir do,
sé gay khé khan vé viéc i dinh cu (quy d4t, co s
ha tang, ....).

8) Tdc ddng dén du lick

BBKH cling c6 tic déng truc tiép va gidn tiép

NGHIEN CU'U & TRAO DO
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dén cac hoat ddng van héa, dich vy du fich, Ching
han, BRKH lam nhiét d¢ ting va nudc bién dang
anh hudng dén cac bai tdm ven bién, nhiéu bai tim
dep <6 thé bi mat di, mét s8 khac bi ddy sau hon
vao dat [ién, anh hudng dén viéc khai thac. Cie khu
du lich sinh théi va cac cdng trinh ha tdng clng céc
khu resort va khéch san 1gn déu & cac viing thdp
ven bién c6 thé bj ngap, budc phai di chuyén, hoat
ddng kinh doanh bi ngung tré.

b. Chi sb tén thuong do BOKH

Trong khuon khé bai béo, ching toi chi dé cap
dén tinh dé t8n thuong dan s§ thudc cac
x@/phudng trong khu visc nghién ciu,

Muic d6 dé bi t8n thuong dan 8 dugc tinh toédn
dua trén cac s6 liéu vé s& dan, téc do phai trién va
quy md gia dinh két v6i cac chi s6 & cip xé/phuting.
Nhu vy, c6 thé cho phép dénh gid cic murc o dé
bi tOn thuong dan sé va téc do phat trién dan & sé
thay di nhu thé nao vé cau tric, thanh phan qua
thi gian.

Bdng 2. Ddc diém dan s6 va téc d phdt trién & cdc xéd/phuong thanh phd Quy Nhon (2011)

Wilphuing Téng dé'jrt s& | Mat m;x Flén 6 | s& {lgublifht} Tﬁ'}: do tél:lg

{ngeriy {ngudiskm? gia dinh dan sd (9}
Nhan Binh 16,552 1.128 4 1,35
Whon Phu 16.966 1.285 4 1,40
Hai Cang 20.450 7.304 3 160
Thi Nai 11.002 5.501 3 134
L& Hdng Phong 1416 14716 4 131
Nhon Ly 8273 537 4 140
Nhom Hai 3.651 91 4 1,3¢
Nhoa Hal 5.788 482 4 1,40
hon Chau 2083 837 4 142

K&t qua tinh toén chi s& t8n thuong cho ting xi/ph uong dugc dan ra trong bang 3: .
Bdng 3. Chi s6 tén thuong cho cdc xd/phudng thanh phé Quy Nhon theo linh vire din s6

B Hién tai 2020 2030 2050 -

Xafphuting Chiss h)f:g Chisé | Xép hang | Chis6é | Xép hang i? hxjfg

Nhan Binh 0.53 Cao 0,53 Cao 053 Cao 0,57 Cap

ihan Phu 0,57 Cap | 057 Cac 0,57 Cao 0.53 Cao

Hai Cang 03 T8 023 Thip 0,23 Thap 023 | Thép

Thi Maf 0,37 TB 038 TB 0,38 TE 038 TB

L& Héng Phong 061 | Cac | 054 Cac 0,64 Cac 06 | Cao

Nhon by 0.45 T8 057 Caon 0,57 Cao 0,57 | Cao

Nhon Héi 0,38 TB G5 TB 0.5 TB 0.5 B

TAP €4f KHI THONG THOY VAN

S8thang 06-2014
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MWhon Hai 0,41 T6 0,54 Cao 0,54 Cao 0,54 Cac
Mhan Chau 0,38 B 0,51 Cao 0,51 Cao 0,51 Cao

T két qua xEp hang ¢ thé thay trong giai doan
hién tai: Mdc d6 dé bi tén thuong dén sé & cac
phuding: Lé HBng Phong va 5 xa thudc 1a tuong dai
cao, trong dé cac xa Nhon Héi, Nhon Ly, Nhan Chau
thuodc khu kinh t€ Nhon Hoi & mic trung binh.

Tirth db bj 6 thueng

Wiz | 9% Tnmsaiizsge § G0 1 UE0T oo TR Y
bz i [

Hinh 2. Bén dé tinh dé bj tén thudng dan sé tai
cdc xa/phudng thanh phé Quy Nhon hién tai

4, K&t ludn

Két qua nghién citu cho thiy mét s6 khu vuc
thudc khu kinh t&€ Nhon Hai ¢ nguy co dé t8n
thuong do BBKH va nudc bién dang nhu cac xa,
phudng ven dam Thi Nai chi yéu bi ngap lut, han
han, xam nhap man. Céc X8, phudng ven bién chi
yé&u sé bi anh hudng bdi x6i I8 bd bién, nhiém man,
ngap lut do triéu cudng, bac gom: Nhon Ly, Nhon

Dé&n nam 2050, cac phudng Nhon Chau, Nhon
Hai dugc danh giad 13 § muc ton thuong cao nhét
trong toan thanh phd. Nguyén nhan chd yéu la do
khu viic nay cé téc do ting dan sé nhanh va dién
tich dat dai khu vue thanh phd con han ché.

Hinh 3. Ban dé tinh dé bi ton thu'ong ddn s6 tai
cdc xd/phuong thanh phé Quy Nhon thoi ky 2050

Hai, Nhon Chau, Nhon Héi. B3i tugng dé bi tén
thucng do BBKH bao gom: Cac hé nghéo nhundng
dan, ngu dan, cac hd dan ven bién va ven dam Thi
Nai str dung nudc giéng khoan dé sinh hoat, cdchd
NTTS, ho dan c6 dét ritng va ddc bidt 1a nhém ngudi
di dan ty do, nhap cu khéng hgp phap ti ndng
thén ra thanh phd 1am thué.

Tai liéu tham khao

1. ICRISAT (international Crops Research Institute for Semi Arid Tropics) (2009}, Quantitative Assessment of
Vulnerability to Climate Change (Computation of Vuinerability indices), Training Program for Project Partners,

on 16-17 March 2009.

2. 56 Tai nguyén va Méi truéng Binh Binh (2012). Xdy dung ké hoach hanh dong ting pho vOi BEKH.

3. Vién Khoa hoc Khi tuong, Thiy vin va Moi trudng (2011). Ddnh gid tdc ddng cda bién dBi khi hdu va xdc
dinh cdc giai phdp thich ting, NXB Tai nguyén - M6i truding va Ban dé Viet Nam, Ha Noi.
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Nghién ciru va trao dol

T5. Nguyén Kién Dang: M6 hinh du bao |G song
Ngai Thia

ThS. Lwgng Hiu Ding, PGS.7TS. Tran Hong Thai,
ThS. Ha Thi Thuan, ThS. Trdn Quang Hop: Anh
huéing cla bién ddi khi hdu dén ngap lut thanh phé
Can Tha

Lé Hoai Nam, Ha Quang Hai, Pham Manh Tai: Bién
dai muc nudc bién dao Pha Qudc

ThS. 86 Huy Duang, ThS. DuBic Tién: Anh hudng
cua ENSO dén mot sé chi s khi hdu cuc tri nhiét &
Viet Nam

ThS. Hoang Van Bai, ThS. Ha Thi Thudn, ThS. Tran
Quang Hop: Banh gid nguy co ngap lut thanh pho
Hai Phang duai tac ddng cla nudc bién ding

ThS. Nguyén Viét Thiang, CN. Bui Héng Trang: Mdt
50 két qua nghién cliu cau truc trudng may bao cla
cdc con bao dé b vao Viét Nam

T Thi Cadm Loan, Hoang Thi Thanh Thiy : Banh gia
du lugng cia TRIBUTYLTIN trong bun lang tai khu
vuc cang thude ha luu song Sai Gan

Tran Xuan Hién: Thue trang vé tinh hinh 10 1yt tai hai
huyén Ba Téh va Cat Tién tinh Lam Pong trong
nhing ndam gan ddy

Nguyén Van Hai: Vé val tro chic nang cla tram quan
trac khi tugng

Sur kién va hoat dong
Ngoc Ha: Trao Quyét dinh b nhiém Téng Gidm dbc
Trung tam Khi tugng Thiy van Quéc gia
Téng két tinh hinh khi wrong thiy van
Tom tat tinh hinh khi tuang, khitugng ndng nghiép,
thiy van thang B nam 2013

Trung tam Du bao KTTV Trung wong (Trung tam
KTTV Quoc gia) Trung tdm Nghién ciu KTNN (Vién
Khoa hoc Khitugng Thiy van va Mol trudng)

Tom tat tinh hinh moéi trudng khdng khi va nudc
thang 6 nam 2013

Théng bdo két gua quan trac méi truong khong khi
tal mét s6 tinh, thanh phé thang 8- 2013
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ANH HUGNG CUA BIEN DOI KHIi HAU BEN NGAP LUT
THANH PHO CAN THO

ThS, Luong Hiu Ddng, PGS.TS. Tr&n Hong Théi - Vién Khoa hoc Khi tugng Thay van va Mol truding
ThS. Ha Thi Thudn - Cong ty C& phén Thiét bi Khi tuong Thuy van va Méi truéing Viét Nam
ThS. Tran Quang Hap - Trudng Bal hoc Tai nguyén va M truting Ha Néi

(BEKH) dén ngap lut clda Thanh phé Cdn Tha - ndm & trung tém Ddng bdng séng Ciu Long

Bdi bdo ndy trinh bay mot phdn k&t qud nghién tinh todn, ddnh gid dnh hudng ca bisn 46/ khi hdu

(PBSCL). Ngdp lut & ddy sé chiju dnh hudng bai té hop yéu t6 10 thugng ngudn va thiy tridu. Két
qud tinh toadn dién bién ngdp lut cdc phuong dn dugc dua trén td hop gida 10 thuong luu, mua ndi déng va

mue nude bién ddng viing ha luu theo edekich ban nude bign ddmg.

1. Md diu

Trong cic thap nién gan day, vung BB5CL naj
chung va thanh phd Can Thd ndi riéng da va dang
ganh chju nhing tac déng do BBKH, nudc bién
dang gay nén {4 lut, bdo nhiéu va manh hon, han
haén nghiém trong hon, chdy ring, sat I ba séng,
t6 lde, tridéu cudng gia tang...), trong d6 10 co nhinmg
bién déng ngay cang phuc tap éanh huéng dén sur
phét trién kinh té xa hoi.

Cin Tho mdt trong 5 thanh phd truc thudc
Trung uong cua Vigt Nam, co tong dién tich ty
nhién & 1.389,59 km® va dan s6 vao khoang
1.209.192 ngudi, mat d6 dan sd tinh dén 2011 3
870 ngudi/km2 [4]. Thanh phé nam bén hiu ngan
cla sdng Hau, thude ving BBSCL va |la mt phan
clia vang déng bang rong lan thudc hé thang séng
Mé Kéng. Lugng nudc séng Mé Kéng chay vao
BBSCL bat ngudn chi yéu tir ngoai lanh the Viét
MNam. Do do, dé danh gia tac ddng cda BEKH lén @i
nguyén nudc (TNN) thude thanh phd Can Tho can
phai xem xét trong mai quan hé thiy van thiy luc
clia toan BBSCL. Nhadm danh gia dnh hudng cla
BEIKH dén ngdp lut trong nghién clu da ke thia
mdt sé két qua nhut (1) Nghién ciu cda Uy hoi Mé
Cong quoc té (MRC). Cac du an MRC-CSIRO [1]; (ii)
Nghién clu cha diy én “Tac ddng cha BBKH dén tai
Ngudi doc phan bién: TS, Hoang Bic Cudng

nguyén nudc” [2] do Vién Khoa hoc Khi tugng Thuy
van va M&i truéng thu'c hién vai su tai trg cua
DANIDA va Su quan Ban Mach tal Vigt Nam.

Hinh 1. Ban da tinh Can Tho
2. Co's& cua bai todn

Déng chdy cung cap cho BBSCL ndi chung va
thanh phd Cén Thd ndi riéng o thé phéan ra thanh
2 nguén chinh: déong chdy ngoai lanh thé ti
thugng luu dé vé va déng chay sinh ra td mua trén
dia phan nghién cliu. Dong chdy vao BBSCL chiu
tac ddng true tiép cda dong chady thugng ngudn
{x&t tal tram Kratie) va tif luu vyic sbng Tonle Sap (tal
tram PrekDam). Déng chéy tal Phnom Penh la tdng
hop qué trinh déng chay tai Kratie va qua trinh diéu
tiét cla hé Tonle Sap. Tir Phnom Penh song Mé
Cong di vao DBSCL theo 2 nhdnh la sbng Tién qua
Tan Chau va séng Hiu qua Chau Béc. Cung vai
viing Tay Nam Bd, thanh phd Cin Tho cd hé théng

56 thang 09- 2013
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séng ngol, kénh rach kha ching chit, trdi dai khap
dia ban thanh phé. Séng Hau la con séng chinh,
chay & phia déng clia thanh phd, gua toan bé nam
guan ndl thanh. Ngoai ra con co s6ng Thit NGt chay
trong dia phan huyén C& B4 va qudn Thot Not,
séng O Mén chay trong dia phdn huyén Thai Lai va
quan O Mén, séng Can Tha bat ngudn tu huyén
Phong Bién rdi do ra song Hau & ranh gidi gida
gudn Ninh Kiéu va quan Cdi Rang, qua bén Ninh
Kigu. Qua trinh mua trén & rudng duge xac dinh
tuong dng wai cac nam da dugc lua chon trong
tung thal ky. Cac phuong an tinh toan dugc mo ta

chi tiét nhu sau:

1. Phuang an théi ky nén: mo ta laj dién bién
tran 10 lich s ndm 2000 trén hé thdng. Két qua tinh
taan theo phugng an nay dugc ldy lam ca s nén
dé so sanh vdi két qua tinh todn theo cac phuong

an tinh toan khac

2. Phuang an F1: mé ta dién blén 10, ngap lut
trén hé thdng dng vai dang G ndm 2000 tai Kratie
va vl muc nude bién dang 15 cmy;

3. Phuong an F2: mé ta dién bién 10, ngap lut
trén hé thdng dng vai dang G nam 2000 tai Kratie
va vai muc nudc bién dang 26 cmy;

4. Phuong an F3: mé ta dién bién 10, ngdp lut
trén hé théng dng vai dang |0 nam 2000 tal Kratie
va vdi muc nudc bién dang 32 amy;

5. Phuong an F4; mé ta dién bién 10, ngap lut
trén hé théng ung véi dang 16 nam 2000 tal Keatie
va vdi mic nudc bién dang 70 cmy;

f. Phuang an F5: mé td dién bién 10, ngdp lut

trén hé théng dng vai dang |0 nam 2000 tai Kratie
va vidi muc nudc bién dang 100 cm.

i Bdng 1. Té hop cde kich bén tinh todn iing véi cdc mu‘c nu'éc bién dang

3 | 2030 050 | 2070 2100

l Y T mae B2 A2 B2A2 | B2 | A2

1 15¢m 26cm | 32em 50 cm 70cm | 100cm

Ung vai cac kich ban khac nhau. Bang 2 vahinh 2 la
qua trinh dong chay tai Kratie duoc dua vao tinh

Bién luu lugng dau vao hé théng su dung trong
tinh toan ngép lut 1 qua trinh dong chay tai Kratie
nam 2000, mua ndi dong va muyc nudc bién dudi  toan,

Clus trink dibng chay I8 tram Kratie ndm 2000

:. .Iu - h,r\

oy R
|~ )r”'f % ”\r\
R =
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Hinh 2. Qud trinh déng chdy tai Kratie nam 2000

Bdng 2. Cdc ddc trirng mia IG nam 2000 tai Kratie

56273

Qng_max (m'/s)
Withang_max {10°m”") 131104
W3thang_max (10°m) 343745
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Bieu kign bién tai cac cdfa sdng vung BBSCL dng
v cac kich bidn BEKH dugc mo phong dua trén co
sd kich BEKH va nude bién dang do B Tai nguyén
v Ml trudng cdng bd ndm 201 2. ¥hi muc nudc
bién dang lam thay d&i dic trung cla céc sdng tao
triéu, dudng bé bi thay déi dan téi dao déng muc
nudic bién cung b thay ddi theo. Ung vai mdi kich
ban nudc bién ding cho dai ven bd Viét Nam,
nghién ctfu nay da tinh todn dugc bién trinh myc
nudc bang phuong phdp mé hinh hoa. Trong
nghién cdu nay da s dung md hinh ADCIRC cda
Hoa Ky dé tinh todn dao dong muc nudc tai cac
diém ven ba, nham dua r@ mot cach dinh lugng du
bao muc nudc bien trong tuang lai. Qua trinh mua
trén & rudng tai vang BBSCL va ving thugng luu
ung vaicac kich ban duge xac dinh Ja qua trinh mua
cla nam 2000, Tién hanh két hop cac tran 10 dugc
luta chon va mue nudc bién trong ting thai ky dugc
tich hop vao 1515 mé hinh dé mé phdng ché dd thiy
luc cho dong bang. Cac ban dd ngdp lut da dugc xdy
ding dua trén cée két qua md phdng va ban dé dja
hinh (B& Tai nguyén va Mol truting xay dung nam
2009). B md hinh I5IS trang nghién cuu nay lasuke

B
Bauw | i iy
paan | = P T 3
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thia cda Uy hoi song Mé Kong Viét Nam va Vién
Khoa hoc Khi tugng Thiy van va Ml truting [2].

3. Anh huéng cia BDKH dén ngép lut thanh
phé Can Tho

a) Anh huding clia BOKH dén ngap lut

To hop trén 10 bat loi dé chon vdi mua ndi déng
va mue nudc bién theo ting thii ky duoc tich hap
trong mé hinh thdy luc 1515 mé phéng ché do thiy
lie toan hé théng. Ban d6 ngap lut trén ving
nghién ciu dugc xay dung dua trén két gua tinh
todn thuy lyc va ban da dia hinh do BS Tai Nguyén
va Moi trudng do dac, xay dung nam 2009,

Phén tich két qua cac kich bdn cho thay, digén
tich ngap lut 5& tang so vai thai ki nén la 14-18%
khi muic nudic bién dang 15 cm (thai ky 2020-2039)
va khodng 25-28% (thdl ky 2040-2059) khi mic
nude bién dang 30 em (hinh 3).

Két qua chi tiét dién tich ngap Jng vai cac
phuang an dugc thé hign trong bing 3, hinh 4,

Diid beiim mgip byl vl wire mgip 0, 5m ong vel obe |
e bien deing Khdie ubon

Thay dai dide ngip (%)

LREELE T B l@ean

Hinh 3. Thay déi dién ngdp lut theo timg théi ky

Bdng 3, Dién tich ngdp lut trén dia phan thanh phé Cdn Tho cdc phuwong dn (km' )

Midcngspim) | Thaikynén | 1 F2 R (.
50 | 1690 887 87.8 667 M6 | 02 |
=0,25 12327 13138 13143 1335.8 13679 13824 |
20,5 8717 10048 | 10210 | 10819 | 12661 | 13360 ___'
>075 | 5970 7991 | B437 | 8860 | 11151 | 12661 |
1 2429 4314 | 5365 598.2 9337 | 11244 |
=1,5 NS 41.9 477 512 2778 7159 I
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Két qua tinh todn cho thay trong thai ky nén,

dién tich dat bj nggp trén 0.5m la 871 km?, trén Tm
1a 243 km*, Két qua tinh todn Ung vai kich ban nay
s& |4 co s4 50 sanh anh hudng cda nudc bién dang
doi vai ngdp lut cia thanh phé Can Tha.

Khi muc nudc bién dang theo cac kich BEKH,
vao cac thai ky tuagng lai, dign tich ngap sé ¢o thay
ddi so v kich ban nén, cu thé nhu sau:

+ Khi muyc nudc bién ding lén 15cm dién tich
ngap co dd sdu =05 m la 1005 km* (tang 184 km2
50 vai thal ky nén) va dién tich ngap co dé sau>1m
1a 431 km? (tang 188 km? so vdi thai ky nén).

+ Khi muc nude bién dang lén 26cm dién tich
ngap ¢6 dé sau =0,5 m la 1021 km? (téng 150 km?

kP o MILAP TP TN T
G BAN HER

50 vai thai ky nén) va dién tich ngap co dé sau =1 m
Ia 537 km* (tdng 294 km? so vdi thai ky nén),

+ Khi muc nuae bién dang lén 32cm thidién tich
ngap ¢o dé sau > 0,5m la 1082 km? (téng 211 km*
so vai thai ky nén) va dién tich ngap c6 do sau >1m
la 598 km? (tang 355 km? so vdi thai ky nén).

+ Khi muc nude bién dang l&n 70em thi dién tich
ngap co dé sdu > 0,5m 1a 1266 km? (tdng 395 km?
so vl théi ky nén) va dién tich ngap co dé sdu=1m
la 934 km (tang 691 km? so vdi thai ky nén).

+ Khi muyc nude bién dang 1&n 100cm thi dién
tich ngap ¢é dd sau > 0,5m 13 1336 km2 (tang 465
km? so vdi théi ky nén) va dién tich ngap cé do sau
=1mla 1224 km' (tang 981 km“ so vdi thai ki nén).

AN (s wlA R B ULN Bl

Hinh 4. Ban d8 ngdp lut thdi ky nén va tuong lai theo cde kich bdn
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Vit xuat hiégn cac tran 10 1on & thuong nguén
nh 10 ndm 2000 va myc nudc bién dang sé dan
dén ngép lut va han ché thoat nudc trén hé théng
sang Meé Cong noi chung va thanh phé Can Tha ndi
riéng. Qua tinh todn cho thay khi gép to hop bat lgi
1a & rit lén tuong ty nhu [0 ndm 2000 va muc nude
bién ding thi thanh phé Cin Tho sé bi ngap trdm
trong cé thé ngap dén 90-96% dién tich thanh phd
Ung vai dd ngdp 0,5 m vac nhing nam cudi thé ky
nay. Nhing ving ngap sau han 1m 6 thé bao trdm
67-80% dién tich thanh pho. Cac phudng Hung Loi,
Xuan Khanh, An Lac, An Khi, Tan An, An Hoi, An Cu,
Cai khé thudc quin Ninh Kiéu va phudng Hung
Thanh, Hing Phd thude quan Cdi Rang do the dat

cao nén cd nhiéu vj tri tai cac phudng nay la khéng

bi ngap cén hiu hét cdc quan khac TP Can Tho bj
anh huding nghiém treng béi ngdp lut va nudc bién
dang.

4. Két luan

Bio cao dé cap mdt cach ngdn ngon vé cac két
qua tinh toan va danh gia anh hudng clia BOKH dén
dién bién ngap lut thanh phé Cin Tha. Két qua tinh
todn dién bigén ngap lut dugc sirdung lam co sécho
cac nghién cdu nhuw: danh gia va xay dung ban do
tan thuong, dé xust cac gidl phap tdng thé dé ing
pho vai BEKH va nude bién dang trong cac linh vic
guy hoach co & ha tang, cing cd hé théng dé bao,
céng ngan man, thoat |0 va tang cudng hop tac
vung... cing nhu xac dinh cac nganh va vinh vuc

cdn duge uu tién dau tu dé thich Ung vai BEKH.

Tai liéu tham khao
I. MRC, (2010). Gidm tan thuiang coa tal nguyén nude, con ngudt va méi trutmg trong luu vire sdng Cuu

Long do nhing tdc déng caa bién dal khi hdu.

2. IMHEN, (2010). Tdc déng cua Bién dbi khi hau dén Tai nguyén nuide va cde bién phdp thich dng.
3. Luong Hitu Ddng, 2012. Bién déi khi hau dnh hudng dén ngdp lut va xdm nhdp mdn & Kién Giang va

Cd Maw. Tap chi Khi tugng Thiy van sd 613,
4, httpaiAvi.wikipedia.org
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Du bdo din bién chét luong nuoc song 1 Nhue Day theo cac -
kich ban phat trién kinh té - x héi

Nguy2n Toan Thing'*, Trin Hdng Théi’, P§ Thi Huong?, Liru Btrc Diing?

'Cuc Khi negng Thity vén va Bién ddi Khi hdu, S6 8 Phdo Dai Ldng, Ha Noi, Vigt Nam
*Vién Khoa hoc Khi twong Thiy vin va Méi truong

Nhin ngiy 29 thing 11 nim 2013
Chinh sira ngay 10 thing 12 nim 2013; Chip nhin ding ngiy 16 thang 12 ndm 2013

1. M& d3u

Tém tit* Nghién ciru 42 dy bdo ti luong 6 nhidm cta leu vie Nhué-Diy véi 6 kich bin phit trién
kinh té x3 hi ¢én nim 2015 va 2020 dua vao 3 ngudn thii chinh 12 nong nghidp, cdng nghiép va
sinh hoat. Qua &6, cho phép hinh dung mirc do 6 nhiém cta lru vye séng, cung <dp ¢ scr khoa
hoc cho v1¢c s dl,mg va quan 1y hidu quA ngudn nude tir hru vizc séng phuc vu phét trién bén
vitng. Cuy thé 12 néu todn bg legng nwde thai khdng duge xi Iy, tai hrgng cde chat & nhiém tuén &
mtrc cao, ¢ khi ning giy 6 nhidm ngdy cing ting cho hru vire sbng. Nguge lai, néu hrong nude
thai duge xir 1y, tai luong cée chit giy 6 nhidm di gidm di déng ké, dic bist khi duge xir 1y 80%.
Két qua dy bao dién bién chit Im:mg nuée sbng bing mé hinh MIKE 11 cho thﬁ.y thiy sir khic
nhau trong méi kich ban phat trién kinh & x3 h@l va tic ding cila con ngudl 461 voi chit tugng
mréc song. Cy thé 13 d6i véi kich bin 1 va 4, néu lucrng nude thai khong duge xir 1y, dong song sé
ngay cang 6 n]:uem. Ndng d6 cic chit tinh toan déu vugt xa so véi tiéu chudn chit ltrqng mrde mat
loai B2, chi mdt sb it dat loai B2 nhung khong dat loai Bl. Trong cac kich ban 2 va 5§ (nwdc thii
duge xi 1y 60%), va kich ban 3 va 6 (auwde thii dvoc xir 1y 80%) mirc d6 6 nhifm A% gidm di déng
¥é, hiu hét cac didm déu dat tiéu chuln B2, mét sb diém con dat loai A2.

Tie khda: Tuu vuc sdmg Nhue-Ddy, kich ban phét trién, ch’a'lt_luc_mg mrde, tii legng 6 nhidm, nd
hinh MIKE 11.

tr 20° dén 21%0°

vi d6 Bic, va tir 105° dén

Luu vue séng (LVS) Nhué, Pay duge xem
12 m§t trong nhimg LVS lén va déng vai tro
quan trong trong qua trinh phat trién kinh té —
x& hoi (KT- XH) cia vimg Déng Bic B§. LVS
Nhué - Pay nim & hitu ngan song Hong véi
thng dién tich tu nhién 7.665 km2, toa 46 dia 1y

" Téc gia lidn hé. DT.: +84-4-32595525
Emzil: thangfes@gmail com
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106°30° kinh d6 Péng. Luu vize bao gdm todn
b6 ranh gidi hinh chinh cia tinh Ha Nam, Ninh
Binh, v mdt phin ranh giéi hanh chinh cia
tinh Hda Bink, Nam Binh va thinh phé Ha Nji.
Din 5 cia LVS tnh dén 01/4/2009 12
8.948.719 ngudi, véi mit & trung binh 1.120
ngudifkm2, cao ghp 4.4 lin so véi binh quin
chung ¢la ¢4 nwde (254 ngudifan’). Co ciu
Yinh ié cia cée &a phuong trén LVS chi yéu
dya trén cdng nghibp, néng nghiép va tidn tha
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céng nghiép. Trong d6, ndéng nghiép va tiéu this
cdng nghiép dbng gop 21% téng GDP, nhung
o6 dén 60-70% lyc hrong dan cr lam viée trong
iinh virc ndng nghiép. Trong vai ndm trr lai day
kinh t& cac tinh/thinh phé trong LVS tang
trudng hét sic manh mé [1-4].

Tuy nhién, v6i d3c trumg phét trién KT-XH
cua mdi dia phuong khic nhau nhung lai s
dung chung mdt ngudn nude di din t&i nhimng
miu thuin trong qué trinh sir dung va quin 1y
ngudn nuée. Cac tinh ving thugng ngudn nhu
Ha Noi sir dung ngudn nuée chi yéu phuc vy
cong nghiép, lang nghé va xa thai. Trong khi
d6, nhimg tinh/thinh phd ving ha hru lai céxu
huéng sit dung trong cAp nude sinh hoat, Tudi
trdng thiy san va sin xult néng nghiép. Tl 46,
din dén nhimg xung 46t quyén loi giira céc dia
phwong. Hon nita, cdng tic xir 1j ngudn thai
gy 6 nhidm chwa triét d&, hau hét néc va chit
thai ddu dwge @6 thing ra séng. Chinh vi viy,
nhing nim gin diy, nhiéu s ¢d mdi trzdng
xiy ra trén LVS Nhué, Déy giy birc xic cho
ngudi dan, lam anh hudmg nghiém trong 61 doi
sdng, stc khoe, sinh hoat, san xuét kinh t& cla
ngudi din trong luu vwe, nbit 13 nhimg
tinh/thanh phé viing ha luu [1-4].

Xut pbat tir thyc té trén, c6 thé thdy ring
viéc tinh toan, dw bao tai lwong theo céc kich
ban phat trién KT-XH cho phép hinh dung mic
@6 6 nhiém cia LVS, cung t_;ép ¢ 50 khoa hoc
cho viée s dung vA quin 1y hidu qud ngudn
nuée tir LVS phuc vu phét trién bén viing.

2. Phuong phip nghitn ciu

2.1. Tinh todn tdi lugng cdc chit & whiém
theokich bdn phat tricn KT-XH

Tong lwgng chit thai phat sinh (Khimg duge
qua xtr 1y) trén toan hou vue duge wée lugag

dua vao sb licu théng ké trong céc quy- hoach,
ki hoach phét wién KTXH; quy hoach phat
trién nginh cia cic tinh/thinh phd trong LVS
Nhué - Day dén nam 2015 va dmh hudng 2020;
vd co chu chuyén dich kinh & cua cic
tink/thanh phd trong LVS... [1]

Téng luong chét thai duoc uwée luong tip
trung vao 3 ngudn thai chinh: ndng nghiép, sinh
hoat va ngudn thii céng nghiép. Trong a6,
ngudn thai sinh hoatduoe tinh toan dya trén du
béo vé sy ting dan sb (s din duoc cip nudc),
tiéu chuin cip nudc, ti 18 thit thoat.. Ngubn
thai cdng nghiép dugc tinh toan dwa trén viéc
d bao v du 4n quy hoach phét trién cac khu
cdng nghiép (KCN), dién tich cia cac KCN,
khu ché xuvft, hé sb phat thai, néng 46 chét &
nhiém cha cac théng sb trong nudc thai...
Ngubn thii ndng nghiép duoc tinh toin dya trén
viéc dw bao lugng mude thai dimg cho trdng trot
va chin nudi voi hé s6 phat trién nganh Tai
lzong thii cia ngudn thai ndng nghiép, sinh
hoat v& cdng nghiép d51 v&i mdi théng sb s&

“duge tinh tir hru lugng va néng d8 thai cha

thong sb d6.

C6 6 kich ban (KB) d3 dugc dua ra, cac
kich ban s& tinh ton tii lrgng & nhiZm trén hru
vire dén nim 2015 va 2020, bao gbm cic théng
s6 chat hrong muée (BODs, COD, TSS, N téng,
P tong, trén co s Quyét dinh 57/2008 ctia Thii
tuémg Chinh phi vé viéc phé duyét @8 an téng
thé bao vé mdi trudmg luu vire séng Nhué - Day
dén niIm 2020) va trén co s& hién trang xir 1y
chc ngudn nudc thai (khéng duoc xtr 1y, 60%
duge xu 1y va 80% duogc xir 1Y) va hién trang 6
nhidm trén hm vire song.

2.2. Plueong phdp ludn tinh todn nguing chiu
tdi va dw bao chat hepng nuce

Co s& khoa hoe clia phuong phép tinh toan
ngudng chiu 141, qua 46 dy bio didn bién chit
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lwong nude cua song dya trén 4 yéu t5: i) Danh
gid ti hrgng & nhidm t6i da ctia doan séng theo
muc dich st dyng, i1) Daph gia tii lugng 6
nhiém c6 sin trong sbéng, i) Panh gia tai legng
5 nhidm dwra vao séng va iv) Panh gia kba ning
tiép nhan nuée thii clia ngudn nwée {1, 5]. Cé
thé tém luge nhir sau:

a. Ddnk gib 16 luong 6 nhidm t5i da cia
doan song theo muc dich su dung

Tai lugng 6 nhidm t4i da 14 khéi lugng 1ém
nhit ctia cde chit 3 nhidm c6 thé c6 trong ngudn
nude tiép nhan ma khong 1am anh hutmg dén
kha ning d4p lmg muc tiéu chit luong nuée cia
ngudn tiép nhin, va duge tinh theo cong thire:

Ltd=(Qs+ Q) * Ctc * 86.4 (1)

Trong dd:

Ltd (kg/ngdy): 14 tai luong 6 nhim ti da
clia chit 6 nhifm

Qs (m*/s): 14 hru hwgng dong chay tic thid
nhé nhit & doan séng cin dinh gia trude khi
tiép nhin nuée thii

Qt (m/s): 1 lvu luong nude thai 1on nhit
dua vao nguén nude

Ctc (mg/1): 14 gi4 tri gidi han ndng 46 chét 6
nhiém duge quy dinh theo QCVN 08/2008 dé
ddm bio muc dich si dung ctia ngudn nude
dang duge danh gid

86.4: 12 hé b chuyén ddi don vi thir nguyén
tir (sn’/s) * (mg/l) sang (kg/ngdy)

Viée x4c dinh tii lugng 6 nhiém téi da cia
chat 6 nhiém (Ltd) duge tinh toin theo lwu
heong dong chdy tire thod nho nhit dbi véi timg
doan sdng trude khi tiép nhin nude thii (Qs),
tinh theo luu hrgng mrée thai 16n nhit (Qt) va
gi4 1} gidi han ndng d4 chit 6 nhifm duge quy
dinh theo quy chuin chit luong nudc mat
QCVN 08/2008-BTNMT (Ctc).

b. Danh gia tai lugng 6 nhiém c¢é sén trong
song

Téi hzgng & nhiém ¢6 s3n trong ngudn nude
tiép nhin (Ln) duge tinh toan theo hru lugng
dong chay tic thdi nho nhit dbi véi timg dogn
sdng trwde khi tiép nhin nude thai (Qs), gia tri
nong d cyc dai cia chit 6 nhiém trong ngudn
nuée trwde khi tiép nhan nuée thai (Cs).

Ln=Qs*Cs* 864 2)

Trong dé:

Ln (kg/ngdy): 13 t3i lugng 6 nhiém c6 sfn
trong ngudn nude tiép nhin

Qs (m’/s): 14 huu lugng dong chay tie thai
nhd nhit & doan séng cin danh gid trude khi
tiép nhin nuée thai

Cs (mg/l): 13 gia tri gidi han ndng 46 cuc
dai ciia chét 6 nhiém trong ngudn nuréc

86.4: 13 hé s chuyén d6i don vi thir nguyén
tir (m’/s) * (mg/l) sang (kg/ngay)

c. Pdnh gia tai lupng 8 nhiém duwa vao
trong séng

Téi hrong 6 nhi®m clia chat 6 nhifm dua
vio ngudn mrde tiép nhan (Lt) duge tinh todn
theo hru luong nude thai 16n nhit (Q1), gis ti
ndng d5 cwe dai cla chit & nhifm trong nuée
thai (Ct).

Lt=Qt*Ct* 864 (3)

Trong d6: -

Lt (kg/ngdy): 13 t3i lugng chit 6 nhifm
trong ngudn thai

Qt (m’/s): 1a hru hegng nwée thai 16n nhét
dua vio ngudn nude

Ct (mg/): 12 gia tri ndng &5 cuc dai cia chit
6 nhiém trong nudc thai

86.4: 12 hé sb chuyén déi don vi thir nguyén
8l (tn’/s) * (mg/l) sang (kg/ngdy)
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d. Ddnh gid khd ndng tiép nhin nuée thii
ctia ngudn nuée

Khé ning tiép nhan tai lwong mede thii cia
ngudn nuéc ddi véi mot chit 6 nhidm cy thé
dugce tinh theo cOng thic:

Lin=(Ltd—Ln—Lt) *Fs e

Trong d6:

Ltn (kg/ngdy): 13 kha ning tiép nhin tai
luong chét 6 nhi®m cla nguén nudce;

Ltd ; Ln va Lt (kg/ngay): duge tinh theo

¢bng thic (1), (2) va (3).

Fs: 1 hé sb an todn , c6 gi4 trj trong khoang
0,3<Fs<0,7.

Theo cong thire (4), s& cb két qua 13 hrong
chit 6 nhifm (kg/ngay) ma méi truéng nude
song con kha ning ti€p nhin so véi lugng phat
that hién nay tai khiic séng dang nghién ctru. C6
3 kha n3ng xiy ra:

Néu Lt > 0 - doan séng con kha niing tifp
nhin, chiju tii Jén hon lugng x4 thai chit &
nhiém hién nay;

Néu Iin = 0 - khi nang tiép nhan chit &
nhifm cia doan séng dén g1cn han hay ngudng
chiu tai cuia khilc séng d3 dén giéi ban.

Néi Lt < 0 - mdi trudng nudc sdng hién
d3 qua tai ddi véi chit 6 nhidm, khing con kha
ning tiép nhin chat 6 nhiém nita.

2.3. Phiromg phdp tinh todn va du bdo dya chat
hieong mrde vao md hinh MIKE 11

Mo hinh MIKE 11 12 bd md hinh 1 chidu
dugc phét triér béi Vién thiy luc Pan Mach
(DHI) tir md hinh gbe déu tién ra doi nim 1572
ding @& md phéng thiy lwe nuée trong séng.
MIKE 11 ¢6 thé tich hop nhidu module nhu
module truyén tii — khuéch thn (AD), module
chét luong mrde (W), module vin chuyén biin
cét (ST) va module mua rao ~ dong chay (RR),
ddy 1 cdc md hinh dwge st dung khé réng rii
trén thé giol. M6 hinh ndy hoat ddng dua trén 3

co s¥ 1y thuyét: md hinh mura-déng chay
(l‘uL\M) m6 hinh difn toan thuy luc va md hinh
chit lugng nude {6, 7). 85 ligu vé hru luong
dong chady song Nhué - song Day duge st dung
12 sb liéu n3m 2007 — 2008, md hinh Mike 11
mé phong hé théng thuy hye véi chi s& Nash
sau hiéu chinh, kidm dinh >95%, c6 duge chudi
50 1litu dong chay quan tric tai timg doan sbng
phuc vu viée tinh toan tii Iugng & nhifm cb sin
trong doan sdng 46 v&i ndng 46 chit 6 nhidm
dugc st dung theo két qua quan tric nim 2009.
Trinh ty ¢ac budc tinh toan md hinh duge thuc
hisn dya trén s6 lidu do dac thuc t, sb ligu
fhéng k& ¢o lién quan v 42 duge ap dung thing
cbng cho nhiing dir bdo khéc & mdt sb céng
trinh trude d6 (1, 5).

3. Két qua va thao ludn

3.1. Dir béo tdi Iugng 6 nhiém theo cde kich
bén phét trién KTXH

K&t qua tinh toén céc théng sd méi trdmg
twong Umg v6i 6 kich ban phat tncn KT-XH
duge thé hién qua bang 1 .

Kich ban 1: Cing véi viée giz ting cua din
cu, sdn lucmg cong nghidp, nong nghiép ma
Khéng c6 bit cir cac bign phip kiém soit, xi by
niao thi tai luong trén todn lwu vyue ting Kn rat
dang k& so v&i nam 2008. Lugng nudc thii dén
nim 2015 13 1,4 ty m*/nim, ting khodng 25,6%
so vé&i nam 2008. Téng tii lugng cic chét o
rhidm 3 tridu tAn ma trong 46 Ha Nai 12 dia
phwong chibm ty 18 16n v& cic ngudn thai. Vi
vay tinh trang 6 nhiém trén LVS Nhu - Day s3
tiép tuc dién ra véi mirc 43 ngay cang czo.

Kich ban 2: V6i kich ban niy thi tinh hinh
mdi trudng s& kha quan hom, tii hrong va thig
lrgng mudc thai giam di 1o rét, tong tii lugng
x8p xi 1,23 tridu tAn/nim, téng toong nudce thai
giam xudng con 554 tridu m’/nim, twong duong
véi 1,5 tddu m/ngdy. Tuy nhién cung cin ¢b
nhimg co ché quén 1y pht hegp rihdm dim bao
duy 71 ¢ée hogt ddng bac v& mdi tudng.
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Kich ban 3: V& sy hoat déng higu qui cioa
Uy ban bao vé méi trudmg LVS Nhué - Péy, co
ché didu phéi gita csc nganh, cde dia phwong
trong cbng thc quan Iy méi tnrdmg tdng thé cia
toan hou vuge hop ly, xdy dung mét quy hoach
chung nhim x4c lp céc muc tidu va 8 xuft cée
bién phép bao v&, cai thién, phat trién bén virng
tal nguyén méi trudng lea vge séng Nhué -

kit o Chng mghs, Tép 29, 5828 (2013} 166-176

séng Day.Trong dé tién hinh phin logi ngudn
thai va mr Iy fai chd trude khi thai ra mbi
Trdmg. E‘rfﬁng that frinh 49, y thic cda nguti
dénn tong cdng tac bdo v€ mbi trudng dvoc
ndng lén, gbp phan gidm Iucmg phat thai. Tai
ms:mg giam xuéng rit rhidy, khodng 6106
tin/nEm vSi 277 tritu m/nim.

Béng 1. Tong lrgng nuée thii theo che kich bin phit trién kinh té x3 hoi

Chckich Téi lugng toan liru vire (tin/nim) Nrde thai
‘ban Nguén thai BOD, CoD 85 N téng P téng (m’/nim)
Kichbinl Nongnghiép  375.385 450462 1031002 148618 82632 1.078.576.648
(dén ndm Céng nghiép  45.539 96.040 34.595 7.770 1.807 53.259.261
2013, nwdc  ginh hogt 159.532  271.676 280158  23.826 4025  254.142.264
thdi khong

dugcxik )y Toin LVS 580.456 818178  1.395.755 180.215 88464  1.385.978173
Kichban  Noéngnghiép  150.154  180.185 412401 59447 33053  431.430.659
2(dénndm  Congnghitp  18.216 38416 33.838 3.108 723 21.303.704
2015, 60%  ginh hoat 63813 108670  112.063  9.530 1.610 101.656.906
nuéc thai

dugexie i)  ToanLVS 232183 327271 558302 72.086 3538  334.391.269
Kichban3  Néngnghiep 75077  90.092 206200 29.724 16526 215715330
(dén nam Cong nghiép  9.108 19.208 16.319 1.554 361 10.651.852
2015, 80%  ginh hoat 31.906 54335 56032 4765 805 50.328.453
nteoc thdi

dupexizl))  Toan LVS 116091  163.636  279.151 36043  17.693  277.195.635
Kichban4  Néngnghiép 435211 522253 1201339 172.041 95463  1.245.586.084
(den nam Cong nghiecp  90.960 189920  164.955  15.380 3.669 102.954.142
2020, mebe  ginh hogt 165.884 282499 291326 24776  4.186 264.272.246
thdi khéng

dugcxi )  Toan LVS 692.055 994672  1.657.619 212,196 103318  1.612.812473
Kichbdn5 Noéngnghiép  174.084 208901  480.535 68816 38185 498234434
(dénndm  Congnghigp 36384 75968 65982  6.152 1.468 41.181.657
2020, 60%  ginh hoat 66354 113000 116530  9.910 1.674 105.708.899
niroe thai

dugcxitly)  Toin LVS 276.822  397.869  663.048 84878 41327  645.124.989
Kichb2n6 Nongnghiép  87.042 104451  240.268 34408 19093  249.117.217
(den ndm Coéng nghidp  18.192 37.984 32.991 3076 734 20.590.828
2020, 80%  ginh hoat 33177 56500 58265  4.955 837 52.354.449
nuce thai :
dugc ik If)  Toan LVS 138.411 198934 331524 42439 20664  322.562.495

‘Kich ban 4: Phat trién kinh t& x4 hoi dén
nim 2020, toan bd Iuong nude thai khdng duge
xt Iy Day cling 13 kich ban nhim danh gi4 tizh
trang 6 nhifm méi truémg phat trién kinh t&
khéng di kém véi quy hoach bio vé mm trudng,
d¢é thiy duge su tic ddng cha ede ngudn thai ¢di

véi moi tredng nwde. Theo kich ban ndy, thng
lugng nude thai cua 3 ﬁgﬁ:‘m thai sinh hogt,
cdng nghiép, ndng nghidp vio khoing 1,61
fridu m’/nim gip 1,46 1An so vii n3m 2008,
tdng tai lwong & nhidm x4p =i 3,7 widu hn'nim,
rong 46 1A luong chit lo Mmg 13 1,7 tridw

R



R

364

N.T. Théng vit nisk. / Tap chi Khoa hoe DHQGHN, Khoa hoe Ty nhitr vi Corig nghé, Tép 29, 5525 (2013) 166-176 171

tan/mim. Véi luong nwde thai va til hwong 0
nthiém 14, tinh trang & nhiém trén heu vye séng
s& trd nén trim trong hon, din dén suy thoai va
can kigt ngudn tai nguyén nuéde trén heu vye,

Kich ban 5: Theo kich ban nay, hrgng niée
thai chura qua xr 1y vin con kha 16, vide dau t
hé théng xir Iy nude thai dang trong giai doan
trién khai xiy dymg, va dé vao hoat ddng higa
qua cling phai mit mot khoang thii gian khong
it, trong khi hrgng nudc thai ngdy cang tang.
Luong nude thdi chwa qua xir ¥ cia 3 ngubn
thai chinh 14 643 triéu m’ twong dwong 1,7 triéu
m’/ngdy. Téi luong céc chit & nhifm khoing
1,3 triéu tin/nim. Tai lugng nudc thai gidm di
dang k& nhung vin con & mic cao, ¢d kha ning
gay 6 nhim dbi véi moi tnromg nuée...

Kich ban 6: Giai doan cudi thuc hién quy
hoach béo vé mbi trudmg luu vuc séng Nhué -
Bay, moi cdng viéc co bin d3 hoan thanh. Cac
nha méy xir 1y nude thai tai cic khu cbng
nghiép, khu d6 thi, co s& sin xuft duge van
hanh, hoat d9ng hi§u qua. Xur ly triét dé cac co
s¢ sin xuit giy & nhifm nghiém trong theo
Quyét dinh 64/2003/QB-TTg, ddng thoi nao vét
khai théng dong chay, hoan thanh co ban viée
auy hoach cac ngudn xa thai trén luu vire séng,
cé hé thdng cip nude, hé thdng tidu thoat nudc
s, nude thai rigng bidt, Tai lwong chét thii
gidm di ding k&, lugng nude thai con 305 tridu

m/mim véi thng t3i lugng 660 nghin tAn/nim.

Theo kich ban ndy, luong nuée thai vi chit 6
nhiém gidm 6 rét, didu ndy cho thiy vai trd
quan trong cla con nguoi trong qué trinh cai
thién moi tnrdng.

Nhur vay, c6 thé thily ring viée tinh toén, du
bao tailugng theo cic kich ban phét trién kinh
té - x3 hdi cho phép hinh dung mirc 46 6 nhifm
vi nhitng thc déng do 6 nhidm gdy ra @8 cé ké
hoach hinh ddng nhu thye hign cic bign phap
iifm soht, giam thidu chft & rhifm nhim cai
thisn chét heong nude.

Mirc 4 tac ddng qua 2 kich ban khang xir
ly, mang tinh chét kifm tra va cdnh bao trong
vige phat trién KTXH khong di kém véi cice
bién phap bdo v8 méi trudng va ngudn nudc.
Lirong nude thai ting nhanh cho dén nim 2020,
frong &6 nganh cdng nghiép ¢6 t¥ 1¢ ting trudng
cao nén mirc 4§ gia ting nudc thii ciing 1dn
nhit, chic chén s& din dén suy thodi ngudn
nudc trén I vye sdng Nhué - Pay. Viée du
béo tai lugng & nhiém theo cac kich ban tiép
theo cho thy duge xu hudng phit trién trong
tuong lai, ddng thdi phan 4nh sy tic dong cla
con ngudn (théng qua viée xr ly tuong tng véi
60%, 80% hrgng nudc thai). Ting budc gidm
thidu 6 nhifm méi trudng trén hru v séng 1a
buédc di pht hop theo hudng phit trién bén
vimng.

Trong cac kich bin méi chi tinh todn cho 3
loai ngudn thii chinh 1d néng nghiép, cong
nghiép va sinh hoat. Trong &6 lugng nuéc thai
nong nghiép chiém ty trong 16n nhit nhung
duoc phin bd tuong 461 ddng ddu trén toan luu
vire nén sy anh hudng, tac dong dén mdi trudng
13 khdng 16n. Ngudn thii sinh hoat 13 vin 42
ding quan tAm hon ca, tuy chiém ty 1& nho
nhung lai chita him lugng céc chit 8 nhiém
16n,13p trung chit yéu tai cdc khu a6 thi. Ngudn
thai cdng nghiép, tuy chiém ty 16 nhé nhung lai
¢b the @6 gia ting 1ém,'ndng 46 6 nhiém cao.
Cic loai ngudn thai khac nhw du lich, y t8, ling
nghé... v6i thi hrgng khong nhé lai c6 din bién
phir tap cling dang cin quan tim ding mic 48
trinh nhimg tic ddng xAudén méi tnromg.

3.2. Dy béo dién bién chdt bepng nudc séng
Nhug By

¥ét qui tinh toan dién bién cic théng sb
chit lugng mide séng Nhué¢ Pay bfmg mé hinh
MIKE 11 theo 3 kich bén phat trién KT-XH dén
nim 2015 &woe thé hidn t binh 1 &n 6. Qua
dd, ¢6 thé tit ra mdt &b nhin x&t nhu saw:
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Vin Binh Nga;aa:,\ chuGué Ciu Héng Gin Glan
Phd Khiu
GRS Hien Trung T BOD [KB1)
[y B pAR) ———Bo0 MBI
o e e U0V DEFIOH (RS} — CCVM 03 2008 [E1)

------- COVH 08/2004 [2)
Hinh 1. So sinh ndng d6 BOD du bio nim
2015 vdi hién trang (2008) doc theo sng
Péy-KB1,KB2,KB3.

Kich ban 1. Luu luong nude thai trong huu
vue séng Nhué - Pay ting theo sé lidu nhu
trong quy hoach (2015), nuée thai db xudng céc
sbng trong Iru vuc nhung khéng duge xir 1y.
Muc dich clia kich ban ndy nhim: (i) Du béo
tinh hinh chit luong nuée trén hru wyc séng
Nhué - Péy trong trurdng hop phét trién khong
di kém véi cac bién phap bao vé mdi trudng;
(i) Panh gid mirc 46 anh hudng cia mrde thai
dén chit luong nudc séng, tir 46 dua ra céc
canh bdo cin thiét cho cdng tic bio v& méi
trudmg Kich ban ! dwa ra mt bic tranh thé
hién sy phat trién, ting tnrdomg cha dan 6 va

IR i Trang REEDR 0O (KLY
T DG KR C——ba xR}
— GOVH ORZIGE(EL] exmrers CEOVN O5f 100m (B2}

. CCWN 08/ 20F (A2

Hinh 2. So sdnh nong ¢ DO dir bdo ndm
2015 vdéi bién trang (2008) doc theo sng
Day-KB 1,KB2,KB 3.

cic nganh kinh t& x3 hoi, kéo theo d6 sy gia
ting vé hegng thai vio cac ddng séng. Két qua
tinh toén cho thay, chit lugmg nude trén lueu
vyc S€ ngdy cang xéu di, nong d6 DO tai nhiéu
diém trén sdng Nhué dao déng tx 0,5 dén 5,6
(mg/l) - thc chwa dat tidu chuin chit hrong
nude mit loai A, trong khi d6, sbng Day bit
dhu xuft hién mdt s didm ¢é m;:‘mg ¢6 DO
khéng dat QCVN 08/2008 (A2). Ngoai ra, cic
thong sb khic ciing & mdc bio dong, nf‘mg do
BOD tai mot s6 diém trén sdng Nhué dat gid tri
100(mg/1) gp 4 lin so véi QCVN 08/2008 (B).

B
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0
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pa ] J f
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Béng thé Dong Cuan Ty Ly Vae
EEEEN Hior Trang BERADEER BOO k)
=== 00 pa) [— e )
- GU/N CRFZ0DE IETY Qv Bh/200e {52
YYILIT ] Q[“mﬂgfztﬁ(é [ ]

Hinh 3. So sinh ndng 48 N téng dyu béo ndm
2015 vé&i hién rang (2008) doc theo sdag Pay
-KB 1,KB2,KB3.

Hizh 4. $¢ sinh néng 46 BOD du bio nim
2015 véi hidn wang (2008) doc theo séng
Nhug- KB 1, KB 2, KB 3.
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Hinh 5. So sanh ndng d6 DO dir bao nim 2015

v hién trang (2008) doc theo séng Nlmé - KB 1,

KB 2, KB 3.

Kich ban 2: Trong kich ban nay, luu luqng
nuéce thai ting mét cach tit yéu do su phat trién
cha dan sinh, kinh té va cic hoat déng c6 lién
quan, tuy nhién nuéc thai trede khi xi thii vao
hé théng sbng di dugc xir 1 60%. Muc dich
cta kich ban 2 nh3m: (i) dr bic chit hrong
nude trén hru vye song (mg véi kich ban phat
trién kinh t x4 hoi va hanh déng clia con ngudi
451 véi mbi trudmg; (if) danh gid mic 49 anh
hudng cia nude thii dén chit legng nude song
trong luu vire séng Nhué - soéng Day Két qua
tinh toan cho thdy ndng d6 BOD, ¢6 bién 4di
theo khong gian, cu thé 13 ¢6 nhitng diém ndng
% a3 gidm nhung ciing ¢6 nhiing diém néng 6
van ting do chét thai duge xir Iy chwa nhidu
trong khi lru lugng nude thai vin ting. Trén
sdng Nhué & modt vai vi tri nhu Ciu Té, Cu Ha
Déng, Kénh La Khé ¢6 ndng 43 BOD rét cao
dao ddng trong khoang 80 (mg/l), bén canh do
lai ¢6 nhimg &iém chit luomg nuée dat tidu
chufn B1 QCVN 08/2008 (Séng Pheo, Ciu
Van), tai tram bom Pong Béng va ciu Phii Ly
chit huong nuée con dat chi titn A2 QCYN
02/2008. Nhin chung, do dugce xir Iy 60% nén

Hiph 6. So sanh ndng 4o N tong di bao nam
2015 v&1 hign trang (2008) doc theo séng
- Nhué-KB1,KBZ KB3.

chit lwgng nwéc tinh toén trong kich ban nay
b6t 6 nhiém hon so véi kich ban 1.

Kich ban 3: Luu luong nudce théi ting do sy
phét trién ¢lia dan sinh kinh t& va céc hoat dong
¢ 1ién quan, fuy nhién nude thai rude khi x3
thai vio hé théng séng trong khu vire 43 dugc
xit 1y 80% nhim han ché bét anh hudmg cta
nuéc thii dén dong song.Két qua tinh toin cho
thdy ndng 46 BOD a1 giam di so véi kich ban
2. Ndng 46 BOD trén s6ng Nhué dao ddng tir
60 — 80 (mg/1), séng Dy 12 dudi 20 (mg/1).Két
qua chay md hinh cho théy, chét lugng mudc

sbng 33 duoc cai thidn dang ké trong céc kick

ban xir Iy 60% va 80% so véi thuc té hién nay.
Néng dd BODs trén song Nhué chi con dao
dong tai mirc 100{mg/1) so v&i hon 160{mg/1)
nhv trong kich ban 1. Nong 80 BOD; trén séng
iy hiu hét déu dat titu chufn B2 QCVN
08/2008. K& qua trong kich ban cdn cho thiy
ngudn thai 13 yéu 16 anh huémg quyét dinh dén
chét Tugng mxde sbng trong luu wvire, do do cin
phai thus hifn c4c bién phip quyét list 8é dam
bdo tinh trang mdi trudng nodi chung va mdi
trudmng nudc mit ndiriéng.
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D41 v61 che Kich ban phat trifn KT-XH dén

nim 2020, két qua dy béo dwge thé hién tr hinh

7 &n 12,

Kich bin 4: Ung véi v luong nuée thai
ting do sy phit trién cha dan sinh kinh té va céc
hoat d6ng ¢6 lién quan tink dén n3m 2020. Liu
luong thai ra séng duge gia dinh ring hoin todn
khéng dugc xit 1y.

, [6p 28, 5625 (2013) 156-176

Kich van 3: Luu lueng thai ra séng 43 duge
X by 60%. Tuong tu nhu kich ban 2,muc dich
cua kich ban 5 nhin: (i) du béo chét lvong
nurée Tén hma vize sdng fmg véi kich bian phit
trién kinh té x4 héi dén n¥m 2020 vi hanh dong
cia con ngudi 861 v6i méi trudmg; (i) danh gia
mitc d3 dh hudng cia nubc thdi dén chit
heong nude sdng frong luu vue sdng Nhué -
sbng Déy.
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Hinh 7. So sénh ndng 46 BOD dy bio nim 2020
vai huén trang (2008) doc theo séng Bdy — KB 4
KB 5,KB 6.

¥

Hinh 8. So sanh néng d3 DC dir bio nim 2020
vl hién trang (2008) doc theo sdng Pay — KB 4,
KB 35, KB6.

mg/l

o n e aobhb RERER

VinBinh  Npgoal &8 C’:‘xu&.u: le-l&ng E3aGlan
phia Khix
NI Hien Trang DR N ting (KD4)
CSET1 N tBag feBS) =0 Nténg {kBs)
soarace QUVE OM 2006 {62} - e QUYN G 2004 (B2)
r—— GOV 342002 LA

Hinh 9. So sinh nong @4 N tdng dy bao nim
2020 v6i hién trang (2008) doc theo séng Déy —
KB 4,KB S, KB 6.
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BENZ Khé DIng . (uza Firw L§ Win
NIRRT HienTrang i 3 200 pins)
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Hinh 10. So sinh ndng 36 BOD dir bio n¥m 2070
vl hida irgng (2008) doc theo sOpg Whad - KB 4,
KB 5 KB 6,

T
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Hinh 11, So sénh ndng 46 DO dy béo nim 2020

véi hign trang (2008) doc theo séng Nhué — KB 4,

KB 5 KB 6

Kich ban 6: Luu lugng thai ra sdng lic niy
dd duoc xir ly 80%. Két qua tinh toan du bio
nirm 2020 theo 3 kich ban cho thiy, chit luong
nude séng @i dwge cai thién ding ké khi hru
lugng nmudc thdi duge xi 1y trude khi that ra
séng so vi hru lugng nude thai khong duge xir
Iy. Néng 46 BOD; trén séng Nhué chi con dao
dong tai mic 40 (mg/l) so vdi hon 100 (mg/d)
nhw trong kich ban 4. Nong d6 BOD; trén sbng
D4y hiu hét ddu dat téu chudn B2 QUVN
08/2008.

C6 thé néi ring, qua 6 kich ban tinh toand8
ding nhén thiy sy khéc nhau trong mdi kich
ban phat trién kinh t& x3 hoi va tac ddng cua
con ngudi d6i véi chit hrong nwde trong lwu
vuc song Nhué - s6ng Ddy.Trong kich bén 1 va
4, néu nude thai khong duge xit 1y, dong song
s& ngay mdt 6 nhifém hon. Néng dd chc chit
tinh todn ddu vuot xa so véi tidu chudn chit
leong mréc mit loai B2, chi mét 55 it dat load
B2 nhung khéng dat loai B1, ¢6 diém ROD; dat
trén 100mg/l va DO nhd hon lmg/l. Pav 14
rthitng con s& hét sire ddng lo neai, 401 hdl phai
¢4 bién phap ngin ngla thich hop @& cai thiéa
chit huong nude sbng. Trong cée kichbin 2 vA 5

Hizh 12. So sénh néng 48 N tdng du bao
ndm 2020 véi hi¢n trang (2008) doc theo
séng Nhué - KB 4, KB 5, XB 6

(nude thai duge xir 1y 60%), va kich ban 3 va 6
(nude thai duge xit 1y 80%) mirc dd 8 nhidm da
giam di déng ké, hiu hét cac diém ddu dat tidu
chudn B2, mét s diém con dat loai A2.

4. Két Juin

T4l lueng 6 nhidm clia LVS Nhué-Biy da
duroc tinh toAn twong Umg v6i 6 kich ban phét
trién KT-XH dwa vio 3 ngudn thii chinh 13
néng nghiép, cdng nghiép va sinh hoat. Trong
&5, néu todn bo lugng nudce thai khong duoe xix
19, tai hromg céc chit & nhidm ludn & mic cao,
c¢6 khd ning gy 6 nhiém ngdy cang ting cho
LVS. Nguge lai, néu lwong nude thii duge xa
I¥, tai hegng céc chit giy 6 nhifm 43 giam di
déng ké, diic biét khi duge xir 1y 80%. Két qua
dv bio dign bién chit Jugng nudc séng bing md
hinh MIKE 11 cho théy théy s khac nhau
trong mdi kich bin phét trién kinh t8 xa hoi va
thc ddng cta con ngudi ddi voi chat luong nude
sdng. Cu thé 1a d8i v&i kich ban 1 va 4, néu
lugng murde thai khoéng duge xir 1y, dong song
st ngdy cing & nhidm. Néng 46 cic chét tinh
todn dsu Vot xa 50 véi tidu chufn chit leong
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nrée mit logi B2, chi mot sb it dat logi B2 (2] uB_g Tainguyén va 1;"5101 ﬁjgpﬂ wmiﬂi—‘aﬁ G40 1 '“!0;
nhung khong dat loai Bl, c6 diém BOD; dat Iwmigmfu::n?aéau,leﬁhue-}g)a?? 1?113 g:m; LLsgonc"
trén 100mg/l1 va DO nhé hon limg/l. Trong céic Béng Nai.

kich ban 2 va 5 (nude thai duge xir Iy 60%), va 3] BO Tai nguyen va Méi truémg, 2008, Béo céo méi
kich ban 3 vd 6 (nude thai duge xir 1j 80%) ;‘gg qubc gia nim ~ Moi trudng lang nghe Vidt
mic 4§ § nhicm 42 gidm di dang k&, hau het [4] B3 Tk nguyn va Mbi tradmg, 2010, Bho cdo mdi
céc diem déu dat tiéu chuin B2, mdt s6 diem tnrdmg qudc gia — Tong quan mai trudmg Viét
con dat loai A2. Nam.

[5] Pé Thi Huong, Nguyen Thi Héng Harh, Nguyén
‘Thi Phwong Hoa, Tran Lan Anh, Trén Hong Thai,
2010, Co s& phuong phép lugn tinh todn kha ning

Tai Hi¢u tham khdo chju tdi méi trudng nuéc sbng va mot 8 két qua
tinh to4n thi diém trén song Nhué - P4y, Tap chi
{1} Tong cuc MBi ?:rucng, 2009, Pédnh gid nguong KTTV. 595: p. 4349,
chiu tii va d& xudt cic gidi phip quan 1y, khic [6] DHI, 2004. MIKE software user guide.
phyc tinh trgng 8 nhidm mdi tnrdng nuéc song [7] DHI, 2004. MIKE 11 Reference Manual

Nhué-séng Day.

Estimating Changes in Water Quality of Nhué and Day Rivers
- under Different Scenarios of Socioeconomic Development

Nguyé&n Toan Thing', Trdn Hong Théi?, P4 Thi Huong?, Luu Pirc Diing®

' Department of Meteorology, Hydrology and Climate Change, 8 Phdo Pai Léng, Hanoi, Vietnam
Viet Nam Institute of Meteorology, Hydrology and Environment

Abstract: Total pollution load of Nhué-Diy rivers was estimated under 6 scenamos of
socioeconemic development towards 2015 and 2020, based on three main discharged sources,
including agriculture, industry and living waste water. The results showed that in case of the entire
amount of waste water was untreated, pollutant load would be very high, causing increasing pollution
in the rivers. Conversely, when waste water was treated, the pollutant load has markedly decreased,
especially when the treated process attained 80%. On the other hand, the estimations obtained from
software MIKE 11 released differences in water quality under each scenario and human tmpact as
well. In scenarios of 1 and 4 in which total amount of sewage was untreated, the rivers became
increasingly polluted. Most of the environmental parameters far exceeded the water quality standards
of B2, only a few studying sites reached standards of B2 but those of Bl. In scenarios 2 and 5 (treated
wastewater reached 60%), and 3 and 6 ones (treated waste water reached 80%), pollution levels
decreased significantly, most studying sites attained the standards of B2, even some reached those of
A2,

Keywords: Nhué-Priy rivers, scenarios of socioeconomic development, water guality, polluiion
lIoad, MIKE 11 software,
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g Du bdo tai lwgng 6 nhidm t0i da ca sdng Nhué - Day
theo muc dich s dung ngudn nudc

Nguy&n Toan Thing'*, Tran Hbng Th4i’, B3 Thi Huong?, Luu Dic Diing?

'Cuc Khi fuong Thuy vén va Bién doi Khi hiu, S6 8 Phdo Pai Lang, Ha Ngi, Viét Nam
*Vién Khoa hoc KK twgng Thuy vin va M3i truong

NbAn ngdy 29 thang 11 ndm 2013
Chinh sira ngay 10 thing 12 ndm 2013; Chip nhin ding ngay 16 thing 12 nam 2013

Tém tiit: K&t qui nghién ctru cho thiy sy gia ting déng ké luu lwgng thai trén séng Nhué-Piy dén
nim 2015 va 2020 14 do sy phat trién manh mé trén mei linh vue kinh t6-x3 bdi va sy mé rong céc
khu 46 thi. Két qua dy bao tii lugng & nhifm t6i da dwa trén md hinh MIKE 11 cho thiy su khéc
biét v& tai Iugng 6 nhidm t5i da (L) ddi véi céc myc dich str dung ngudn nude (B1, B2 va A2) va
timg doan séng khic nhau. Pbi véi muc dich sir dung Bl, Ly cho théng sb TSS 1a 1om nhit, tiép
&én 13 chc théng 8 hirn co vA cudi cling 14 kim loai ning. Theo myc dich st dung B2, L, 881 véi
TSS cao hon so véi loai Bl khodng 2 lin, cac théng s khic cao hom tir 1,5- 1,7 ln. Theo myc
dich stir dyng A2, Ly d6i véi TSS va COD gidm so véi mirc B2 khoang 3,3 lin, déi véi BOD;s va
NH,” gidm hon 4 lin, cdn céc thdng sb 6 nhifm kim logi ning gidm tir 1,9 - 2,5 1An. Nhin chung,
L, cho thong s& TSS cao nhit & tit ci cic doan song; tidp dén 14 cic théng sd COD, BOD; va
NH,'; va thép nhét 1a kim loai ning, Mit khéc, L, niirn 2008 thip hon 1,01 1in so v6i nim 2015
va thip hon tir 1,193 - 1,23 ln vé&i nim 2020. Trong ca 3 myc dich sir dung nude, cic doan trén
song Py cb Ly cao hon so véi phidu doan trén song Nhug.

1. Mé& din

Trong nhimg nim gin ddy, tinh hinh phét
trifn kinh t& - x3 hdi (KT-XH) trong 1u'u vuc
sdbng (LVS) Nhué - sdng Day dién ra rit manh
mé, dem lai nhiéu loi ich to i6n cho nén kinh té
quéc dan, gop phin nang cao d&i sbng che
ngudi dan. Tuy nhién, ngoai nhimg I¢i ich

‘mang lai thi tinh trang & nhidm do nhitng mit

tréi cla cac hoat ddng trén ghy ra dang ¢ muc
bae ding. Mdi trudmg ndi chung va mdi trudng

“Tac gid litn hé. DT.: 84.4.32595325
Email: thangfes@gmail.com

177

i Tir khéa: td Iwgng 6 nhifm 181 da, séng Nhud-Déy, muc dich s dung ngubn nurde, mé hinh MIKE 11.

nuée noéi ridng trong khu vuce dang bi & nhidm
nghidm trong giy anh hurdng tidu cuc &n sic
khoé ngudidan cling nhu he sinhk théi canh quan
trong ving. Cac bao cdo gin diy cho thiy todn
LVS Nhué - Dy phi tiép nhin huomg nube
thai khoang 800.000 m’/ngdy d3m, trong dd
ngudn nuée thai riéng khu wrc Ha N ¢fi (chua
mé réng) chiém trén 50%, khién cho LVS Nhug
- Pay 1a mot trong 3 huu vire sdng dang bi &
rhiém nghiém trong nhit & nudc ta [1-4]. Cac
con sb théng k& con cho thiy cé hom 700 ngudn
thai, hiu hit d3u khéng duge qua xir I, 40 true
tifp vio LYVS. Dién bién cia tinh trang & nhidm
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khdng ¢6 dau hidu duge cii thitn mi con ¢4 xu
hirdng ting 1én. Bén canh 46, nhu ciu sir dung
nude trong LVS ngdy cang cao do sy md rdng
cho khu &3 thiva phat trién KT - XH, trong khi
d4 moi trudng nude trén cac sdng thude hru vize
dang bi suy kiét vA 6 nhifm ning nd... Xuit
phit tir thye té rén, mot trong nhitng y8u ciu
cip thiét hidn nay 13 tinh todn va du bio dugo
thi hrgng 6 nhidm tbi da A4i véi séng Pay va
séng Nhué theo c4c muc dich st dung ngudn
mzde(duge quy dinh theo quy chudn chit lrgng
nude mit QCVN 08/2008-BTNMT). Day s& 1a
co s khoa hoc gquan trong cho viée thue hién
héa cic k& hoach phat trifn KT-XH vi xdy
dung céc gidi phap nham giam thidu, khéng ché
mirc 49 gia ting & nhifm, bdo vé ¢ hiu quéa
ngudn nude, bao v& méi trudmg vi canh quan
thién nhién LVS Nhué - Day.

2. Phuwong phip nghién ctru

Phuong phép tinh toan tai hrong 6 nhiém t6i
da cua sdng duge tinh todn theo phuong phép
cita P4 Thi Hrong va nnk (20 10) [5]. Trong 44,
trinh tw dzmh gi4 kha nding tiép nhan nuéc thai
cliz ngudn nude s3 thue hién theo 3 bude sau:
Buée 1: Tinh todn tii hrgng chit 6 nhidm c6
sin trong séng (ndng dd nude mit). Budc 2:
Tinh toén ti twong 6 nhi¥m t6i da cia chét 6
nhiém (nbng d6 tiéu chuin). Buéc 3: Tinh kha
ning tiép nhin nmwde thai bao gom tinh ta1 luo*ng
& nhiém tng hop (ciia ngudn thii va sin cd);
tinh kha narlg hep nhan fai lucrng chit 8 nhidm
cia nguon nudc; Xac dinh hé sé an toan; va
d4nh gia kha ning tiép nhan chit 6 nhidm cia
nguc"m nudc.

2.1. Phuong phdp tinh idi luong 6 nhiém téi da

Tai heong 6 nhifm t81 da (Ly) 12 khéi hrong
Has nhat cla cic chit & nhifm ¢4 thé ¢4 Tong
ngum nuée tlep nhin ma khong lim inh hudmyg
&n kha ning d4p mg myc tiéu chit lugng nude

374

Sroa b Tw nbadn vd Cing nghd, Tép

=ia mgudn tiép mhin, va dwoc tinh theo cong
thire:

Lu=(Q+Q)*C* 864

Trong dé:

Le(kg/ngay): 13 tai wong & nhidm téi da
cia chit 6 nhim

Q, (mr'/s): 12 huu luong dong chdy tic thoi
nhé nhat & doan séng cin dinh gia trude khi
tiép nhan nude thai

Q. (m’/s): 1& Tuu lugng nude thii 16n nbit
dira vio ngudn nude

C, (mg/l): 12 gi4 tri gi6i han ndng 48 chit 8
nhiém duge quy dinh theo QCVN 08/2008 dé
dim bao mue dich s dung cla ngudn nude
dang duge danh gia

86.4: 12 hé sb chuyén &4i don vi thit nguyén
ti (mr'/s) * (mg/1) sang (kg/ngiy)

T6m lai, viée xdc dinh tai hrong 6 nhidm téi
da cia chit 6 nhidm {La) duge tinh todn theo
lru lwong dong chiy tire thei nhé nhit dbi véi
timg doan séng trudc khi tiép nhin nude thai
(Qy), tinh theo luu lvong nude thai 1én nhat (Q)
vA gi tr] gi6i han néng 46 chét 6 nhidm dirge
quy dinh theo quy chudn chit luong nudc mit
QCVN 08/2008-BTNMT (C,.).

2.2, Str dung mo hinh MIKE I tinh todnL 4

Mé hinh MIKE 11 ]2 bd mé hih 1 chidu
duge phit tridn béi Vién thiy lue Dan Mach
(DHI) tir md hinh gbe ddu tién ra doi nim 1972
ding & m6 phong thiy lre nude frong song.
MIKE 11 ¢é thé tich hgp nhidu module nhu
module truyén tai — khuéch tin (AD), module
chit lugng nude (WQ), module vin chuyén bin
cét {(ST) va module mua rio — déng chiy (RR),
ddy 13 cdc md hinh duge sit dung khé rdng 13t
trén thé gidi. M6 hinh ndy host déng dya trén 3
co s& 1y thuyét mé hivh mwa-déng chily
(NAM), md ainh difn todn thiy hre va md hich

i
E.
i
i




T

375

N.T. Théng vé nnk. | Top chi Khoa hoe DEQGEN, Khoa koe Tyt nhidn vt Céng nghf, Tép 29, $625 (2013) 177-185 179

chit hrgng nude [6, 7). S6 lidu vé hm lugng
déng chiy sdng Nhud - sdng Péy duge sir dung
14 sb Héu nim 2007 — 2008, mé hinh Mike 11
md phong hé thdng thuy luc voi chi s& Nash
sau hifu chinh, kifm dinh >95%, ¢b duge chudi
s lidu dong chay quan tric tai img doan song
phuc vu viée tinh ton tai lwgng & nhidm c6 sin
trong doan séng 46 voi ndng 5 chit 6 nhiém
duoc sit dung theo két qua quan tric nim 2009.
Trinh i cic budc tinh todn mé hinh duge thye
hién dya trén sb lidu do dac thuc 1€, sé licu
thong ké ¢6 lién quan va i duge ap dung thing
cong cho nhimg dy bao khic & mot sb cong
trinh tnxdc 4o [4, 5].

3. Két qué va thio luin
3.1. S lidu ngudn thdi

$6 1i¢u ngudn thai duoc thé hién qua hinh 1.
Qua bidu a3, ¢6 thé nhin thiy luu heong thai
nim 2013, 2020 déu ting so véi 2008, Dic biét
nam 2020, hru hirong thai hai doan song Pay va
Iou legng thai cdc doan trén sdng Nhugé, gbm
Ciu Chiée - Ciu DBdng Quan v chu Pdng Quan
- Cong Thén, ting t4i hon 4 1in. Luu lugng thai
dr bio ndm 2020 tinh cho doan Céau Pdng
Quan - Céng Thin 12 16m nhit voi 8,66 m'/s
ting 4,8 1An so voi 2008, hru lugng thai nhé
nhit tai Cong Théin - thanh phb Phi Ly 1a 1,59

m’/s. Lwu hrong thai nim 2015 véi xu thé ting

dao ddng tir 1,05 dén 1,45 1n so v&i nam 2008,
hru heong tang 16m nhit 1 doan Cau Qué - Cau
Néng Phi. Sy gia ting hru hrong thai 14 do su
md dng cac khu dé thi & timg dia phuong trén
lwu vue; s ddy manh phat trifn kinh té trén
moi linh vie, dic biét 1 sy mé rdng thu 46 Ha
Noi voi ngay cang nhidu co s& san xuit, lang
nghé; va sy phat trién manh mé& cia cac thanh
phé khéc nhur Ha Nam, Nam Binh.

Do chiy qua khu vuc ddng bing khé bing
phing nén hwu huong ddng chiy tai cic doan
song thip, cu thé 13 luu Tugng 16m nhit dat duge
tai doan Cau Qué - Ciu Hong Pha véi gid tri
gan 29,5 m’/s, nho nhit thude doan Cong Lién
Mag - Ciu Ha Péng. Khu vue nghién ciru thude
ving phan chim li séng Day nén horu lugng
dong chiy chiu rhidu 4nh hudng ki 1 vé, theo
Céng van 528/TTyg - KTIN ¢la Thit twong Chinh
phii ngay 31 thang 3 nim 2010 vé viéc diéu
chinh nhiém vy phan Iii, chim 13 hé théng séng
Héng bao v& an toan cho thii 4é Ha No6i. Luu
lugng nuée bd sung nim 2015 vae mia can qua
dap Déy, luu lwong dong chiy cb thé 1én dén
100 - 200m’/s, mia i 12 600 - 800m’/s. Vi luu
lwong nhu vAy s& tac ddng rAt Iém dén kha ning
van chuyén, khuéch tAn céc chit 6 nhim trong
song. Trong nghién clru ndy, gid ] lua lugng
duge lira chon tinh todn 14 hru lupng it thoi
nhd nhit (gié tri trung birth thang) cia cac doan
sbng.

02008

i0
% -

€} thil {md/s)

L= I
1

02015
2 1020

I#n POz Ch
Mac-Cin CleTo (ki
HA Dérg

Céng Clalh ChTé- Chu

Cile  Césg PaThs- ChuQud
Pdrg  Tidn CluQd -Ch

Quar-  tharhphd Héng Phai
Céng  PHiLy
Teén

Poan sing

High 1. Difn bién hru hzonz thii cla cdc doan sCug tiep nhin nwés th3 cho ném 2013, 2020 [4].
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3.2. Duw bdo L theo myc dich sir dung

St dyng mé hinh MIKE 11 tinh toén L,
cho 6 doan Nhué va 2 doan séng Déy tirong
vmg v&i 3 myc dich sir dung neée B1, B2 va A2
duac thé hidn nhy sau:

a.Dir bdo Lgheo QCVN logi Bl (tudi tiéu
thuy loi)

Trong nim 2008, chit lugng nude tai hai
doan sbng Déay tr Ba Tha dén Ciu Qué va tir

Chu Qué ¢én Ciu Hong Phi phit hop &6 véi
muc dich s dung Bl. Nguge lgi, frén sdng
Nhué chi ¢§ médt 56 doan nhu ¢dng Litn Mac -
cdu Ha Daong v Cong Than - Phu Ly, chét
lugng nude con dam tao cho myc dich sir dyng
B1. Udc tinh dudi day duge tinh todn véi tit ca
cac doan song dé cung cép céi nhin tdng quat vé
Ly trén song Nhud, song Dy va tir d6 c6 thé so
sanh v&1 Ly cho cac muc dich st dung khac.
Két qua duoc thé hién chi tiét trong Bing 1.

Bing 1. So sanhLy cho cac doan séng Nhué, sbog Py theo mue dich st dyng B1 (kg/ngdy)

nim 2008, 2015, 2020.

Téng chit Amoni ' . Thiy Crom
Bomsong Nim  chn lo timg ?2‘3%) COD gﬂ Xianua é:;;" g,h;) ngin VI 6

(TSS) theo N) - (Hg) (Cr +)
Séng Nhué
Doanl 2003 728714 218614 437229 7287 2915 7287 7287 146 5830
gg;“%f‘g: 2015 738720  22161,6 443232 7387 29,5 73,9 739 15 9.t
Pong) 2020 869460  26083,8 52167,6 8695 34,8 86,9 865 1,7 696
Bomm2 2008 877100 263130 526260 8771 3508 8771 §771 175 70,17
é)%ilg%éu 2015 888663 266500 533108 8887 1355 889 889 18 71,1
T6) © 2020 107962,5 323887 647775 10796 432 1080 108,0 22 864
Boan 3 2008 846565 253969 507939 8466 3386 84,66 8466 1,69 6773
(ChuTé- 2015 852893 255868 511736 8529 34,1 853 853 1,7 682
CinChiéc) 020 104130,5 312391 624783 10413 417 1041 1041 21 833
Pom4 2008 881225 264367 528735 8812 3525 88,12 88,12 1,76 70,50
g’“{%ﬁ&' 2015 885846 265754 531508 8858 354 88,6 836 18 709
Qu';n) ® 2020 1086595 325979 651957 10866 43,5 1087 1087 22 869
BomS 2008 893507 268052 536104 8935 158 66 34 007 075
gﬁi‘%‘fg 2015 897614 269284 538568 8976 359 89,8 898 18 718
Thin) 2020 1189002  35670,0 713401 11890 47.6 118,9 1189 24 95,1
Bognﬁ 2008 94657,1 28397,1 3567942 9466 1694 7,12 366 007 0,81
%%Ph& 2015 953087 285926 $71852 9531 381 953 953 19 762
Ly) 2020 1000214 300064 600129 10002 40,0 100,0 1000 2.0 80,0
Séng Day
Domn7(@a 2008 628923 188677 377354 6289 252 62,9 6258 1,3 503
Thi-Chu 2015 632465 189740 379479 6325 2573 63,2 632 1,3 506
Que) 2020 $9956,7 269870 539740 8996 360 90,0 900 1,8 720
Poan 8 2008 1277116 383135 766268 12771 SL08 1277 1277 2,55 1621
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' . : Amoni

' Tong chat ; . Thiy Crom
e Doansdng Nim  rfnlo limg gg%) COD Fggﬁ"'} Xianua f‘igﬁ g’;) ngin VI
f (TSS) theo N) ) {Hg) (Cré'-)
;e gﬁu QUE- 2015 1340232 402070 804139 13402 536 1340 1340 27 1072
Do u Hon,
L - Phu) e 2020 155929,1  46778,7 935575 15593 624 155, 1559 3.1 1247

Nhu viy, c6 thé thiy rfing Ly theo quy Trén séng Ddy: Véi hai doan duge lua

hoach phit trién KT-XH dén 2015 va 2020 5i chon, Ba Th4 - CAu Qué (doan 6 - doan c6 hru
véi théng 56 TSS 1 16n nhit & tt ¢ cic doan lugng déng chiy nhé nhit) va Ciu Qué - Ciu
: song. Chat ran lo Iimg trong nguén nude duge
x tgo thanh do qu4 trinh bao mén, rira trdi dét d4
(|, mong hwu v va do chat thai sinh hogt, ebng .6y i doan chenh lach nhau déng k8. Poan
. nehitp, nong nghidp vd lang ngh€.Cac thdng s6 -y "o« ox s pie 61 cho phép 16n
6 nhiém kim loai nfing o6 Ly thip, rong khidd % Cennong w GO PAcp -
cic théng s§ & nhidm hitu co luén chidm tai 4t s0 Vo1 tat ca cac doan khac trén 4 song
lugng thai 16m. L,y du bdo cho quy hoach 2015 Nhug va séng Dy (Hinh 3).

ting trung binh tir 1 - 1,01 14n so véi nim 2008.
Pén nim 2020, tai lrgng ndy tinh trén cAc doan
dwoe lya chon ting trung binh tir 1,05 - 1,33 14n
50 voi ndm 2008.

Hong Phi (doan & - doan ¢ hrong dd thai
16n nhét so véi cac doan khic), nén Ly cho

Trén song Nhué: la doan c6 hru huogng dong
chay 16n nhit, dogn Cong Thén - Phi Ly (doan
6) ¢6 Lu cho phép 16n nhit so véi cac doan cdn
o lai ndm 2008, 2015. V& luu hrong thai ting
| f cao, doan Ciu Pdng Quan - Céng Thin ¢6 tai
o lugng t6i da 16n tinh cho quy hoach 2020 (Hinh _Hinh 3. So sinh Ly theo mue dich B1 giita doan 7

2). v4 8 nZm 2008, 2015, 2020 tinh cho cac théng sb
htucova TSS

b. Dy bdo Ltheo QCVN logi B2 (cho giao
thdng thity va cdc mye dich st dung khéc)

Trong nim 2008, két qui phén tich chit
hrong mude cho thiy trén ca 2 sdng Nhué va
song Pay muc dich st dung B2 van dwge dim
bao, tuy nhién & doan Ciu T4 - cAu Bdag Quan
cd mot sb ¢hi tidn virgt tiéu chudn B2. Két gua
uée tinh Ly cho quy hoach 2015, 2020 duge the
. Hinh 2. So sinh Ly theo muc dich Bl giita dogn 5 va hién theo Bang 2,
S 6 ndm 2008, 2015, 2020 tinh cho cic thdng 50 ki

' co va TSS.
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Bing 2. So sanhl ¢ cho cic $osn sdng Nhué, séug Déy theo mye dich st dung B2 (kg/ngay)
- oim 2008, 2015, 2020,

Tong chit Amont Thiy Crom
. . tinlo  BOD; (WH',)) Xiznua Asen Chi N
Dogsong  Nim o0 @' %P (@b @) (A (®b) ?ﬁa’)’ ‘(‘grﬁ.)
(TSS) theo N} g
Song Nhué
Poan 1 2008 145742,8 364357 728714 14574 29,1 145,7 14574 29 72,9
g‘;ﬁﬂ% LIi_f? 2015 1477440 369360 738720 14774 295 147,7 14774 30 739
ac-C. Ha
Déng) 2020 173892,0 43473,0 869460 17389 348 173,90 17389 35 869
Poan 2 2008 1754199 438550 877100 17542 35,1 1754 17542 35 87,7
3
(CauBa o015 1777326 44433,1 838663 17773 355 177,7 17773 36 889
béng-Cau
Té) 2020 2159250 53981,2 107962,5 21592 432 2159 21592 43 1080
Boga 3 2008 1693129 42328,2 846565 16931 339 1693 16931 34 847

(Ciu Té- 2015 170578,7 42644,7 85289,3. 17058 34,1 170,6 17058 34 83,3

% .

CiuChi€c) 5019 2082610 520652 1041305 20826 41,7 2083 20826 42 1041
Pow 4 2008 1762450 440612 881225 17624 352 1762 17624 3,5 88,1
(CauChifc- 915 1771692 442923 885846 17717 354 1772 17717 35 886
Ciu Déng

Quan) 2020 2173191 54329,8 108659,5 21732 435 2173 21732 43 1087
Poan 5 2008 178701,5 446754 893507 17870 357 1787 17870 3,6 894

1

(ClubDdng 2575 179522,8 448807 897614 17952 359 1795 17952 36 898
Quan-Cong

Thin) 2020 237800,3 594501 1189002 23780 476 2378 23780 48 1189
Poan 6 2008 1893142 47328,5 946571 18931 379 1393 18931 38 947
(Céng Thin- 2015 1906174 476544 953087 19062 33,1 1906 19662 338 953
FRLLY) 2030 2000429 500107 1000214 20004 400 2000 20004 40 1000
S6ng Day

Bonn 7 2008 125784,6 314462 628913 12578 252 1258 12578 2,5 62,9
(BaThi-Clu 2015 126493,1 316233 632465 12649 253 1265 12649 2,5 632
Que) 2020 1799134 449784 899567 17991 360 1799 17991 36 90,0
Poan 8 2008 2554231 638558 1277116 25542 51,1 2554 25542 51  127,7
(CauQué- 2015 2680465 670116 1340232 26805 536 2680 26805 54 1340
Ciu Hong

Phi) 2020 3118583 279646 1559291 31186 &34 3119 31186 62 1559
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Nhin chung, L, theo QCVN logi B2 d6i véi
TSS cao hon so véi mire Bl khoing 2 lin, céc
théng s6 khac cac hon i 1,5- 1,7 14n do gid t
giéi han ndng d6 chit & nhifm duoc quy dinh
theo QCVN 08/2008 cho muc dich si dung B2
cao hon B1.Ly cho théng sé TSS 14 cao nhét &
tat ¢i cac doan song, tiép dén 13 COD va BOD;,
NH,'. Cac théng sb 6 nhi®m kim loai ning c6
L. thip. '

Séng Nhué: Tuong ty nhu voi muc dich sit
dung B1 doan Céng Lién Mac- Ciu Ha Péng
{(Poan 1) 12 doan c6 Ly thip nhit, Trong hai
nim 2008 va 2015, doan Cbng Thin - Phi Ly
(Boan 6) 1a doan c6 La cao nhit. Nam 2020
doan Ciu Ddng Quan — Céng Thin (Poan 5) ¢6
Ly cao nhit (Hinh 4) do gia ting vé luu luong

‘thai. Theo quy hoach dinh hwéng phat trién

kinh té x3 hoi dén nim 2020, doan chay trén dia
ban céc huyén Ung Hoa, Phd Xuyén (hai huyén
thude Ha Tay cfi nay da vé Ha Noi) véi gin 14
km chidu dai, khu vire ndy séduge mé rdng cac
khu cdng nghiép, céc khu sin xut ca vé quy
md vd cong sut, sy mo tHng nay s¢ kéo theo
mét uong thai 1én 35 ra séng.

Hinh 4. So sanh Ly theo mye dich B2 gilta doan 1, 5
v3 6 nfim 2008, 2015, 2020 finh cho cac thong so
- %o co va TSS.

Séng Ddy: Doan Cau Qué - Chu Hdng Phty
13 doan ¢ L,y cao nh’é‘.t, do su ting 40 rng va
Tuu lwong dong chdy trén sdng ciia cic doan.
Doan Ba Tha — Ciu Qué ¢é Ly thip nhét trén
séng (Hinh 5).

Hinh 5. So sanh Ly theo muc dich B2 gifra doan 7 va
8 nim 2008, 2015, 2020 tinh cho cac thong s
. hiru co va TSS.

¢. Dy bdo Ltheo QCVN logi A2 (cho nucc
¢dp sinh hoat ¢6 dp dung cong nghé xit I phi
hop)

Tdng hop cic két qua nghién clru cho thiy
chz"it lrgng nude cia cic doan séng duge hua
chon chua dat tiéu chuén chit lugng nude A2.
Tuy nhién theo nhu cAu sir dung nude & hién tai
ciing nhv trong tuomg lai, dic bidt tai cadc doan
song Nhué, Py chay qua thi x3 Pha Ly - tinh
Ha Nam, nudc séng s& qua xir Iy dé cung cip
nude sinh hoat ¢cho din cu nén Ly cho céc doan
séng ndy vAn duge tinh tofn va théng ke, Két
qui tinh todn cho nim 2008 wva udc tinh cho
quy hoach 2015, 2020 duge thé hién chi tiét
theo Bang 3.
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Bang 3. So sink Ly cho cic dogn song Nhug, song Péy theo mue dich str dung A2 (lg/ngiy)
n3m 2008, 2015, 2020. _

T'énlg chat BOD ﬁn; i A Chi Ty Crom
. < ran [ 4 janua ST i3] N
Dogusong Nam ., @'C) PP (e (@) (a9 @w =2 M,
Séng Nhué _ |

Bognl 2008 437139 87446 218614 2915 14,6 29,1 291 1.5 29,1
(Cong 2015 443232 88646 221616 2955 14,8 295 295 15 295
Licn Mac- _

C. Hé) 2020 521676 104335 26083,8 3478 17,4 348 348 17 348
Péng

Poan2 2008 526260 105252 263130
(QﬁuH&1 2015 533198 10664,0 26659.9
?gfg&“ 2020 647775 129555 323887
Doan 3 2008 507939 101588 253969

(C%u To- 2015 511736 10234,7 255868
C_ﬁu.' !

Chide) 2020 62478,3 | 12495,7 312391
Doand = 2008 528735 105747 264367

(Cly 2015 53150,8 10630,2 265754

- Chiée-

Ciubdng 2020 651957 130391 325979

Quan)
Poan 5 2008 536104 107221 26805,

(CkuDdéng 2015 53856,8 107714 269284
Quan-

Céng 2020 713401  14268,0  35670,0
Thén)

Bogn 6 2008 567942 113588 283971
(Cong 2015 571852 114370 185926
LI y‘?i“) PR 020 600129  12002,6 300064
S6ng Pay

Poan 7 2008 377354  7547,1 18867,7
(BaTha- 2015 379479  7589,6 18974,0
CauQué) 2020 539740  10794,8  269%87,0
Dosn8 2008 766269 153254 383135
(Cé}u Qué 2015 804139 160828 402070
E{Cénghﬁ) 2020 935575  I87IL5 467787

350,8 17,5 35,1 351 1,8 35,1
355,5 17,8 355 355 18 35,5

431,8 21,6 432 432 22 43,2

338,6 169 339 339 1,7 339
341,2 17,1 241 341 1,7 34,

416,5 20,8 41,7 417 21 41,7
352,5 17,6 352 352 1.8 35,2
354,3 17,7 354 354 18 35,4
434,6 21,7 43,5 435 22 43,5

357,4 17,9 357 357 18 357
359,0 18,0 359 359 18 359

475,6 23,8 476 476 24 476
378,6 18,9 379 379 19 379

381,2 19,1 38,1 381 1.9 38,1
400,1 20,0 40,0 40,0 20 40,0

251,6 12,6 252 252 13 252
253,0 12,6 253 253 13 25,3
359,8 18,0 360 360 18 36,0
510,8 25,5 i, 551 26 51,1
536,1 26,8 536 336 27 53,6

623,7 31,2 624 624 31 62,4

Th bang két qui tinh todn theo QCVN
08/2008 loai A2 nhin thiy L, cho myc dich s
dung nude A2 ddi véi TSS, COD gidm so véi
nive B2 khodng 3.3 1dn, 48i v6i BODs, NH”
zidm hon 4 1in, cde thing s& 6 nhifm Kim loai
ning gidm tir 1,9 - 2,5 14n do gi4 trj giéi han

ndng 46 chit 6 nhifm duge quy dinh theo
QCVN 08/2008 che muc dich sir dung A2 1a
thip nhét so v&i cae muc dich sit dung nwde B2
v Bl.Ly cho théng sb TSS cao nhit & tt ca
céc doan séng, tiép dén 13 Ly ciia COD, BOD;
vi NH L &5 w61 Him loai ning rdt nhd irén
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cac doan sdng.Nhin chung so véi nam 2008,
L,ndm 2015 ting khodng 1,01 iin; cdn nim
2020 ting khodng 1,193 - 1,23 lan.

4. Két lnn

Theo tinh toén, sy gia ting ding ké lwu
lwong thai dén nim 2015 va 2020 1 do sy phat
trién manh mé trén moi linh vuc KT-XH va sy
mé& rdng cac khu dé thi trén LVS. Két qua du
béo tii lrong 6 nhiém t6i da dua trén md hinh
MIKE 11 cho thiy sy khic nhau v& L, dbi véi
timg loai muc dich sit dung va timg doan séng
khic nhau. Péi véi muc dich st dung B1, Ly
cho théng s& TSS 14 16n nhét, tiép dén 1a cig
théng sb hiru co v cudi clng 14 kim loai ning.
Theo myc dich sir dung B2, Ly 461 véi TSS cao
hon so véi mirc B khoang 2 lan, cic thong sb
khéc cao hon tir 1,5- 1,7 14n. Theo muc dich st
dung A2, Ly d6i véi TSS va COD giam so véi
mirc B2 khoang 3,3 1in, d6i véi BODs va NH,
giam hon 4 14n, cdn cac thong s6 6 nhidm kim
loai ning gidm tir 1,9 - 2,5 13n. Nhin chung, Ly
cho théng s8 TSS cao nhéat & tit ca cac doan
song; tiép dén 13 cac thdng sb COD, BOD; va
NH,"; va thip nhat 13 kim loai ning. Mt khéc,

Ly nim 2008 thip hon 1,01 1an so v&i ndm
2015 va thip hom t 1,193 - 1,23 Hin v4i nim
2020. Trong cad 3 myc dich sit dung nude, cie
doan trén sdng Day cbd Ly cao hon so véi nhitu
doan trén sdng Nhué.
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Estimating Maximum Pollutant Load of Nhué and Pay Rivers
for Different Purposes of Water Usage

Nguyén Toan Théng', Trin Bong Thai®, P3 Thi Huong?, Lira Pirc Diing?

Department of Meteorology, Hydrology and Climate Change, 8 Phdo Pii Ling, Hanoi, Viemam
2 Viet Nam Insiiiute of Meteorology, Hydrology and Environment

Abstract: Estimated results revealed the considerable increase of wastewater discharge in Nhué-
Pdy rivers toward 2015 and 2020 most certainly resulting from rapid development of sli
socioeconomic sections and urbanization. The estimations obtained from software MIKE 11 relessed
the differences in values of maximum pollutant lead Ly} among various purposes of water vsage
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-

(types of Bl, B2 and A2) and river lengths =5 well.For type Bl the highest values of L, were for
TSS, then those for organic polluted parameters and the lowest ones for heavy metals. For type B2,

Loax of TSS was higher about twice than that of type B1, whereas Lmsy of the others was higher from

1.5 to 1.7 times. For type A2, values of Loy of TSS and COD showed a decrease about 3.3 times
compared with type B2, those of BOD; and NH," decreased sbout 4 times and those for heavy metals
were 1.9 ~ 2.3 times lower. In general, L. of TSS atiained the highest values in all river lengths; then
the values of COD, BOD; and NH,"; and the lowest ones for heavy metals. On the other hand, Ly, of
2008 was lower 1.01 times than that of 2015 and 1.193-1.23 times compared with 2020. In all three
types of water usage, the values of Ly, of P4y river were explicitly higher than these of mary lengths
in Nhue river, '

Keywords: maximum pollutant load, Nhué-Pdy rivers, purposes of water usage, MIKE 11
software.




383

) DBat hee Quéc gia Ha Neéi

Vietnam National University, Hanoi

IOURfNBL
NATURAL SCIENCE% AND TECHNOLOGY




10.

1%,

iz.

13,

TAP CHI KHOA HOPHAI HOC QUSC GIA HANOT
Chuyén san IKhoa hoe T nhién va Cong nghd
Tap 29, 56 28, 2013

MUCLUC

Hoang Théi Binh, Vii Kién Trung, Trin Ngoc Anh, Sir dung phan bd mua
dy béo theo khong gian nhim ting cuwdng kha nang dy bao 1ii i cdc song trén
dia ban tinh Quang Tri

Pham Manh Cdn, Bang Pinh Xh4, Ding Dinh Pirc, Nguyén Manh Khai,
Pham Quang Ha, Tran Ngqc Anh, Nghi¢n ciu md phdng trin ngép lut 2008
ndi thanh Ha Ngi va & xult mot sb giii phap thoat ing cuc bd

Nguyén Dic Da, Nguyén Minh Huén, Ung dung lujt trung vi trong xtr 1y s6
lidu muye nudc bién thu thip tix vé tinh do cao thir nghiém trén ving bién Trung
B Viét Nam

Nguyén Huéng Diln, Profile gié trung binh trong 16p sét dit khu vuc Phudc
Hoa -Binh Binh trong cac mia

Tran Quang Pirc, Trink Lan Phuong, Su bién d6i phon va ning néng & Ha
Tinh — Mién Trung Viét Nam

Trinh Thj L& Ha, Cic bién phép ngin chin diu trin va hidu qua (mg dyng
théng qua md hinh Spill Tools

Vii Thanh Hing, Trin Thj Thu Ha, So sénh modt vai chi sé han hin & céc
ving khi hdu Viét Nam

Nguyén Vin Hong, Ngb Piic Thanh, Thir nghi¢m du béo tim nhin cho cie
sin bay thudc cum cing hing khong mién Bac bang md hinh WRF

Hi Thanh Huong, Pinh Vin Uu, Nguyén Trung Vigt, Hoan Ivu ven bd Vinh
Nha Trang

Ngé Thj Thanh leo'ng, Nguyen Thj Thank Hug, Vii Tkanh Hing, Ngb
Prre Thianh, Nghién ciru ngay bt diu mba mua trén khu virc Viét Nam thoi ky
1961-2000

N guyen ¥Yin Hudomg, Doan Ry, Anh hudmg cla nhiét 35 nudc bién dén nang
suAt khai thic c4 tai ving d4nh ca chung vinh Bic B6 nim 2011

Ding Pinh Kh4, Trin Ngoc Anh, Nguyén Thanh Son, hgu) &n Tién Giang,
Pq-fruyen Quang Htmg, Cén Thu Via, Xiy dung b6 miu phién didu tra Ixha
ning chbng chiu véi lit lut cla ngudi dan phuc vu danh gis kha ning dé bj tén
thromg do 1 It

Ting Dink Kbha, Ding Bink Pive, Hodng Thai Binh, L8 MNgoc Quyen, Trink
#uin Quang, Trin Ngoe Anh, Xa} dﬂn ban &8 ngfp Mt cic hé thing sdng
chinh tinh Khinth Hoa theo cic kich ban BPEH

17

26

32

41

51

58

65

72

81

g7

101



. - ' i . :
g R R T T T T D T TR T T R IR T AL 2 R e

}.‘é *

13.

16.

17.

i8.

19.

23.
24.
25.
26.

27 .

8.

25.

385
Hodng Thi My Linh, Nguyéa Die Hanb, Téi wu héa mat s5 thdng 6 ctia mb
hinh mua d6ng chdy st dung pheong phép SCE
Thal Thi Thanh Minh, Dénh gi2 ki ning mé phong mot b trudmg khi hiu cia
md hinly MMS5 trén ki vire Viét Nam va 1an ¢4n

Pham Quang Nam, Ngé Birc Thanh, Nghién ciru Iua chon sin phim mé hinh
khi hiu toan cau tr d én CMIP5 cho khu vue Viét Nam

Trinh Minh Ngge, Vil Vin Phai, Nguyén Thanh Son, Nguyen Xuin Duong,
Th;et 18p khung dénh glé DSPIR trong nghién ctu tinh dé tn thueng ctia hé
théng tai nguyén mrde dbi véi luu vue séng Thach Han tinh Quéng Tri

Nguyén Phirong Nhung, Pic diém dong chiy nim hm vire sdng Clu

Nguyen Tho Sée, So sinh phin bd 1y thuyét Rayleigh theo séng quan tric tai
vimg bién Binh Binth

. Nguyen Toin Thang, Trin Hrmg Thii, B& Thi ng, Luu Birc Diing, Dy

bio d1en bién chit lugng nude sdng Nhué - Piy theo cac kich ban phét trién
kirth t& - x3 hoi

Nguyén Toin Thing, Tran Hdng Thai, D6 Thi Hwong, Luu Bic Diing, Du
béo tii Iugng d nhifm t1 da ciia séng Nhus - Pdy theo muc dich sit dung ngudn
DUGC

. Nguyén Vin Th{mg, Trin Hong Thai, Bio Thanh, Hodng Dc Cudng, Mai

Vin Khiém, Nguyén Piing M4u, Pham H3i Yén, Kich ban bién déi kbf han
ving dbng bing séng Ciru Long va cée gidi phap thich img

Trin Tén Tién, Hoing Thj Thity, Cong Thanh, Bai Minh Tuin, Dy bio t3
hop quy dao bﬁo trén khu vire bién Pong han 5 ngdy

Trin Tin Tién, Ho:’mg Thi Mai, Cong Thanh, Ung dung phuong phap loc
Kalman t3 hop vao dir bdo qui dao va cudng dd bio 5 ngdy

Trin Vin Tra, Lars Ribbe, Trinh Quéc \{iét, Alexandra Nauditt, Han hén
va ENSQO trén hru vuc séng Vu Gia — Thu Bén

Truong Déc Tri, Ngé Thj Thanh Hurung, Nghién ciru vé su bién ddi cia han
hén trén khu vyc Nam Trung B3 trong thii ky 1961-2012

Cén Thu Vin, Nguyén Thanh Son, Trin Ngoe Anh, Ping Dinh Khi, Cac
phuong phép d4nh gid tinh d€ bi tdn thuomg - LY ludn va thue tia Phin 2. Ap
dung thi nghiém tinh toan chi sb dé bj tdn thwong do 11 thude Iuu vue song
Lam - tinh Nghé An

Vi Thi Vui, Ung dung mé hinh ROMS d& daph gia trudng nhist mudi trung
binh bé mit khu vue bién Nam Trung B6

Kiéu Thj Xin,Vii Thank Hing, Lé Bire, Nguyfn Manh Link, M5 phéng khi
h&u khu vuc Viét Nam vl st dung mé hinh khi hiu kbu vuc bit thiy tnh
NHRCM via thiy tinh RegCM

. Hoang Phan Hai Yén, Panh gia tdng hop cde nhén 16 tu nhidn dnh hu? ing dén

phat trién kinh t& dai ven bién Thanh - Nghé -Tinh giai doan 2000 - 1012

113

121

134

143

152

159

166

177

187

195

261

207

214

223

233

)
h
i~




i
B
e
b
5
i

386

Tap chi Khoa hoe DHOQGHN, Khea hee Tw nhién va Cong nghé, Tap 29, S&25 (2013) 187-194

Kich ban bién @i khi hdu vimg dong bang séng Ciru Long
va céac giai phap thich img

Nguyén Vin Théng*, Tran Hong Thai, Bao Thanh, Hoang Pic Cudng,
Mai Vian Khiém, Nguyén Diang Mau, Pham Hai Yén

Vién Khoa hoc Khi twgng Thiy viin va Méi truomg, 62 Nguyén Chi Thanh, Péng Ba, Hi Ngi

Nhin ngly 29 théng 11 nim 2013
Chinh sira ngdy 10 thang 12 ndm 2013; Chip nhin ding ngay 16 thing 12 nim 2013

Tém tit: Bién ddi khi hiu di va dang difn ra trén quy md 10an ciu va giy re nhitng énh hudng
nghjém trong ddi véi tai nguyén thién nhién, kinh té x3 hoi va cdc muc Héu thién nién ky. Khu vire
dfmg bﬁng song Ciru Long (BBSCL) 13 mét trong nhirng khn vire chiju tic déng 13 ring va na:ng
né nhét do bifn d6i khi hiu. Néu murc nudc bién dang cao Im, s& cd khoang 40% dién tich dong
bing SOng Cim Long, trén 10% didn tich viing dbng bing séng Hong vi khodng 3% dién tich
thuoc céc tinh ven bién con lai & bi nwap trong do dién tich th.’mh pho H Chi Minh bj ngép trén
20% [1 -5]. Do 84, viéc danh tic ddng tiém ting c6 thé c& do bién 81 khi hiu cho khu vye ddng
bang song Cinu Long trong tuong lai s€ 12 co 50 guan trong cho vige xay dung cac gidi phap thich
{mg, gidm nhe va chién lugc img phd vé6i bién d6i khi hin. Béo cdo Day trinh bay mot 56 két qua
danh gid xu the chen bién khi hau hién tai va trong lai & viing dong bang song Ciu Long. Ngodi ra,
bao cio ciimg dé xuit mdt sb gidi phap thich fmg v6i thc dfng ctia bién ddi khi hau.

Tir khda: bién ddi khi by, kich bin bién d6i khi han, ddng bang sdag Ciu Long.

1. Biéu hi¢n ciia bién déi khi hju ving dong
bang song Ciu Long

Pé danh gis bidu hién cta bién dbi khi hau
trén Khu vue ddng bing séng Cirs Long, s6 lidu
quan tric khi tigng, khi hiu duge cdp nhat dén
nim 2010 tai chc tram Méoc Hoa, My Tho, Ba
Tri, Cang Long, Soc Tring, Can Tho,Cao Linh,
Chu Pée, Rach Gi, Bac Ligu va Ca Mau duge
st dung.

Két qua tinh todn cc chi sb thing k& cho
thiy, nhigt 44 trung binh thing T va trung binh

T git lign hi. BT, 84-4- 33359413
Email thangnguyenvan@imh.ac.vn
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nim ¢6 xu thé tang nhe vl téc 36 ting 14an luot
vio khoing 0,14°C/10 ndm va 0,1°C/10 nim.
Nguge lai, nhiét d§ trung binh thang VI lai ¢
xu thé gidm nhe, voi toc 3§ giam khoing
0,07°C/10 narm (Hinh 1).

Tinh trung binh cho ci ving ddng bang
sdng Ciru Long, hegng mua ¢6 xu thé ting trong
ca mba muwa, mia khé va trung binh nim. Pic
bidt ting nhanh vio mia khd, véi the 6 ting
khoang 20%/10 nim. Trong kht d6, luong mua
iz ma ting chi vao khodng 2-3% (Hinh 2).

Nhir vy, mitc 46 bifn ddi chia nhigt d6 va
hrong muta trong nhimg ndm qua 13 danh ké,
dac bigt 12 moue @5 ting nhigt d¢ vao thang [ va
mire ting lugmg mora vao maa kho,
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Hinh 1. Xu thé bién ¢ nhiét 46 trung binh thing I, VII va trung bizh nim
tzén khn virc dOng bang song Ciru Long.

Hinh 2. Xu thé bién d4i nhiét 45 trung binh thing I, VII v& trung binh nim -
trén khe vyc d6ng bang séng Cira Long.

2. Kich ban bién d8i khi hiu, nwéc bién ding

Trong nghién ci niy, cde kich ban bién
ddi khi hiu dvoc xdy dung bing phuong phip
chi tiét hoa théng ké cia Vién Khoa hoc Khi
tirong Thiy van v Méi trudmg. Cac kich ban
cho khu virc ddng bing sbng Ctu Long bao
gdm: kich ban thip (Bl), kich ban trung binh
(B2) vi Kich ban cao (A2) cho hai yéu t§ khi
hau chinh 13 nhiét 4§ va lugng mua. Cic théi
k¥ trong twong lai duge 32 cip dén 13 nhimg
ndm d3u thé ky (2030s), giita thé ky (2050s) va
cudi thé ky (2090s). Béi véi myc nuéc bién
déng, c4c kich ban (thip, trung binh v cac) do
B$ Tai nguyén va Méi truémg cdng b6 vio nim
2012 s& duge tminh bay. Théi k¥ chuén
(baseline) 1a 1980-1999 duge sir dung dé dinh
gii mie thay d6i cla cic yéu t8 khi hau va
nude bién ding trong tuong lai.

a} Kich bdn nhigt dp

Xu thé chung 12 nhidt d6 ¢4 xu thé ting so
v&i trung binh thei k¥ chudn trong o4 thé ky 21,
ting rharth hon & céc tinh phia Bic (Long An,

Tién Giang, Bén Tre) v3 phia Nam (C3 May,
Bac Liéu); tdng chim hon & Kién Giang, Trd
Vinh va Séc Trang.

Thét ky 2030s, mire tdng nhiét 4§ vao
khoang 0,4-0,7°C. Trong 48, ting nhanh & cac
tinh Long An, Tién Giang, Bén tre, Bac Litu va
Ca Man, véi mre ting 0,6-0,7°C (Bl), 0,65-
0,75°C (B2) va 0,7-0,8°C (A2). Cic tinh khic
¢6 mirc ting chim hon, 0,4-0,5°C (B1, B2) va
0,6-0,7°C (A2) (Hinh 3).

Th¥i ky 2050s, phin bd theo khéng gian
clia mitc ting nhiét d9 1a kha twong du‘:“mg vii
thoi ky d8u thé ky. Trong 46, nhiét 6 ting
nhanh hon & cic tinh ven bién phia Bic va Phia
Nam. Theo kich ban thip (B1), mitc ting phd
bién khodng 1,1-1,2°C (B1), 1,2-1,3°C (B2, A2)
& chc tinh Long An, Tién Giang, Bén Tre, Bac
Liéu v C3 Mau. Miic ting chim hon, phd bién
la khoang 0,8-1°C & ¢éc tinh khéc (Hinh 3).

Thoi ky 2090s, mac ting cia nhiét 46 1a
dhng k&, v6i mile ting phd bifa tr 1,1-2,8°C
feong tng theo cdc kich ban tr thip dén cao.
Trong &5, theo kich bin thip (B1), mfc ting
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nhiét &3 phd bién tir 1,5-1,7°C & céc tinh Long
An, Tién Giang, Bén tre, Bac Litu va Ci May;
chc tinh khic ¢é mire ting thip hon, phd bién tir
1,1-1,4°C. Theo kich ban trung binh (B2), mrc
ting nhiét 30 phan bd trong khoang tir 1,5-
2,4°C, cao hon & ¢éc tinh Long An, Tién Giang,

Bén tre, Bac Ligu va C3 Mau va thip hon & cdc
tinh khac. Theo kich bin cao (AZ), mirc ting
nhi¢t 40 phin bd trong khodng 1,8-2,8°C, cao

_hon & céc tinh Long An, Tién Giang, Bén Tre,

Bac Ligu va Ci Mau v thip hon & cic finhicon
lai (Hinh 3). 7

Hirh 3. Kich ban bifn d8i nhiét a9 thoi ki 2030s, 2050s vi 20905 theo kich ban thdp (B1, hing trén),
tnmg binh (B2, hang gita) va cac (A2, hang dudi).

b. Kjch bdn heong mua

Nhin clung, hrgng mura trung binh nim cb

~xu thé ting so véi trung binh thdi ky chuin

trong ca thé Ly 21 véi mire ting nhanh hon ¢

cAc tinh ven bién phia Pong; ting chdm hon &
nhimg ném dau va ting nhanh hon ¢ nhimg
nim cudi thube thé ky 21.

Thot ky 2630s, hrong mura tnmg binh nim

»
1 A

ting phd bidn iy 1,4-1,8%, trong 46 thng nhanh
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hom & kich bin cao va thép hon & kich bén thép.
Bén théi ki 2050s, mitc ting hugng mua Tung
binh nZm phd bifn tr 2,4-3,4%, ting nhanh
nhit & kich ban cao; ting khoing 2,4-2.8% &
kich béan thip, 2,7-3,2% & kich bin trung binh
va khodng 2,8-3,45 & kich ban cao.

2030s

389
5, 56'25 (2013) 187134

FPhow ko Ta nhifn vd Céng nghs, Tép 21

Thét ky 2090s, mre ting luong rmra frung
binh nim pho bién tir 3,4-6%. Trong 46, ting
khodng 3,4-3,8% theo kich ban thip; ting
khoang 4,5-5,5% theo kich ban trung binh; va
ting khodng 5,5-6% theo kich ban cao (Hinh 4).

2090s

3R

Hinh 3. Kjch bin bifn d8i nhiét 36 thixi ky 2030s, 2050s va 20905 theo kich bin thip (B1, hang trén),
trung binh (B2, hing gzilta) va cao (A2, hang dudi).

2.3. Kich ban nuére bién dang

Mirc nude bién ¢6 xu thé ting so véi trung
binh théi ky chudn theo céc kich ban cho thé ky
21. Trong d6, muc nude bién ding rhanh hon &
cic tinh ven bién thudc khu vuc 4% miii Ca Mau
&én Kién Giang. Pén cubi thé k3 21, mie nudo

bién ¢4 thi ding t5i khodng Im theo kich ban
phat thal cao.

Vao nhitng néim ddu thé kp 21. Nhin chung,
mue nwde bifn ding theo céc kich bén 13 khong
chénh [2ch hey ki, T nfm 2020 &8n 2040,
mre nré3 bicn ding phd bién ong kheing § -

e
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21cm &1 véi che tinh ven bin tir Long An dén
mi Ca May; tr 10 - 23 om &1 véi khu vue ven
bin tir mii Ca Mau dén Kién Giang tong img
theo cc kich bin tir thip dén cao (Bang 1).

Vio gitra thé ky 21{2050). Myc mrée bifn
dang phd bién trong khoing 26-28 cm (kich ban
thap), 27-30cm (kich ban trung binh) va 30-32
(kich ban cao).

Dén cudi thé ky 21 (2100). Xu thé chung
van 14 ding cao hon ¢ khu vuc ven bién tir mii
Ca Mau dén Kién Giang va thap hon & khu vyre
tir Long An dén méii Ca Man. Nhin chumg, mire
ting khodng tir 70-72¢m theo kich ban thip, 76-
82cm theo kich ban trung binh va khoang 100-
105cm theo kich ban cao (Bang 1).

Bang 1. Myc nuée bién ding theo céc kich ban [6)]

- By S et e e s s e A e

Niim
Kich ban Khu vue
2020 2030 2040 2050 2060 2070 2080 2090 2100
Tién Giang M :
Kichbin pbit  CA Mau 9 319 26 4 42 50 59 6
thai thap Mui Ca Mau- 16 15 21 28 37 45 54 63 72
Kxg: (Giang
Titn Giang-Miii
Kichbinphit  Ca Mau 9 14 20 27 36 45 55 65 76
thai trung binh - Mili 4 Ma- 10 15 2 30 39 49 59 70 82
Kién Giang
Tién Giang-Miii
Kichbinphét  Ci Mau 9 14 21 30 41 54 6 84 100
thii cao M Ca Mau- 10 16 23 32 44 57 72 88 105
Kién Giang .

e =i s e . s, i il an

3. Giii phap thich ¥mg véi bién d6i khi hiu
3.1. Tdc déng tiém tang cia bién d6i khi hdu

Bién ¢bi khi hau di va dang gy ra nhimg
tac dong ding k& dén céc tinh thude khu wye,
&rth hudmg dén hiu hét cic linh vue kinh 18 x3
hoi. Theo cac kich ban bidn d6i khi hau, méc
ting nhigt 5 vi thay dbi Lrong mwa trén khu
vire cdn dién ra manh mé hon trong thé ky 21.
Nhur véy, tic ddng tiém ting o6 thé ¢6 do bifn
&bi khi hau dbi v6i khu vie ¢é thé s& nghidm
trong hon. Mgt sb nganh, Iinh vye kinh t& x3
hdi chiu tic ddng ning né do bién ddi khi hau
trén kb vue, ph

Déng chiy sdng Tidn va sbng Hiu ob xu
th8 giam din trong mia 1 ia mia kho. Trong

tuong lai, dong chdy 1§ ciing nhir dong chiy
kiét du thién v& bién ddi &m [2, 3]. Lugng mua
tuy khéng thay 44 nhidu nhung ché 6 mua
thit thudmg hon, do d6 ngudn nude moa khé tré
nén khan hiém hon nbit 13 nhitng nim mia
mua trude 86 chim dit va mia mua ¢én mudn.
Han han khdng nhimg ting cirdmg trong mua
khé mi cdn 6 khi ning phat sinh trong mét sb
thoi diém nhét dinh cla mia mua.Nhigt 46 cao
va bbc hoi manh gép phin thic ddy qua trinh
bbc thoat hoi nurde trén cac rudng lia, 1am ting
nhu ciu v& mrdc oling nhwr chi phi san xult cia
trng vu va do 46, gia thanh cita mét don vi sén
phém 180 cao, Ciing do 1ihiét d6 cao va bée hoi
manh, nguy co chiy c¢éc ring tram trong céc
mua khd rd nén thudng xuydn hen,
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Vo khoang gitra thé ky 21, v&i mye nuée
bién dang 30cm, dién tich dudi muc mrde bién
14 17,6%; va d&n nim 2100, véi mye nuée bién
dang 75cm, dién tich dw6i muc neée bién lén
t&i 52% [2-5]. D6 m6i chi la wdc tinh theo kich
ban phét thai trung binh. V&1 kich béan cao, myc
nxde bién dang 1én nhidu hom, chic chin dién
tich dudi mye nudc bién ting 18n gip boi, Trong
tuong lai, khi muc nude bién ding &én mire
dang k&, ngap min xdy ra thudng xuyén & déng
bé"u"rg chau thd séng Ctfru Long. Theo udc tinh,
nhidu viing béo ton dit ngdp nuéc nhu Trim
Chim, U Minh Thuong, Lang Sen, Tra Sai, Ha
Tién, Vb Doi, Bai B3i, Pit Mili, tr& nén kém
bén_vimg hon, mdt s6 sinh vét cé thé bi tidu
diét, trong khi s6 lwgng mét sé con tring nhwr
mudi lai gia ting, hon 1/3 ddng bing 1a vira
théc clia ca nude bi ngdp,... khoang 85% din
cu ¢in duge hd tro v& ndng nghiép,. ..

Nuée bién ding ciing lam ting lwong nude
nhifm min vi cac chat 6 nhim cdng nghiép cé
thé ghy suy thoai dit trén cac ddng bing. Nude
min 14n sdu vio ni dia vira 1im mit di dia ban
sinh séng ctia mét s& loai thity sin mréc ngot
vira 13m gidm ngudn nudce sinh hoat cla cur dan
cling nhir ngudn nudc tudi cho cly tréng va dic
biét 1 c4c cay 4n qui. Do nude bin ding, mit
s6 luong dan cur ding k& & ving ven bién phai
di cu v& céc 46 thi phia Bic va phia Tiy giyra
su x40 trdn quy hoach 36 thj, anh hwong tigu
cyc dén mbi truémg d6 thi.

Ngoai ra, thoi tiét khic nghiét hon, han han
gia ting ching v&i ngdp lut gép phin gia ting
ding ké dich bénh, d&ic biét 13 bénh truyén
nhiém, bénh nhiét déi.

3.2. Mt s gidi phdp vmg phd voi bién doi khi
hédu

M5t sb gidi phap tmg phé véi bién adi khi
han dugc dé xuit cho khu viuc nlir sau
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1) Tift kitm ning lvgng, ting cudng Khai
théc ngudn ning Rrong mdi - -

Mc tigu: Cit gidm mot phin nhién Héu si
dung cho ning hrong vi gép phin gidm phat
thai KINK.

Néi dung ¢kl yéu: Chéng thit thoét trong
truaydn i dién va phan phéi dign.Té chirc hop
1y luéi dién chidu séng.Thay thé din chc thiét bi
sir dung dién hidu suft thip. Tiét kiém si dung
dién trong cic xi nghiép, doanh nghiép, co
quan, ¢dng s@,...Thuc hién tiét kiém dién trong
cic hd gia dinh Phét trién biogas tit phé phim
ndéng nghiép va chit thai chin nuéi.Str dung
ning luong mit trdi dun mudc néng, phoi siy
san phim.Quy hoach vi xiy dung thuy dién
vira va nthd. '-

2) T4 chirc quan 1y nuée

Muc tiéu: Bdo dim ngudn nudce an todn, vé
sinh cho tit ci cic ving ndng thén 1in thinh thi
trong bdi canh bién dbi khi hiu vi hé trg tich
cue cic hoat dong kinh t& x3 héi thich tmg véi
BDKI.

Noi dung ¢hit yéu: Bio dam cip nude sinh
hoat cho nong thén vi thinh thiDidu phéi
nguén nuwéc cho san xudt ndng nghiép, bao gdm
ca tudi tiéu.Ditu phoi ngudn nude cho sin xult
chng nghiép va x ly nude thii cong
nghiép.Quén 1y han hin va xim nhip min.T6
chitc giao thong dudng thuy.Quan ly vé sinh
mdi frwdmg nwede va xir Iy nudce thai.

3) Quan ly nmude, rd sodt quy hoach phong
chbng 13

Muc tidw: Gidm thidu thigt hai do BDKH
ghy ra va tzo didu kién xfy dyng céc chueng
trinh ddu t.

N6i dung chil yéu: Xay dumg bin dd ngap
lut va& dénh ziad hién trang cac cOng trinh phong
chng 1.

1+ e e s e silrammr rra e v
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4) Xay dyng hé théng b bao, cum tuyén
dan cu vi chbng sat 1o bo sbng

Muc tiéu: Bao an toan dan sinh va san
xuit lda gao vi phuc vu phéfticd fihhi 1€ - xa
hoi.

N¢i dung chi yéu: Tu b, ning cip vi hodn
thién hé théng bd bao va chéng sat 1& bo song
cho ¢ac tinh.

5) Téng cudng ning lye quin 1y thién tai

Muc téu: Nang cao ning luc cho can bg,
chinh quyén dia phuong vé phong chong thién
tai va thich tmg v&i bién déi khi hau.

Noi dung chi yéu: Xay dung cic vin bin
quy pham huéng din v& quén 1y thién tai dya
vao cdng dong.Hoan thién b$ may phong chéng
va quan 1y thién tai.Trang bj cong cu hd trg
cong fic phong chéng han xAm nhip min, Ii,...

6) Ting cudmg nhin thirc cdng ddng vé bién
381 khi hiu va thich ing véi bién d6i khi hiu
dua vio cing déng:; -

Muc tiéu: Nang ¢a kién thire va k¥ niing vé
bién @3 khi hau vi thich tng v6i bién 4bi khi
hiu cho ngudi dan, cén bd cp co sb.

Noi dung chil yéu: Thanh 1p ban b céc
yéu t6 tén thuvong vé bién dbi khi hiuw & khu
vire, Thu thap, cip nhat thong tin v& bién dbi khi
hau va thich {mg v&i bién dbi khi hiuXay dyng
tai liéu huéng din cong ddng tham gia céc
nhiém vy thich mg v&i bifn 44 khi hauTé
chirc cdc 16p dio tao huéng din cin bd co &
diéu hanh céc hoat dong thich (mg v&i bién ddi
khi hau vé phong chong thién tai.

4. Két lujn

Nhu viy, véi cdc kich ban khic nhau, tir
thip dén cao, déu cho thiy mitc A0 bién &di cic
yéu t6 khi hiu chinh (nhidt 45 va hrgng mua),
d3c bidt 13 muwe nuwde bifn ding wén cic tinh

ven bién thude khu wue dﬁng bmg séng Cinu
Long 13 dang ké&. Trong d6, mic a0 bidn adi
chim va khéng chénh 13ch nhau nhidu gifta céc
kich bin vao nhimg nim du thé ky 21; e 46
bifn d6i nhanh hon va khac nhau ding ké gitra
céc kich ban vio cudi thé ky. Dén cubi thé ky,
nhiét 43 c6 thé ting khodng tir 1,1-2,3°C theo
céc kich ban tir thip dén cao, nhanh hom & céc
tinh phia Bic vd C3 Mau; lugng mua c6 thé
ting tir 3,4-6% theo cic kich ban tir thip dén
¢ao; vi muc nudc bifn cb thé dang khoang tir
1060-105¢cm.

Bién d6i khi hiu khifn nhist d6 va luong
mua thay 461, d3c bist 1a muc nude bién ding
trong tuong lai s€ giy ra nhiing tac ddng
nghiém trong dén kinh t& xa héi, phong chdng
thién tai va cdc muyc tiéu thién nién ky. Do viy,
viéc cin thiét phai ¢é nhitmg danh gia tic ddng
ctia bién d8i khi hu chi tiét dbi v&i c4c nginh,
nghé, linh vize kinh t x4 héi trén khu vue, tir d6
@& xuft duge cac giai phap thich tmg, giam nhe
vi chién lwge ng phé véi bién i khi hiu.
Trong khudn khd bii bio, ching t6i st dung
cac két qui nghién cfn1 43 duoe trién khai trén
khu vye cia Vién Khoa hoe Khi tugng Thiy
vin va Moi trudng, BO Tal nguyén va Moi
truomg.

Bai bdo hoin thanh nhi aw tro gitp tir 48 tai
chp Nha nuéc “Nghién cire dinh gid dnh huzéng
ciza bién 35i khi hdu dén s bién di 13 nguyén
nede déng bing séng Ciu Long”, mi sb
BDXHO08 thugc Chirong trinh khoa hoc va cong
nghé cip Nha nuéec KHCN-BDKH/11-15,

T2i léu tham khao

in Bo Tai nguyén v Mbi tnrimg (2012), Kich ban
bisn adi k’m hau nude bidn déng cho Viét Nam.

[2} Ngayén Via Tha‘:sg va nnk (201 D) Ngh_ler ot
dnh huéng cta bidn ddi khi hiu &én cdc dzeu ldén
ty nhidn, 13 nguyda thidn nhidn va ¢& xudt cde
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Climate Change Scenarios for Mekong River Delta
~ and Adaptation Solutions

Nguyén Van Thang, Tran Hong Théi, Bdo Thanh, Hoang Dire Cudng,
Mai Vin Khiém, Nguyen Ping Mau, Pham Hii Yén

Vietmam Institute of Meteorology, Hydrology and Environment (IWEJ\D
62 Nguyén Chi Thanh, Hanoi, Vietnam

Abstract: Climate change has been on the global scale, having serious impacts on natural
resources, social - conomic sectors and objectives millennium. The Mekong River Delta (MRD) is one
of the areas affected and apparently most affected by climate change. If sea level rise of 1m, will have

about 40% of the Mekong Delta area, 10% of the Red River Delta area and about 3% of the other

coastal provinces be mnundated in that Ho Chi Minh city area be inundated over 20 % [1-5]. Therefore,
the assessment of potential impacts due to climate change for regional Mekong Delta in the future will
be an important information for the development of adaptation measures , and mitigation strategies
response to chimate change, This study presents some results of the assessment of climate change in

past and future over the Mekong River delta. In addition, the study also proposes a number of

solutions to adapt to the impacts of climate change.
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TAINGUYEN NUGC MAT VIET NAM VA VAN BE BAO PAM
AN NINH VE NUGC QUOC GIA

PGS.TS. Tran Hong Thai, PGS. TS. Hoang Minh Tuyén PGS. TS, Tran Thanh Xuan
Vién Khoa hoc Khitugng Thiy van va Méi trudng

1.Téng quan vé tai nguyén nudc Viét Nam

NtrGe 1a ngudn gdc clia moi sy song, 12 tai nguyén
thién nhién rat can thiét cho sy tdn tai va phat trién
clia lodi ngudi va 1a nén tang cho sy phat trién bén
v{ing kinh té-xa hi. Ngay nay, an ninh vé& nudc tr&
thanh van dé quan trong déi vdi nhiéu qudc gia,
nhat la trong b6 canh bién ddi khi hau (BOKH) toan
€au va gia tang cac hién 1ugng thai tiét cyc doan.
Chié&n luge phat trién tai nguyén nudc cliing nhu
céc gidi phép dng phd véi tac déng cla BDKH cha
mot qubc gia, mot ving hay mdt luu vige sdng ¢an
duge xay dung trén cd s& cac thong tin vé tai
nguyén nudc.

Tai nguyén nude bao gém tai nguyédn nudc mua,
nudc mit, nudc dudi dat, nudce bién,... Tai nguyén
nude mat ta ngubn nude van ddng va tang trir
trong sdng sudi, ao hd, hé chia, dam pha, trong dé,
nudéc s6ng 1a ngudn tal nguyén rdt quan trong va
ducge khaj thac, str gung rong rai va nhiéu nhat.

Trong bai viét nay, dé cap dén tai nguyén nudc
séng v& nuidc mua 13 hai thanh phan chi yéu va
quan trong nhat, dugc sir dung rdng rai trong ddi

nF a = g
s8ng va san xudt.
a. Téng luang mua ném

Lugng mua nam phén bé khéng déu gitra cdché
théng soéng. Hé thdng sdng Thu Bbn 6 lugng mua
trung binh fuu vuc [8n nhat (2.970 mm), sau do dén
hé théng song Pdng Nai (2.160 mm) va hai hé
thdng Héng, M& Céng (2018 mm), it nhdt & hé
thdng séng Ky Cing-Bang {(1.490 mm), Théi Binh
{1590 mm)} va song Ma (1630 mn),

Sy khac nhau vé 34 16n cdia luu vyge va lugng mua
dén dén tai nguyén nudc mua (Wo,m) cé su chénh
léch kha ion gilta cac hé thdng song va séng doc
lap (trong [anh thé nudc ta). H& théng séng Mé
Cong ¢o Wo,m 16n nhat, khoang 139 km3, chiém
21,41% téng lugng mua ndm cda ¢i nudce, sau doé
dén hé thdng song Hong (138 km? (chiém 21,26%),
it nhit & hé thdng s6ng Ky Cling-Bang {16,817 km?3,
chi chiém 2,59%), 16i dén hai hé thdng sdng Thai
Binh va Ba c6 Wo.m xap xi nhau (24,2 km?), chi
chiém 3,70% ( Hinh 1, Bang 1).

Lwgng mua nim cie hé théng séng
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Hinh 1. Téng hwong mu'a nam ciia cdic hé théng s6ng trén lanh thé Viét Nam

So vai nhiéu nudc trén thé gidi, tal nguyén nuéc
mua cla nudc ta kha phong phd, nhigu hon
khoang 2,5 lan so v&i lugng mua trung binh Tréi
&4t {800 mimy) va chau Au (789 mmy); 2,6 1an chau A

TAP CHI KK TUQNG THOY VAN

(742 mm) va Bac My (756 mm), chau Uc (742 mm),
chau Phi (742 mm) (Hinh 2). Hang ndm, mdi ngudi

dan {) nhidn duge 7377 m® nudc mua.
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Bang 1. Lugng mua ndm trung binh thdi ki 1977-2008 trong cdc hé théng séng
{trén phén luu vu'c trong lanh thé Viét Nam)

P Dién tich hyn | Lirong mua ndm trung binh
Thire | 6 thongséng/ | =0 = thoi ky 1977-2008

séng doc lap mrée (m?)” T g
1 | Ky Cung Bang 11280 1490 16,81
2 | Thai Binh 15180 1590 24,14
3 | Héng 73812 1870 138,00
4 |Mi 17600 _ 1630 28,69
5 |ca 17730 1940 34,40
6 | ThuBén 10350 2970 30,74
7 |Ba 13900 1740 24,19
8 | bdng Nai 37400 2290 85,65
9 [M&Cong 68880 2018 139,00
10 | Céc sbng khac 65080 1960 127,56
11 | Canwéc 331212 1960 649.18

* Dign tich luu viic trong fanh thé Viét Nam

Tuy lugng mua ndm trén phan i6n lanh thd nudc
ta kha phong phu nhung hang ndm thuéng xay ra
G 1ut, han han & nai nay hay noi khac. 6 1a do lugng
mua phan bd rat khdng déu trong nam. Co khoang
65 - 90% lugng mua nam tp trung trong 3-6 thang
musa mua, chi ¢é 10 - 35% lugng mua ndm trong 6 -

9 thang mua khé. Hang ndm mia mua thudng bat
dau tir thang 4, 5 & Béc Bo, phan phia Bac ciia Bac
Trung B (Thanh Hod, Bic Nghé An), Tay Nguyén va
Nam B& kéo dai dén thang 9,10 & Bic Bo, Bac Trung
B®, thang 10, 11 & Tay Nguyén va Nam Bo. Riéng &
ven bién Trung B, mila mUa xuat hign ngan, thudng
bat dau tirthang 8, 9 kéo dai dén thang 11,12,

2001 -
1800 4
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1400
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1030

800+
600 4
400 -
200 4

Lwgyng mug, mm

Mamm Au A Phi

¥it Chdu Chiu Chiv Chiu
e

e Todn
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My MY Dee

Hinh 2, Lugng mua trung binh ndm cda Viét Nam so véi cdc khu virc trén thé gidi

b. Tong Ivong dong chay nam

Cang nhu lugng mua ndm, dong chdy ndm cla
séng sudi cing phan b6 khéng déu trén lanh thé.
Nhin chung, su bién déi cia md dun dong chay
trung binh nhiéu ndm {Mo} trong céc ving nhv
sau: 10-120 I/s.km? & Béc Bo, 10-80 I/s.krn? & Bac
Trung B, 5-80 I/s.km? & Nam Trung Bd, 15-80
/s.km? 8Tay Nguyén, 10-50 l/s.km?& Ddng Nam B
va 10-30 I/s.km? § Déng béng séing Cliu Long.

Téng lugng déng chay ndm trung binh giai doan
1977-2008 cha 'tat ca cic s6ng trén lanh thé Viét
Nam {WQ,n) khoang 835,5 ki®, trong dd 512,4 km?
{61,3%) tlr cac nude 1an cdn chay vao (WO,ng) va
323 km? (38,7%) dugc hinh thanh trén lanh thé
nudc ta. Tong lgng dong chay nim trung binh giai
doan 1977-2008 cha cac hd thdng song va toan
lanh thé ca nudc dugc din ra trong bang 2 va s
daé phan phdi téng lugng dong chay nam gila cic
hé théng séng dugc dan ra trong hinh 3.

TAP CHI KHI TUONG THYY VAN
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.Béng 2. Tong luong dong chéy ndm trung giai doan 1977-2008 ctia cdc hé thdng séng
trong ldanh thé Viét Nam.

The | He héng Dién tich luu vire (km?) Tong Eﬁg(éﬁ?f chy
nr song/song Ngo'éi Tl'Df]g Todn b6 Ng(?a‘li Tl’(]flg To%n
nuec nuée nuée nIdc bd
1 Ky Cing 1980 11280 | 13260 1,38 8,15 9.53
2 Thai Binh 15180 115180 9,55 9,55
3° | Hoéng 75048 | 72700 | 148648 | 47.6 76,0 124,3
4 Mi 10800 17600 28400 3,50 14,75 20,25
5 Ca 9470 17630 | 27200 |3,60 15.94 19,54
6 Thu Bon 10350 | 10350 21,88 21,88
7 Ba 13900 | 13900 9.75 9,75
& Pong Nai 0700 37400 {44100 3,60 33,26 36,86
9 Meé Cong 726120 | 68880 | 795000 [450,76 | 49,24 500
10 | Céc song khac 66192 | 66248 84,56 84,56
Ci nrée 831018 [ 331212 | 1162230 | 512,44 | 322.04 | 835,5
500
450 - Cac s0n .
400 - ® Trorgrtrie i KB; ?';,lrn ’
350 1 EIN st 10-4% Théi Binh
&~ 300 ] i M& Cang T
55, 50 4o ol B 59.9% - Hhng
B 200 - 14.8%
150 4—-—-~ M
500 4-— - - 24%
T 44% 1y 24% ol
o Ky ThaiHéng M&2 €& Thu Ba Bdng ME& Cac
Cing Binh Bbn MNai Cﬁngit;_;gg

Hinh 3a. Phén bé cira tong lugng dong chdy
ném trung binh thdi ky 1977 - 2008 gifta cdc hé
théng sbng trong ldnh tha Viét Nam

Tai nguyén nudc mat cda Viét Nam chiém
khoang 2% téng |ugng dong chay clia cac sdng
trén thé gidi, trong khi dién tich §at 1i&n chi chiém
khoang 1,35%.

Tong lugng nudc song trung binh trén toan lank
thé Viét Nam trong mot nam khoang 2,522 triéu
m?/ndm. Lugng nudc nay da cdp cho dén s6 hién
nay véi khodng 2.512 m¥/ngudinam, Néu chi tinh
lugng nude ndi dia, thi lugng nudc san sinh ra
tuong (ng la 1,002 trigu m*/km2nam va dad cdp cho
3779 m3/ngudi.ndm. NEu xét vé muic bao dam nudc
trén tkm? dién tich thi mic bao dam nudc cia
nudc ta gap 8 lan so vdi muc béo dam nudc trung
binh toan thé gidi, cdn muic bao dam nudc cho mot

TAP CHI KHI TUGNG THOY VAN

Hinh3b. Ty 1¢ % téng lugng dong chéy ném
trung binh giai dogn 1977-2008 cia cdc hé
théng séng so vdi c¢d nuéc

ngudsi chi lén han ¢6 1,24 Jan.,

Theo Hji Nudc Qudc 1é (IWRA), nudc nao co muic
bao dam audc dudi 4000 m*/ngudi.nam thi nudc
dé thudc loai thiéu nuGc va duéi 2000
m*/ngudi.ndm thi thudc loai hidm nude. Theo tiéu
chi nay, néu xét chung cho ¢a nudc thi nudc ta
khéng thudc loai thiéu nudc, nhung khdngitving
va luu vie s6ng hién nay da thudc loai thidu nude
va hiém nudc, nhu vung ven bidn Ninh Thuan -
Binh Thuan, ha lvu sdng Dong Nal. D6 1a chua xét
dén kha ndng mot phan dang ké lugng nudc dugc
hinh thanh & nué&c ngoai sé bi sir dung va fiéu hao
dang ké trong phan 1anh thé do.

S5 thang 03 - 2012



Haon n(ra, nguén nudc song tu nhién frong muia
can fai khd nho, chiém khodng 10-40% tng lugng
nudc toan nam, tham chi bj can kiét va & nhiém,
nén mic bdo ddm nudc trong ma can nhd hon
nhiéu so vdl muc bio dam nudc trung binh ¢ nam.

2. Tac dbng cha bién d6i khi hiu dén tai
nguyén nudc

K&t qua nghién cdiu cdia Vién Khoa hoc Khi tugng
Thiy van va Mai truedng thuc hiénnam 2010 trén 7
luiu vuc séng dién hinh cho thay:

Lugng mua: Trén 7 luu vuc nghién ctu (Héng,
Thai Binh, C3, Thu Bén, Ba, Déng Nai, déng bing
sdng Clu Long), ¢d xu thé ting vao mla mua va
gidm vao mua kho. & mién Bic Viét Nam, trén cic
luu vyc séng Hong-Théi Binh va séng C3, thay déi
lugng mifa kha giGng nhau: Lugng mua giam trong
cdc thang 3 - 4 va tdng trong nhing thang con lai,
manh nhat 13 thang 6 - 8. Con trén céc luu vuic khic,
lugng mita gidm tir thang12-5 va ting lén trong
thang 6 -11, trong do lugng mua thang 9 -11 téng
hen so vdi cac thang khac.

- Trong cadc thang it mua, muc d5 gidm lugng mua
trén cac tuu vue tf Thu Ban trdvaoe [dn hon nhidu so
vdi luu vc song Hong-Thai Binh, séng €4, Vao ndm
2100, & lyu vuc sdng Thu Ban, Ba, Bong Nai va
Béng bang song Ciu Long, lugng mua ¢6 thé giam
nhiéu nhat 1 10 - 23% vao cic thing mla khé.
Trong khi d8, & luu vie séng Hong-Thai Binh, séng
Cé lugng mua gidm chi khodng 6 -10% vao céc
thang 3 - 5.

Dong chay hang nam: B6i véi cac kich ban bign
doi khi hau AZ, B2, dong chay ndm cla séng Héng,
Thai Binh, C3, S6ng Ba, [uu viue séng Thu Bén cé xu
hudng ting dudi 2% nim 2040 -2059 va lén dén 2
-5% trong giai doan 2080-2099, cao nhit ¢ thé
khoang 5,5%. Ngugc lai, trén sdng La va song Bang
Nai, dong chay nam giam tl 4 - 6% vao gila thé ki
21 va 7 - 9% cudi thé ki 21. S6ng Mé& Kbng chay vao
d6ng bang sdng Cliu Long, trung binh thai ki 2010
- 2050 téng khodng 4 - 6% so vdi giai doan 1985 -
2000,

Dong chay miia 1G: Hau hét trén cac sdng Héng,
Thai Binh, dong séng chinh C3, séng Ba, séng Thu
Bon ¢6 xu hudng ting so vdi giai doan 1980-1999,
phd bién tl 2 - 4% & giai doan 2040-2059 vatir4 -
7% trong gial doan 2080 - 2099. Trong khi dd,
dong chay moa 1k cGa hé thdng séng Béng Nai
giam khoang 2,5 - 6% va 4 - 8% trong cac thai ki
néu trén. Doi véi séng Cltu Long, so véi giai doan

NGHIEN COU &TRRODSI
399 | |

1985 - 2000, luu ligng I trung binh tai tram Kratie
giai doan 2010 - 2050 chi ting 5 - 7%.

Dang chady mla can: BDKH c6 thé dan dén gidm
dong chdy mua can. 5o sénh vdi thdi ky nén, nhin
chung trén ¢éc song, dong chay mia can gidm tir 2
-9% trong thdi ky 2040 - 2059 va tr 4 - 12% théi ky
2080 - 2099,

3. 56ng bién gidi va xuyén bién gidi & Viét
Nam, anh hudng ciia khai thac, si dung tai
nguyén nudc & thugng luu trén clia luw vuc sdng
Héng va Mé Cong dén nuéc ta

a. S6éng bién gi6i va xuyén bién gidi & Viét
Nam

Theo k&t qua dénh gid cda Cuc Quan Iy Tai
nguyén nudc, trong lanh thd nudc 1a ¢ 206 song,
sudi bién gidi va xuyén bién gisi ndm trén dia phan
25 tinh hién gidi; trén 1.100 km dudng bién gidi la
s6ng, sudi, bao gém: 126 séng, sudi tif NUSE NGoA
chdy vao nuéc ta; 76 séng, sudi tif nudc ta chay
sang nudc khic; 4 séng chay tU nudc ngoai vao
nudc ta sau do lai chdy sang nudéc lan cdn hodc
ngugc 1ai; 124 séng, sudi chay cdt xuyén dudng
bién gidi va 82 séng chay doc bién gidi trudc khi
chéy vao nudce ta hodc sang céc nudce lang giéng;

Pac diém chl yéu cha tai nguyén nudc séng
qudc té [a xuyén bién gidi va cing hudng. Tai
nguyén nudc ciing hudng xuyén bién gidi clia séng
qudc 1€ khéng khac so véi sdng qudc gia nhung
khac nhau vé quyén s& hdu clia tai nguyén nudc,
mbi quan hé lgi hai v pham vidnh hudng. Su khéac
nhau nay dan dén sy khdc nhau vé& chd quyén, mdi
guan hé Igi hai, nghia vy,

b. Anh hudng ciia khai thac, s dung tai
nguyén nudc sdng Hong trén phan lanh thé
Trung Quéc d6i vai Vidt Nam

Téng lugng nudc clia séng Héng va Mé& Céng
khodng 624,3 ti m?, chiém 74% téng lugng nude
sdng toan qudc, nhung c6 dén 38,3% va 90,1%
lugng nudc clia song HOng va song Mé Cong lai
sinh ra ngoai 1anh thd Viét Nam. Viéc khai thac s
dung nudc tré&n'phdn luu vuc ngoai Viét Nam cla
hai con séng nay da va dang anh hudng khong nhé
dén nguodn nudc vao nudc ta.

* Tinh hinh khai thdc s& dung nu'dc trén phdn
furu vuc séng Hong & tinh Vén Nam, Trung Quéc

Trén phan luu vuc sdng Nguyén, theo s liéu
théng ké dé&n ndm 1993, trén toan iuu viic cd 14 hé
chua loai viia, v6i tdng dung tich cdc hé chila
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khoang 296 triéu m’; 722 hé chifa loai nhd vdi tdng
dung tich 496 triéu m?* va 7970 ao dap; 63.347 cdng
trinh dén nudc; 635 dap dang. Cong trinh khai théc
nudc dust ddt gém: 433 16 khoan va cac loai cong
trinh khac, ning luc ¢dp nudc 1810 tridu m?, trong
d6 cac cong trinh trid nude chiém 34,5%, céc cong
trinh din nudc chiém 54,1%. Trén song Ly Tién, cho
d&n nay, Trung Quéc dang xdy dung han 20 nha
may thity dién, trang d¢ 11 nha mdy thiy dién véi
téng dung tich chida khodng 2,0 ty m?, cdng suat
khodng 2,0 triéu MW; 8 nha may thly dién trén
s6ng Ban Long va Phd Mai va 1 nha may thiy dién
rén séng Nguyen. Vé ca ban, Trung Qudc di khai
thic hiu hét cic bac thang thuy dién I6n d thugng
nguén song Pa vdi téng dung tich cac hd chita
nudc khoang 2,5 ty m2, Hau hét cac cdng trinh thily
dién c6 nhiém vy phat dién la chinh vdi ché dg diéu
ti&t ngay dém va céc cdng trinh da di vio hoat déng
tlr nam 2006 -2007 (Hinh 4).

g‘ip %

* Tic déng ctia cdc cong trinh thiy dién &
thirgng lue séng Héng thubc lanh thé Trung Qubc
dén tai nguyén nu'dc séng Hong & Viét Nam

Phan tich s6 ligu quan trdc dong chiy tai cdctram
thily van gén bién gidi & Viét Nam két hop vdi s6
lieu quan tréc dong chdy mua la tai mdt so tram
trén song Ly Tién, séng Nguyén va séng Ban Long
¢6 thé riit ra mot 56 nhin xét budc dau dudi day:

-Trong cic thang 6-9 (1a thai gian cac hé chifa cha
Viét Nam cén tich nudc), cac hd chiia trén séng Ba,
séng Thao & phia Trung Qudc da git lai khodng 10-
20% lugng nuéc. Téng lugng nudc 1i trén song LO
thdi ky 2006 -2008 gidm khodng 25% so vdi théi ky
1962 -1978 va giam 5t 35% so vai thai ky 2001 -
2005.

- Trong mua khé, vao cac thang 3 - 5, thudng la
giai doan nudc ta thidu nudc, cac hd chia thugng
nguén song D, phan ianh thé Trung Qudc, da gilr
nuéc nhiéu hon,

TRUNG

Hinh 4. So' d6 vi tri
cdc hé, dap 16n trén
fuu vue séng Héng
thuéc lanh )

tho
Trung Quéc

VIET NAM

«Yiéc van hanh clia cac nha may thly dién theo
ché do ditu tiét ngay dém lam cho muc nudc trén
cac song Pa, Thao va L6 dao ddng I6n, 61 1,5-2 m
trén song Ha, 1-1,5 m trén sébng Thaova 1-1,3 m
trén séng L. Myc nudc séng dao dong Idn c6 thé
gay nén xoi 1& bd sdng, gay khoé khan cho viéc khai
thac ngudn nudc.

« M6t phan ding k& lugng cat bin bi gid lai
trong céc hd chira, lam gidm lugng phi sa duge
dula vao Viét Nam va ciing gy nén long sdng, bd
séng khéng &n dinh.

« Vigc khai thac ngudn nudc, nhat 1a khai thac
md, ¢ xa nudc thal khdng qua x(& li, gy nén 6
nhiém nguén nuéc trong lanh thé Viét Nam.
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c. Tdc Eéng cla viéc khai thdc, si dung tai
nguyén nudc & thuong vu vuc Mé Cong dén
Péng bang séng Ciu Long

* Phdt trién thdy dién trén phdn luu vuc thude
Idnh tho Trung Quéc

Trung Qudc d& ¢é ké hoach xiy dung 14 ¢dng
trinh vdi téng dung tich khodng 40,5 i m?, cdng
sudt Jdp may khoang 22.590 MW, Hién nay, Trung
Ouéc da c6 ké hoach cu thé xay dung 8 dap - giai
doan 1 ¢6 2 hd 6 khu vuc trung luu va ha luu song
Lan Thuong (tén goi sdng Mé Cong trén dia phan
Trung Qudc), vgi tdng cong sudt trén 16.000 MW,
du kién hoan thanh vao nam 2017 va xay thém 6
dap thuy dién nira & thugng luu {giai doan II},
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Trong s6 9, c6 2 d8p cé kha nang diéu tist rat [n,
dé la nha mdy thuy dién Ti¢u Loan, cong sudt
4,200 MW, dung tich hd chda khedng 15 ty m?;
thiy dién Nuozhadu sdp hoan thanh, vadi cong
sudi rai 16n, khodng 5.500MW, dung tich ho chifa
khodng 23 ty¥ m’. Hién nay, da thuc hién dugc
khodng 50% ciia giai doan 1 va da cd 3 nha may
hoan thanh gém Manwan, Daichaoshan va Jing-
hong, vdi téng cdng suit trén 4.300 {Hinh 5)

(D Cong Qua Kléu

© 6 hcinthinh
Eung xdy dyog
L kidn

Hinh 5. So @6 vi tri cdc hé, dap trén dong chinh
séng Wé Céng

* Phdt trién thuy dién & ha luu vuc séng Mé
Cong thudc Idnh thé cdc nurdc Thdi Lan, Lao va
Campuchia

Cho dén nay chua co ¢ong trinh thuy dién nao
dugc xay dung trén ddng chinh séng Mé Cona
thudc cac nudc Lao, Thai Lan va Campuchia,
nhung cac nuéc nay déu dang ddy manh nghién
cttu va [ap k& hoach xdy dung va cé thé xay dung
11 cdng trinh thuy dién véi tdng cdng sudt (10 -
191103 MW. Trén cac dong nhanh cda séng Mé
Cong thudc cdc nude nay cing <6 thé xdy dung
khozng 12 cing trinh thuy dién nda. Campuchia
cing cd tiém nang thdy dién 16n, khoang
15.000MW (riéng trén dong chinh khodng
6.500MW). Hién nay, dang nghién cliu xay dung 2
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nha may thay dién trén dong chinh la Sambor va
Stungtreng, cdng sudt tir 1.855 - 4.280 MW tly
theo phuang an lua chon,

* Vén d8 chuyén nudc séng Mé Céng sang luy
vire lan cén )

Thai Lan dang ddy manh cic hoat ddng nghién
ctiu dé trién khai thue hién cac du an chuyén nudc
W luu vuc séng Mé Cong sang ving BAng bing
treng tam thudc luu vuc séong Chao Pharya va
chuyén nudc trong ndi bo v vue sdng Mé Cong,
tf dong chinh sang ving £6ng Bic. Téng lugng
nudc du kién chuyén 13 15,2 ty m¥/ndm,

* Khai thdc, sirdung nirée & visng bién gidi Viét

Nam-Campuchia

Nhu cau sit dung nudc cia phia Campuchia
dang tdng manh, nhat ka viing hién gigi Tay Nam.
Hién nay, phia Campuchia dang dé nghj dugc sit
dung nudc trén kénh Vinh Té& cha Viét Nam dé
phat trién tuyén giao thong thuy néi khu trung
tam thuong mai clta Campuchia vdi Viét Nam va
cdp nudc tudi cho khoang 20 nghin ha cda tinh
Takeo. P& nghi nay Viét Nam da khéng chip nhén.
Trén tuyén kénh 56 Ha-Céi Co-Long Khét (1a tuyén
kénh bién gigi), phfa Campuchia cing dang c6 ké
hoach khai thac hgudn nudc dé cap nudc tudi cho
khoang 16 nghin ha.

* Tdc dong do khai thdc, stf dung nudéc &
thuong ngudn séng Mé Cong dén Pdng béng
sbng Ciru Long

- Cac ¢dng trinh thuy dién da dugc xay dung
trén phan vy vue Mé Cong d Trung Quéac ¢ thé
khéng co tac déng rd rét dén lugng dong chay
vao Viét Nam do nam xa Viét Nam. Nhung trong
nhitng ndm han, hién tugng thiéu nuéc & Bong
hang séng Clu Long &3 xudt hién, vu déng xuén
2009 vita qua, luu lugng nudc trén séng Tién va
séng Hau chi dat mdc 1.600m?3/s, so vdi nhu ciu
cda 1,5 tridu ha laa phai 1a 1.700m3/s, nudc man
xam nhap sau trong dat lién ¢d noi téi 70 km. Vao
meia Ed, luu kegng thang 10 - 2008 chi con & midc
28.000 m?/s trong khi truc ddy t&i 40.000 m/s.

- Theo cac nha sinh hoc, dap la hinh thic gay
1tac hai l6n nhéat trong s6 cac tac dong dan t46i sy
sut gidm <a cac loai sinh vt nudc ngot. Nhiing
khdo st gan day cho thdy san lugng ca tai Déng
béng séng Cliu Long &3 suy gidm déng ké.

- Mét trong nhiing tac déng tiém tang gay anh
hudng lén nhit dén Viét Nam 1a gidm lugng phi
sa mau md vé ha luu do xdy dung nhiéu dap I6n
phia thugng luu, hju qua la chat lugng dat suy
giam, nganh néng nghiép vung Péng bang séng
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Cltu Long s& bi anh hudng ién. Lugng phi sa ti
phin thugng luu thudc Trung Qudc chidm tdi 50%
téng lugng phil sa séng Mé Cong. Lugng phir sa
d6 ra bién qua Tan Chau va Chau Ddc khodng 80
triéu tan/nam. Cac nghién cau cho thay cac dap
xay ¢ Trung Qudc sé gilrlai khoang 40% lugng bin
cat trén sdng.

- Téng muc do 18 thudc vao cdc qudc gia &
thugng luu do viéc van hanh tich nudc, xa nudc
clia cac hd chira thuy dién & thugng ngudn sé
quyét dinh lugng nudc vé Bang bang s6ng Cliu
Long.

- Cac du an chuyén nudc cha Thai Lan va cac du
an lay nudc khac & thugng ngudn, sé lam suy giam
nghiém trong dong chay maa khé va gia tdng dién
tich xam nhép man & Béng bang séng Cltu Long
(dy bao giam khodng 24% dong chay trong thang
4 va ting dién tich xdm nhap man gan 7%).

4, Vin dé bao dam an ninh nudc quéc gia

Mac di Vieét Nam ¢é hé thiéng sdng ngoi day
dic, tdng lugng nudc mua, nudc mat kha phong
pht, nhung tai nguyén nudc Viét Nam fai 4n chia
nhing yéu t& khdng bén vitng. Chi tinh riéng
lugng tai nguyén nudc mat san sinh trén 1anh thé
nudc ta thi & thai di€m hién nay, nudc ta da thudc
s6 cac qudc gia thidu nudc va Viét Nam sé gdp
phai rat nhiéu thach thdc vé tal nguyén nudc
trong fuang lai gan. Tai nguyén nudc Viat Nam lai
phan bé rit khong déu gila céc viing va phan
phoi khéng déu theo thdi gian trong ndm va gida
C&c nam.

An ninh qudc gia vé tai nguyén nudc Ja van gé
quan trong bac nhat déi vai cic nudc ndm & ha
ngudn ¢ac con séng lén nhu nude ta. Do d6, trong
Chién lugc qudc gia vé tai nguyén nudc d&n nam
2020 néu rd; “Hep tac, chia sé lgi ich, bdo ddm
cbng bang, hap Iy trong khai thac, s dung, bdo
vé, phét irién tai nguyén nudc va phong, chdng
tac hai do nudc gay ra & cac song, luu vuc séng
uac té trén nguyén tac bao dam chd quyén, toan
ven lanh thé va lgi ich qudc gia” Déng thai, Nghi
quyét s6: 27/NQ-CP, V& mt 56 gidi phap ¢ap bich
trong céng tac quan Ii nha nudc vé tai nguyén va
moi trudng, ngay 12/6/2009, nhin manh: “Tang
cuting hgp tac qudc t€ trong [inh vy tai nguyén
nudc; cha tr, phdi hgp véi cac BO, nganh, dia
phuong lién guan t6 chic thuc hign Hiép dinh hap
tac phat trién bén ving luu viee sdng Mé Cong; xay
dung co ché quan ly, khai thac, sit dung nguén
nudc bién gidi; xay dung ké hoach hgp tac voi
Trung Qudc trong viéc chia sé ngudn nude trén luu
vifc séng Héng, sém trinh Thi tudng Chinh ph
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phé duyét”

An ninh &&i vai tai nguyén nudc can hét siic
quan tam tuong tu nhu d6i véi an ninh lucng thuc.
An ninh vé nudc dugc xem la moi tang 16p xa hoi
déu dugc quyén hudng du nuéce hay ¢6 nhirng
bién phap nhdm gidm thi€u tén hai do thiéu nuéce
gay ra. Vay d€ bdo ddm dugc an ninh v& nudc, TNN
mat & nudc ta can dugc nhin nhan dudi cic goc d
sau:

1. Lugng nugce ching ta dang khai thac phuc vy
phat trién mot cach bén ving lai phy thudc dén
trén 60% tong lugng nudc dén 1l ngoai lanh tha.
Do vay, tinh bén ving ngudn tai nguyén nudéc chiu
tac déng manh mé do viéc st nudc clia cac nudc
cé chung dong séng va sé gap kha khan khi cac
nudc ngoat sit dung nude nhiéu hadc gdy & nhiém
nugc dau nguon hay chi @éng diéu tiét dong chay
hodc chuyén nudc. Néu chi dya vao lugng tai
nguyén nudc mat san sinh trén 13nh thé nudc ta
thi & thdi diém hién nay Viét Nam khéng thé du
nudc.

2. Tai nguyén nudc tai Viét Nam lai phan bé rét
khéng déu giffa cdc ving. Trén 60% ngudn nudc
s&ng tap trung & khu vuc Péng bang Citu Long,
trong khi toan phan lanh thd cdn lai chi c6 gan
40% lugng nudc nhung lai chiém tdi gan 80% dan
$6 cd nuGc va trén 90% khdi lugng hoat ddng san
xuat kinh doanh, dich vu. Béc hiét céc dia phuong
vUing mién Dong Nam Bo va [uu vue Bong Nai - Sai
Gon, noi tap trung dan cu va ¢dc khu cdng nghiép
day dic, lugng nudc binh quén dau ngudi chi dat
dudi 2.900 m3/ngudi.ndm, bing 28% so v&i muc
frung binh cla ca nudc.

3. Theo thdi gian trong nam va gia cac ndm, tai
nguyén nuéc chia Vidt Nam cling phan bé khong
déu. Lugng nude trung binh trong 4 - 5 thang mia
mua chiém khodng 75 - 85% trong khi nhing
thang mua khd fai chi ¢d khoang 15-25% lugng
nudc cla cd ndm. Vén dé thiéu nudc trong mia
kho s& ngay cang tram trong hon khi nhu cdu
nudc tang lén cing vdi sy gia tdng dan s& va phat
trién kinh & - xa héi. Mau thudn ding nudc gida
cac nganh c6 xu huéng gia tang.

4, Bién ddi cha khi hju toan cau sé dan dén su-
suy giam ngudn nudc vé miza can, dé&n cudi thé ky
21, trung binh toan Viét Nam giam khoang 6 -7%);
i lut, thién tai tdng [&n v& tan sudt va quy mé.

5. Nang luc bao dadm nudc clia cac cong trinh
thuy 1gi, thiy dién chua theo kip v8i nhu cau nudc
hién nay. Ca nudc ¢6 khoang trén 2900 hé chia cb
dung tich trén 0.5 triéu m3 (tr dugc khodng 7,7%
fuong nudc sdng Viét Nam), hdu hétla hd thay | gi
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_ DANH GiA TAC BONG CUA BIENM BOI KHI HAU
BEN CAC CONG TRINH THUY LOL & TivH THAI NGUYEN

PEETS Tedn Hang Thil, M5, 80 Bink Chidn, Ths. 84 Thi Hughg,
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Trung tam Tu van Khi tosng Thity win wa bal trudng
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Iren dia han tTeh Thai Mguyan thworg zdy ria i
hicr wncag Ehldn tai nguy Rigm G, |0 quét. 132 xoay,
reafa (1,1 Mg h1&n tucng nay dnh hudng tau cuic
Ao cas rong trinh b chim, tram bom, dé digu...
Phas U ai 1hE thay 880 s cac yéu v khitogng
thiy var, da ki 1 mhidt d, rmua i dang chiy |z rdt
can thidL e ks Jank gla tAc dang ria bign ot khi
hau (BEKH] b hidu gl gt ddng cia Zic cdng binnh
thiy Ii.

Bai bao trinh by kRED gust w& hlén trang cdng
trinh thoa [eai trdre Gja b tish wd 132 Brung Janh gla
suf zhay Gai deeneg chedy Lheearde Wich aan RIKH 38 duta
ra k&t qud can biing AU roc yiak dogn rén 1960 -
1923 wa thea cac kjch bdn SR gigi doar 2008 -
2065, Tis do, danh gid anh b uiding oo LHIKH dE T
cjud hoat dérg, an tean cia <ic cong trin® ik chia an
Trorg] Tala [0 v mda kidt T3 Lah Thai Nguyen.

Flam wi nizhin cou oda bai baa s trung vea [
v s8ng Cdu wEn dia bian Linh Thidl Mg Jen,

2. 50 lugc hién trang s trink thilry 121 tai tinh
Thai Nguyan

. Hidr trang cong timh trdd _

Teartinh ag 1.2 14 odosg ke Wi i ol ey Lot
v tlrg dign zich Jhigc G 10a wiyg 3oy xuan; 763605
ha, |0avu moa: 23,525 ha, mav va cay lu nam 122890
ha. % wal thng Gign tich dal canh tao war ok, Jigo
tich 102 Abng Zuan mai dap ong 971,770 wa L ey mila
E1,- 145 péu cdu tudi.

Cé&: cong trinh e trén dijn bar tinh oo e, s d3e
didrn sau:

£ary binky FAu misi, 1) wnana cdp. nkidu cony
trinl da din tu ddu o chi tdn tai duagn; Lrang mdt vy
1110 v phadi Tam 8 sanmal mba 10
Era s cac wfng Linh klidng duge tu BS thudng
wupen, ahdn 1An da ruéng cap trdm i, nkat 1A cdc
céng irh dukie glac rhn dla phodsg quae by
- Ba a0 cc cong crinch ditn 3 on thidl glan daiwin
[t4nh, nkléL: céngtrinh bi ku baog oher
1 Cac Linrg Uil bre (b dlén, bom dawk: aha
rramr. thigt bj may mac bj hang, hedc okl phlvin ranh
qud |4 khiéng mang & hilgu qud kink 18,
+Cac cang trink v endl be héng, cdng 1S nedc
r ol dén cfEn finh trang mat nade, dnh hadng rdl Mn
dén kha ndng paue v il
- H& théing kanh rmceg phan lom la kEah G5t 20
digng liiu ngay nen bi sat | manh, Endng dé4m bao
TrEt car thic Lid Udn 35 nang he wei ko, k3L L hadt
N hdn.
Truey b2 ndr gua, FAnk 14 nguyén dr kizn
o dute nhléu daan kénh muang cdc loegl, gip o
nandg cac mdng Wt s cac ohdng Bink thdy lol. Tunr
nnl2n, phdn k&nh meong duos kign o3 hdi oSl chl
Citicra Ly b,
b FéR tigng cdng ah iy
Do e didrn di birth i Thai Mauie g G0 i
rean bl ST RS R trech Ay qua GAc she lzch séno subh.
1 miét &3 wing nhu phiv rem hudn PhE Yen, rung
Lan Thanh phé Thad Mguyén, van &2 figs con gap
nhig: <ni khan kbl mge e s3ng 1&n can do ke
Uhneg & digu oka tinh choia hoin chinh |Eing 1),
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Béng 1. g hep hién o505su tink Tht Mguydn £57

i tich iy, DVN Heh téu bling
. DE&n Heh ; oong trinh (ha}
Ll Vilng ti ;
ting tisu can tldu {ha) d‘lhlﬁ?h% Tu chay Bom
_ ) o quacing | tlEu
| 1| Wiy Lhuigng Mifi Ceie 5113 $.445 - -
2| Ving ha Nii Cac 52234 47.140 a5 [
3 | Wingtheiong ThacHudng | 1ua.669 B423 | 2a3s | osas
| 4 | Wiing hg Thir Hudng ~179.780 175,750 -
| . Téng cong ' 470028 | 4e159% Sg74 | 1535
3. frinh gié téc dong cha BEKH &&h cic cang Dang chdy miéia Ji

telnh ey L4 trEn Sja ban tinh Thal Nauyde

Bl Do alf edyag $ich bdn BEEER ol had tram ik

Héa wA Thd™ Mgawcn, 50 lidgu Hoodr BAg cda* il ban
BENH, qurde, Bicre dang cho Vigt Mant® (20117 m0a Ko L
fregLagriern NG b i Id st 8L Jurgirung co g wia b
el gia dogn b 2020 dér G, S SEnd) i s
Lowiay i dong chay ndva vl kél quad cin bing rudc
Lrén dii bartmh Thar Mouyan o 1is Soryg eda BBFH.
T-2n ot 5¢ dd danh Qe cdr e 3dng wia BEKH d2n
kha nang khaithds, van hanh o 26 zhéng @c cing
trink thdy 170 trén $1a ban Tha® Nguydn.

. B'dnf ofd s thoy 88 déng chay theo oo kich
ban EDHH

Carrn chay nans

Teny cang chdy nam trdn sdng O3u (% cice oo
triom Thac Bues) va sangy Ch LS okl C1ee [0 rarm PRI
Cuitig, ca xu huang giim taec che kich ban BEER.
Tuy mbién, su kit &1 disng chéy ndm trén timg
nhanh zong oo su khar hidt,

ThiEl kjl' 20el]- 2k I'.:'l"lr'r!] -:'|'|.‘-|:|.- Feare Lo can kich
biin phat thai cza (A2, ko e il thaithda (0 1) v
kjch ban phat théi treng Wek (K2) ndu nhe khang thay
dai o w2 giai doan ndn 1976 - | 009,

Trai kg 2080- 200 Scsdal wdi Lhedi Ly nén, ding
chay zrung binh nam tar fram Tivar Haki giam 4,21
mafs {5,320 tai tram Mhd Safing gidgm 2,23 w2
NEAL=

Myuyén nhan cda bnh Egng nay 13 dos ey nera
wil lugng hic hoi trong tudng laituy cing téng abry
rrvie 63ng coa b khel cao hars Bidn so vl mde tang
Cair lLomg mus,

Th2o cau kich ban BEEH, dang chivy wngg Biah
mie |0 trér cdc ity v sang Cdu ing ob kU huding
giam. Mhin chung, <l crdy trareg binhmia 1 theza
Kiciran A2 cd mdc di glim in ningl va kjch 28n B1
gléwts Lhi g nhae so vai that kK nén..

Théi ki 2047 - 2053% Mo gigm oda déng chy
trung binh moA 16 g o ca kjco Ban tuong tE v
Lhay d6i rat nhiéso wdr guai doan 1960 1550,

Thési ki 7030 2020 Dong <hdy trong Linh mba [
giam kha m% v§1 5o w0 thai ky ndn va oo s khdc et
Iar gidfa cids kizh 2dn.

= Klch ban A2 cho daeg chay trung Sink mia |G
glfm mAléu rhadl; i tram Thac Budi glam 5.97% T
luictngy I 1200 dds).

I Kjch ban B2 démng <Ay frursg mlah ma [0 <iarn
thip hen s voi kioh bdn A2, tziba v Thic Rudd gldm
3,40

Cdng chdy sadva an

Lufu Lugdne: Lrung Binh més can trénsfng O8u cinig
giam ddn shew this gian,

thdi wy 2040 - 205%: <divne chdw t-ung hinh Hig
Cah 1di lngmn Thic Budn gid v khedog 7,295 w3 Lai g
Mhid Crsang gldm kheing 4,45 50 w5 the ki nén.

Thidi ki .&l:é!-lgsl =AU AL h b A2, Adre £l e
b nib mira can tai Théc Budl aldmm 18,7 ms (15,17 sa
el thil % roen. Trdn Juu wic song Ca Lo, tgi tram Phi
—a¥ng dang chiy trung Bleh mia can gidm 262%
dlinh 11

—+ M gidm v g 1hee i kjch ban B2 wa /1
B 12,06% wa 8,36% (g Thac Budi), &,23, wa 3, 76568
tad I rare: Phii l:'_'u'?:lr'lg.
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Himdr 1. Xor eh& bicn daf diag chiy sba K, mide kISt tai trenr Thec Buicy vie Phu Cuidmg Hae e kich
Erchrt il 200 Felad e

b. Kt quid timh cap bartg kerde thes ofc klch tdn
bign dal fohf fadtor

genh gid sthow Sl abe oo e dung nutdc theo coc
kich Sdn BEKH

rehidm danh gid rd nés sy thay 980 naw b o
rues toi Thai Nguyln, &f 1ink toan tThee G2 phuchg én
rlwi saL:

Phuureg an 15000 Mg c8a 20 dung nude ciio
cAc nganh chan needi, caryg ryTig e, e Lo thily
zan, sinn hnat vh cic ivhu cdu kRac ieudi ciy, roa
duitng, dich wu) duds tinh toean trie b Wi Lo midm

2000 £ig tirng ia phofsng naem tieng 0 wdc 23ng
&y, wng laeng nude riy uf o la khdng 330 -rang
ST cAc giai daan; Mhr cau sadung s ha trtng
trot Cue ink bedn dua trén su thay daF oon lungne
mua wis b hal thers rac kick ban BBKH.

Phurieg ar 7 (5200200 Mha cdo 0 dung nuc ol
tét @ cac nganh duue Nah tadn ooa ko b =d lido co
tith d€n cac ouy baach vhat wigk Knh be xa b cEn
ndm 2120, treng digu kign he thary cas oiing Irinh
ey loi Gd o s1f Rodie thign han socedi nam 2029, bow
cArn £a Hd chire Wan 1 ang 8 wan banhdn dinh (Hinh
202

“ha =0 1irdery ordc Lt Lo L nd s s BOEH
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Hinh 2. Bige do afer cdw si'dung nue (¥Lng Hnh man trén o ver:
shiag it thea ofc kich ban BRKH

[%5t cqud cha thdy, nhuy cu 50 dung nudc cda tirh
Thai Mguy&n noi fenmewd el cd U e stng U3 mdi
i.hung O hai phieg &1 wa 2 déu o eu hudng gia
Hng theo ting giai dugr. Mh o rodc 2o s e
Ve v sioreg TR0 Lhes abafeing &n 1 khadng 1.03 1ty
wAmAM va phudng &n 2 gdn 1OF3 %9 ra¥mam Gid’

Jran 2080-2099 o5 nhu S 20 drng awdc 'Gn nhEl
phudng o | khadng 1057 o minam b Ban A23,
phuicne a2 shodirg 1012 1 rmdinam. Mguyén nhin
ria s gi ting nay [ do yia Lang ok e e
treeri<d 1l Biisal, sdong nghipwa thoy sdn. fho AU sLf
dung swéc ola nganh rdng tret o su hudng gidm




it khddngg aledu e cdo sy dhu hep vE dign tich s
Unneg 3t crang néng nghigp wa su chuyén dich od cdu
kirh & cidis dia phuong theo kudng céng nahtép hiaa,
hi€n dai hoa. Bén canh g4, [uiong mada wba mila xgéin
o xu hdng glanm, dtng chay i can ciing gidm dan ™
ey nho cau diing i ngiy sing tHog.

KEL e e dading not

(&1 badea 3 s0rdy ng phuong phap ma hinh fedn wdl
a4 md hioh thoy van (Mike Mamd vd mf Fah cfn
biing nudtc (Mikie Basin trarng qud Lanih dinh gid cin
Bareg ride trdee Al han Undi Thai Mouwen
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Phuizng dn T

“lratn Rl I e sl CAn Aiae chea thdah 14 ki
tudi, trong da khong x5t dén 4 khu thude ving ki
Sdve Ch LA wi wing Ha Sono CAu, o wdy bl todn can
béng nudc bé théng duge thut hign trén 10 kho b,
Calal caan [lEm trang, ghaen ol thidy e 1 bl al
khu Thugng s0ng Cau - ludn xay rat@i nhing khu &y
nLae wen sbing ahanh; 2hi&y nokie trén séng Cu - khu
vyt co dién Edh nong rghiép kha Idn 3 khd khin we
rig e A% Kho e sou ba MG Cag, kho e hyg Thiae
Huéng va Td Ja L6 (Hinh 3].
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Hirth 3. Barr 43 phan ving thigu mede iuu vire sdng Cier kich bdn B2 ghal dogn 2026 - 2039 P4 |

Gigi dugn tor 2020 — 20549, theo kjch ban A2, tong
I nute thidu trén todn B vue 15 cao nh8t so wdi
cAc ¥ich ban B1 v B2, muc &4 thiga nude tang ddn
thean cde Haim ke U Ac ko theu rofse Fhene kel ban H2
va (1 ciag tucing U4 niolkdch BEn Az, tornhidn e
rinie i il b du nhu ciu dong nude thdp kot so
wii 42 Tinh 3 thigu nudc nghism treng van xéy ra
tai khu vue Thac RiEng — Bac Kan. Cha i, Cha Chu,
W& Mhal, Ha Thac Huding do luameg déng chiy nam wh
dding chay rmtaa can giam trén todr, o wae 5.

ket qud d4nh gia cho thdy trén e v <o [
trang glal dnan 2020 - 2039 5&.xdy ra Jini Leary Lhidy
pruide wighiian Lroray tiong miba can 1 cac kha wigo
Bigezh Thanay - Bie Kan, Cha MEIwh Ha Thae Hdng.
By 13 khu vy thuigng [, dla inh can, thiEy cae
oang trinh 180 didu HEL nudy, <hl od cdc cdng 160

thoy lai wita va nhd. Trona glal doen 0200 - 04U, ey
thé& BEEH chua thé hlgn rs pét, chiénh 1&0h Iuong
nudc thidu gides ba kich Ban &2, BT va B2 trén v
zonmg Cau khéng dang ké Tuy nhlan, tir gial daan
2040 = 20%9, xu the [ugng nuds thisa dud tic dimg
cua BEH the hign rd nét, Idang wudc thi2u Eheo klch
Dare A2 luén lon hor, r et 5o owil B2 wi B 180 o so
Wit B ) :

Fhuig tin 2

ey phasinny an 2, he thdng e céng trink thlnr
Bt trdn §edn AU YU sng i thon guy Biogch cia
ndrn 2020 3 vl hegl 3ing Sn Ginky bao gdm G
his chifa Man Lang vl ung tieh tobn bd ol b 13
4247 migu m? bd sung <lva mia can, taa ngudn cho ha

Lhekig Thisc Hudng, ddng thai chuydn nudc sang el
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vy sty COng e dam bdo dbnm chay, K& gna ik
can bang nukj Cha thay, khu vy sang Céng v hy I

shny Cdu theo cac kich Lén BRER & khing con tkitu
s (Himho 41
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" Hinh 4. Bdn 46 phidn ving HHE nde N vire efng Céu kich bdna B2 giai dogr 2020 - 2033 - PAZ

Khu 33 L 18 2an w3y va finh trang Bap bénh gilia
oy nudtc oang v o, tinh Lraeeg Uhig e vy rm
tap trumg wao cac thing moa can (b khang 2 9n
thany 4 1 wSy <&n phat cb bidn phdp cbng trinh
thich hdp cho ki vur ey $& 06 dn dnh of cip
nitse cha caonganh kinh 12 trong i tradng heg,

Khuthuong séngdu la noi Einh trang thigu pudc
wan tigp e dighn ra, Ta ko Cha MEivd S8ng B, nhin
chung ca luwgng nudic thidw 1ar hon phaondg an 1.Tai
khu Théc Géng, <& lweng nudc thidw it hon 5o wdi
phudng dan 1 nhwng -khéng dang ké, mat khac lvigng
nestte Bhigu war Ly yidia wae Lol b irang gial doan
2020 — 2092, Do vay, can phai xem et vidc xdy dyng
cac cony Linh thiey Il vifa va nhd tén khe wifc nay
nham bdo dim wéu cau ve nudc cho dign tich d&t
carl Wc wa cdc nbhu c3u khac, Bgodi s, 0o nén xam
wil ul wone dn chuedn 38 mds phin dign tichdrg
[0a sucdyingg whicy nuse trang kha e wiy thanh cac
ving trdng ciy cang nghigp, cy wraAng cyn o hidu
gud KInt t8 mao hem md st dung nude Iz han.,

Kbt Clier Cliyg, Sing £ v M hal v Edng Hy do o
hé thang ciit carey Wikt 1 lehd loan thdn e od
iU cip nudc coa mét 58 hd nhor hid Shinh Ghe, hi
Tuan Che, .. nén tinh trang thidu nudc tai day trenc
phune A0 2 18 hen soowdl ohuong &no1. Tuy nhién.
muic dé thidu nudc tai cdc khu wile COheg ok ko thé

TAF CHE KHI TUONG THOT VAR

ting cheo wrng thél kv 20 mdm treng glas dean tio
2020 - 2023, nhwng o A chéoh goh gila cidcthai
ky khang IFn.

5o sinh @itz cac kivh bar BT, BR vl 82 cho thiy
nhin: chang lugneg mwsde Uit rud glTa cec ki oia
Yich ban B va B2 nha hon sod Kich san 42, X Hnd
Irotvg munde thigu gic ting tr giai doon 2020 2038
&n glal doan 2080 - 20%% kna dang déu wa phi b
wil wu Ehé chung cda kich bian A2 wa B1.

Mhin chieng: Khu Thic Fiéng xay ra dhldy nude gan
fi b tresneg € rda can. Cac khu.m_:fc Cher Mek, Chg Cho
va 4y By, Ehesl gian thidu nudc trorg mia can <ing
pal cda, Mang kho viic YWea Mhai v& ©98ng HE ca he
théng e céng trinh thiy lol via va nhé nan thak
i Lhaithu 1t rrgaes hem; tlog Ioang Rutde thigo do
EErH o st th LA nlaonn khéing déneg ke ghin e
théfi ki 20 ndm L4,

t. Pdnh gid tde dprg cle BOKH 0fn khd ndng
khai thac. win hanh ebha he théng ode edng trinh
Harky ot

Tai tinh Thii Houpory, i o v [ chida chgr iy
dung dé phang IaGneg b eda e frang mia kst
phucry san st w2 sinh gt nhasbS NCTCS (durg
tich <&t 10 Wdld - - 5098 Uridu ™), 1 Baw Linl (g
Hoh At 0WdD = 2,6, Fiau e A G plEy [doneg tich
cit [0Weid = 1,7 tridgu m¥, v e b chde wi v nhd
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khacihd Eaan Jv, ha Phu Xoan, ha Khai B ho Owidn 4 &QA OlGe " Jam baa cap s onevinn ha e cho

Ché hd Cérh Ché, hé Suf Lanh). Z2c hid chifa nudc
L S LT man an Lode deca enueesn ahdn khae ndan
teany 20 cah BEKE, trong G9 cd hidgn Lo i 10
yurTt thi€t kE, [uong nudc [0 cud 180 vudt qua kha
hang xa cla 3o Tran, o4 théd phd e ket o cfing
wirh 4y, hofc do thimgua than $ap qua lKrgay sar
[FrdiC2p.

Aha nEng wdn hink cda mét sb céc b chita cainl
Tren dla b&n b Tidl Hguydn Fuene dana gré nharsa,
(4

Ha Noi Cacywvao mia can, dung theh trir nude lam
mhat i Ao B TP &Y a0 dir 180 g T g
vl a4 kjch bao DO A2, B2 va B, Myt nuitc funng
1ing i k3ng dung tich mia <an ném trong khoéng
A58 = A7 e o bt Jdng ola wutiog eda hd
ehia MOl0ac vé oy khod ng mos oo dandg nh
thuing. £iéu dd dho thay hd NJi C&z hoar toan dim
e tich a0 ne cAp el wiog bz i frong du kign
BEPKH witaa res i can, Adrn bado dicw kign w&n sanh efia
hd diéu ti€t theo nhu @ s0 dung nude 13 ca the tich
va wa s thaa chii ke thano hogc 10 ngay, Kho wec
ha lou G dudepe diap g Gy Joraiae o cac ngarh
kirsh t& vi dan sinh.

Vao mia |0 thec céc kich bin BEIEH, déng chiy
e s w0 bodceng A ik sa@n clarn han sawn
chii 58 Areade, Duneg e pooeg [0 s b edo Gaes Da
“ich nudc 1D trurg 2inh troreg 3 thdng mio 10 v
kharg gév tlrigt kaw cha wiang ha du treng didy kign
REKIL Treensg Cuansg bag sudl Ficn 1S IS0, e cang
tinh %3 il que Cong vé tean.xa 1E van oo khi nang
Acat déng ddng thist k€ cham duy ti mgc nudc
treang b & phogarn i L0a s nues, d@ng binly thedng
v Audl mus muidc darg gia cudng.

Mé Van Lang: B Vao Ling duas xiy dung plhia
dudi trar Thac Badl va nbdp lou oda ong nhanh
gditng Fa Wy, A8 darh gid kbl ning dam bdo win
hémly an toan cuc hd chdu, Lan Wb Trurg phdn ook
dding chéy tirtam Thée Budi kéthigp wof déng noaanh
L Eizng Teda A0 w8 badaneg I hdWan Ling.

Theo oLy trivky Slign ganl cia B VaR Lang, wAa
ee i 237y bupat Tutneg b Gud CEn e i cho o clu 13
(xd = 4F,5¢ m~'s. két qua darh gia cho thay, £ai hd
Win Lang thue hidén che tink whn hanh tich va «3
HLEIC Treeng © Fadng rrda rar P ding tieh fri e ia b
iz ndm tenng gigd har, trén ol dueg Lich chid
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ABSTRACT

A few 1D and 2D models are used to simulate and calculate the water level and water quality regarding four state
variable (DO, NH,4, NOs, and BOD) observations in the main rivers and coastal estuaries on the Ca Mau pe-
ninsula. This study calibrates and validates 1D and 2D models during the dry and flood seasons for 2014 and
2015, as well as assesses water quality in coastal estuaries during the dry and flood season of 2016 by using a 2D
model. The calibration and validation results of the hydrodynamic 1D and 2D models show that there is a high
degree of conformity regarding the phase and amplitude of water level at observing stations with mean absolute
error (MAE) ranges from 0.05m to 0.37 m. The RMSE-observation standard deviation ratio (RSR) vary from
0.12 to 0.64, and the percent bias (PBIAS) is from —8.9% to 3.2%. Calibration and validation of water quality
parameter (DO, NH,4, NO3, and BODs concentration) results have a high correlation coefficient during both the
dry and flood season of 2014 and 2015. The standards, originating from the National Technical Regulation on
Surface Water quality and on Coastal Water Quality, are used to evaluate pollutant concentrations in estuaries in
the study area during the dry and flood seasons of 2016. The water quality parameters contain DO (4.6 mg/
1-7.9 mg/1) and BOD (4.6 mg/1-10.7 mg/1) concentrations over the National Technical Regulation on Surface
and Coastal Water Quality and the A1l limit with DO (> 4 mg/1) and BODs (4 mg/1) on surface water quality for
domestic water use in the dry and flood seasons. The calculated results will help managers make better plans for
aquaculture and aquatic conservation zones in coastal estuaries in the future.

1. Introduction

et al., 2008; Ashraf et al., 2012). Nowadays, water pollution is one of
the global challenges facing both developed and developing nations. It

Application of numerical modeling in water quality assessment has
been studied and applied in many coastal estuaries in the world (Cox,
2003; Paliwal et al., 2007; Davies et al., 2009; Shi, 2010; Liu et al.,
2011; Menendez et al., 2013; Fossati and Piedra—Cueva, 2013; Gu et al.,
2016). There is abundant literature related to the application of nu-
merical models to evaluate and control water quality and flow in
coastal estuaries (Piedra—Cueva and Fossati, 2007; Meccia et al., 2009;
Halliday and Gast, 2011). The effects of wastewater discharge into
surface waters have been evaluated by using one-dimensonal (1D),
two—dimensonal (2D) and three-dimensonal (3D) water quality models
(Yetik et al., 2014; Doan et al., 2018). Mathematical models have been
used to simulate water qualities in response to changes in surface water
resources, which enables the assessment of methods for reducing water
pollution (Wang et al., 2004, 2009, 2013; Politano et al., 2008; Obropta

* Corresponding author. Ton Duc Thang University, Ho Chi Minh City, Viet Nam.

E-mail address: doanquangtri@tdtu.edu.vn (D.Q. Tri).

https://doi.org/10.1016/j.pce.2018.10.004

is often the result of economic growth and has impacts to both the
environment and human health (FAO and IWMI, 2017). The three most
important sources of water pollution are human settlements, industries,
and agriculture (FAO and IWMI, 2017). Specifically, problems occur
when municipal wastewater is discharged into water bodies without
treatment, and when industry dumps millions of tons of heavy metals,
solvents, toxic sludge, and other wastes into water bodies every year
(Liou et al., 2003; Xiao et al., 2012; WWAP, 2017). The level of water
pollution in rivers is affected both qualitatively and quantitatively by
domestic and irrigation purposes (Sati and Paliwal, 2008; Desai and
Tank, 2010; Shrivastava et al., 2013).

The Ca Mau peninsula is in the southern part of the Mekong Delta,
in Vietnam. Land-use and salinity intrusion management affects water
quality in the Ca Mau peninsula, Vietnam (Fanslow et al., 2005).
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Changes in surface water quality in the main rivers varyies distinctly4 1 4é\mplitude of the east sea is relatively large, approximately 3-5m

over the seasons; the substances dissolved by concentration in water in
the dry season is high; the substances dissolved by concentration in the
flood season is lower. The main rivers in the Ca Mau peninsula are
seriously polluted due to industrialization, urbanization, and agri-
culture (Hoanh et al., 2003; Vormoor, 2010; Trinh et al., 2013; Chea
et al., 2016). These are all related to economic development which has
both positive effects, as well as negative impacts on the environment.
The most obvious adverse effects are the consequences of domestic and
industrial wastewater entering the Ganh Hao River in Ca Mau city
making the river water emit unpleasant odors. Surface water pollution
will change the physical and chemical properties of water, affecting the
quality of aquatic life, reducing productivity in aquaculture and even-
tually killing aquatic species if the pollution level is bad enough. The
impact of surface water pollution on aquatic life, especially due to
marine and brackish water aquaculture, has been demonstrated by
surveys in major rivers such as Thi Vai River in Dong Nai Province. The
application of numerical modeling to water quality assessment has been
studied previously in Ca Mau peninsula (MRC, 2008; Phong, 2008;
Hoanh et al., 2009; Trinh et al., 2016). However, this study is the first
time using 1D and 2D coupled water quality models for the west and
east coastal estuary zones in the Ca Mau peninsula. Based on the
characteristics of wastewater discharge and the impact of the discharge
sources on the surface water, this study can simulate the details of the
existing wastewater sources in Ca Mau province and the distribution of
pollutants in the rivers and estuaries by using coupled 1D and 2D water
quality models.

The objectives of this study are to apply the coupled models 1D and
2D models to calculate and simulate the water quality in the main rivers
and coastal estuaries in Ca Mau peninsula. The pollution sources used in
simulated water quality models are obtained from domestic sources,
thus the study selected the water quality parameters such as dissolved
oxygen (DO), nitrate-nitrogen (NOs~), ammonia (NH4*), and bio-
chemical oxygen demand (BOD) to evaluate and simulate the water
quality in the study area. The following steps are involved in the de-
velopment of most numerical models: (i) formulation of a computation
network in a 1D model, (ii) formulation of the boundary conditions in
the 1D model, (iii) calibration and validation of the hydraulic module
and the water quality module in the 1D model during both the dry and
flood season of 2014 and 2015, (iv) formulation of the computational
mesh in the 2D model, (v) calibration and validation of the hydraulic
module and water quality module in the 2D model during both the dry
and flood season of 2014 and 2015, and (vi) assessment of the water
quality in the 2D model in the dry and flood season of 2016.

2. Materials and methods
2.1. Description of study site

Ca Mau peninsula has a total area of 949,600 ha and a total coast-
line length of 254 km, accounting for 7.8% of the national coastline. It
is near the maritime borders of Thailand, Malaysia, and Indonesia. It
comprises Ca Mau and Bac Lieu provinces and three districts of Kien
Giang provinces (SNIAPP, 2002). The study area is bounded at the
northeast by the Mekong River, at the northwest by Kien Giang pro-
vince, at the west by the West Sea (Gulf of Thailand) and at the east by
the East Sea (South China Sea) (Fig. 1a). Ca Mau peninsula is composed
of an alluvium of sediment from rivers and marine sediments, forming
high ridges along the large rivers and canals. There are large areas of
mudflats adjacent to the sea, mangrove ecosystems, shrimp farms, fish
and crab farms in the coastal areas and melaleuca forests located inside
the peninsula (Fig. 1b). The topography of the study area is flat with the
elevation ranging from 0.2 m to 0.8 m above mean sea level, (National
Geographies Directorate datum). The hydrological regime in Ca Mau
province is directly affected by the tidal regime in the East Sea (a
semi—uneven tide) and the Gulf of Thailand (an uneven tide). The

during high tide and from 1.8 to 2.2 m at low tide. Due to the influence
of two tidal regimes and many estuaries spreading out to the sea, most
of the study area has been affected by salinity intrusion and tidal re-
gimes.

2.2. Model description

2.2.1. 1D model description

Many 1D models have been developed to study water quality in
rivers and estuaries. The 1D water quality model provides an ad-
vection—dispersion module that is based on the one-dimensional
equation for mass conservation of dissolved or suspended solids (DHI,
2003; Doan et al., 2013a). The module requires output from the hy-
drodynamic module, both in time and space, in term of discharge and
water level, cross-sectional area, and hydraulic radius. The 1D model
has various modules including the hydrodynamic (HD), the ad-
vection—dispersion (AD), water quality (WQ), rainfall-runoff, sediment
transport, and flood forecasting (DHI, 2017). The advection—-dispersion
equation is solved numerically by using an implicit finite difference
scheme which, in principle, is stable unconditionally and has negligible
numerical dispersion. One-dimensional equations governing the river
flow are known as Saint-Venant equations (Shooshtari, 2008; Doan and
Quach, 2016; DHI, 2017). The results of the 1D model are used as the
input data for 2D models.
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where Q is discharge, A is the cross—sectional area, q is lateral inflow, C
is Chezy roughness coefficient, R is the hydraulic radius, and « is mo-
mentum correction coefficient.

The advection—dispersion equation in the one-dimensional model is
as follows (Doan and Quach, 2016):

dAC 8QCc  a(. .6C
_— —|AD— | = —AKC + C.
3t | ox +ax( 5x) +a

3

where C is the concentration, D is the dispersion coefficient, A is the
cross—sectional area, K is the linear decay coefficient, C, is the source/
sink concentration, q is the lateral inflow discharge, x is the space co-
ordinate, and t is the time coordinate. The dispersion coefficient
D = aV® is described as a function of the mean flow velocity (V) with a
as the dispersion factor and b the dispersion exponent. Typical value
ranges for D is from 1 to 5 m?/s (for small streams), and 5-20 m?/s (for
rivers).

2.2.2. 2D model description

The 2D hydrodynamic model is used to simulate and calculate the
changes of water level and flow regime and water quality in the estu-
aries and coastal areas (Doan et al., 2013b, 2015). The 2D model has
been extended to allow better application of the boundary conditions
with data measured from additional terrain. The computation grid of
the model is optimized to simulate the flow conditions to the best
possible extent and reduce the computation time. The flow module was
developed by the finite element mesh method. This module is based on
the numerical solution of a system of Navier-Stokes equations for 2D or
3D incompressible fluid combined with the Boussinesq assumption and
the hydrostatic pressure assumption. Therefore, the module solves the
vertically integrated equations of continuity and conservation of mo-
mentum in two horizontal dimensions (DHI, 2017). The discrete space
of the basic equations is performed by using the center of finite volume
method. Computation domains are discrete by continually splitting
domains into non-overlapping grid cells. This study uses the
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Fig. 1. (a) Location of study area; (b) Ecosystem map in Ca Mau peninsula.

combination of the square grid and triangular grid covering in the study
area. The Ecolab module is integrated into the platform of the 2D hy-
drodynamic model; this module can calculate the water levels and
unsteady 2D flows in a homogeneous liquid layer vertically. To calcu-
late the water quality in coastal estuaries, the advection-dispersion
(AD) equation in the 2D model considers two transport mechanisms of
advective and dispersive transports (DHI, 2017). Calculated results of
the hydrodynamic module will allow the simulation of the dynamic
physical processes as the basis for input to the computation procedures
in the Ecolab module. The concentrations of the AD components are
imposed as an input standard source in the 2D model for the standard
links with flow from the 1D model.

9 . 9p 99

+ 2 =0
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The momentum equation in the x-direction is:
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The momentum equation in the y—direction is:
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where p and q (m®/s/m) are the fluxes in the x- and y-directions re-
spectively, t (s) is the time, x and y (m) are the Cartesian coordinates, h
(m) is the water depth, d is the time-varying water depth (m), g
(9.81 m/s?) is the acceleration due to gravity, ¢ (m) is the sea surface
elevation, C is a Chezy resistance parameter (m'/2/s), f(V) is the wind
friction factor, V, Vy, Vy are the wind speed and components in x- and
y-directions (m/s), Q is the Coriolis parameter which is latitude de-
pendent(s™1), Pa is atmospheric pressure (kg/m/s%), p, density of
water (kg/m>), Ty, Txy» Tyy components of effective shear stress.

The dynamics of the advective Ecolab state (MIKE 21&3 Ecolab)
variable expressed by a set transport equation in non—conservative form
can be written as:
dc dc dc dc _ % 3% d%c

+u—+V—+W——Dx—+Dyw+

- + S+ R
a  ax  dy oz ax? ere
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Fig. 2. (a) 1D hydrodynamic network; (b) coastal estuary positions; (c, d) 2D visualization mesh in the study area.
Table 1
List of the coastal discharge sources in the study area.
No. Simulation position Q discharge (m®/s) BOD (mg/1) NH,* (mg/1) NO3;~ (mg/1)
1 Khanh Hoi shipbuilding facility (U Minh) 0.0023 350 65.00 0.300
2 Aquaculture in Tran Van Thoi district 0.0018 121 72.97 0.761
3 Aquaculture in Phu Tan district 0.0011 193 116.75 1.218
4 Aquaculture in Dam Doi district 0.0059 37 22.45 0.234
5 Aquaculture in Nam Can 0.0137 16 9.73 0.102
6 Coastal resident area in Tan Thuan and Tan Tien communes, Dam Doi district 0.0030 397 65.50 0.300
7 Coastal resident area in Viet Khai, Cai Duoi Vam town, Phu Tan district 0.0030 397 65.50 0.300
8 Coastal resident area in Khanh Hoi, U Minh district 0.0030 397 65.50 0.300
9 Coastal resident area in Song Doc commune 0.0030 397 65.50 0.300
10 Coastal resident area in Rach Guoc 0.0030 397 65.50 0.300
11 Tourist, coastal services in Ca Mau National park 0.0001 198 32.29 0.104
12 Tourist, coastal services in Khai Long beach 0.0001 199 32.86 0.143

where c is the concentration of the Ecolab state variable, u, v, w are the

2.3. Materials model

flow velocity components, D,, Dy, D, are the dispersion coefficients, S.

is the sources and sinks, P. is Ecolab processes.
The transport equation is expressed as:

dc

— =AD. + P
at (o c

®

where AD, represents the rate of change in the concentration due to

advection, and dispersion including source and sinks.

Ca Mau province has a network system of interlaced rivers and in-
terconnected canals that are closely linked with the main rivers and
canals. A 1D hydrodynamic network system was established with an
upstream discharge and water quality boundary at Long Xuyen station.
There is a total of 46 water level boundaries downstream having 12
major estuaries, Ganh Hao, Ho Gui, Bo De, Rach Guoc, Rach Tau, Bay
Hap, Cai Doi Vam, Cai Cam, Ong Doc, Vam Kinh Moi, Da Bac, and
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Fig. 3. Calibration and validation of 1D hydrodynamic model: (a) Dry season; (b) Flood season in 2014; (c) Dry season; (d) Flood season in 2015.

Khanh Hoi (Fig. 2a, Fig. 2b). The water level at the estuary boundaries
are the measured data per hourly water level. The 1D hydraulic net-
work system has a total of 2856 cross—sections of the main river system
and channels. The river network is digitized based on the satellite image
of about 56 river branches (Fig. 2a). The number of calculated nodes is
estimated at about 15,600 nodes. The time step for the hydraulic model
(HD) is At = 3 min; the time step for the advection—dispersion (AD) is
At = 30s. This study uses observed water level data to calibrate and
validate the model in both dry seasons (March 1-31, 2014 and 2015)
and flood seasons (October 1-31, 2014 and 2015), respectively. Rainfall
and evaporation are collected at meteorological stations during the dry
and flood seasons in the study site. Water level measurements are col-
lected at the two hydrological stations at Ca Mau and Nam Can, in the
dry season during March 1-31 and flood season during October 1-31
for 1D model calibration in 2014 and 1D model validation in 2015.
The water quality is used to calculate and simulate in a 1D water
quality model including (1) point discharge sources and (2) distribution
discharge sources. First, wastewater source points caused the pollution
in Ca Mau Province, including the point sources such as the 66 seafood
processing establishments and by—products factories, one pharmaceu-
tical processing factory, a sugar factory, concentrated residential areas,
waste sources from (hospitals, camps), and boat anchoring zones. Total

waste discharge emission from the point sources is classified into nine
administrative units of Ca Mau province. Second, Ca Mau province has
two decentralized waste sources such as agriculture and aquaculture.
Using fertilizers and pesticides in agricultural activities is the cause of
surface water pollution in the study area. Aquaculture is a sspearhead
agricultural activity in the province, in which shrimp farming is the
dominant form of aquaculture. Waste discharge in aquaculture includes
the waste components such as TSS, COD, BODs, NH4, and NO3. The
waste discharge is mainly concentrated in Dam Doi, Nam Can, Phu Tan,
Ngoc Hien, Tran Van Thoi districts.

Concerning the 2D hydraulic network, the flow at twelve estuaries
uses the results of the hydraulic module in the 1D model for the rivers
and canals system in Ca Mau peninsula (Fig. 2b). The water level off-
shore of the eastern area and western area uses data from the Con Dao
and Tho Chu station. Another water level used results from the har-
monic analysis as offshore water level conditions. The wind direction
data was from the Con Dao, Tho Chu, and My Thanh stations. The
harmonic constants are used to estimate tidal levels in estuaries without
observed data over a long period of time. Data on wind direction, wave
height, and water levels at Tho Chu (western) and Con Dao (eastern)
stations in 2014 and 2015 are used in this study. Tidal levels estimated
by the harmonic constants are used as the initial boundary to simulate
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Fig. 4. Calibration and validation of water quality in 1D model: (a) Dry season, (b) Flood season in 2014; (c) Dry season, (d) Flood season in 2015.

the water quality advection-dispersion processes in Ca Mau peninsula
for 2016.

The water quality is collected from wastewater discharge data from
the discharge sources. According to the calculation results and statis-
tical data from the survey, as measured in the study area, the twelve
wastewater discharge sources directly affecting the coastal area are one
shipbuilding, four aquaculture areas, five coastal resident areas, and
two tourist, coastal services. The simulated results of pollutant

transmission at twelve positions is shown in Table 1. The water quality
parameters of the twelve positions are used as the input for the 2D
model.

2.4. Computation network

2.4.1. Computation network in 1D model
Ca Mau peninsula has a crisscrossed system of rivers and canals in
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No. Station Period time Simulated (mg/1) Observed (mg/1) Percentage Error (%)
Dry season (March 2014) DO BODg DO BODs DO BODg
1 Ganh Hao 27/3/2014 5.7 5.9 5.8 6 -1.7 -1.7
2 Bo De 27/3/2014 6.6 4.9 6.8 5 -2.9 -2.0
3 Rach Tau 27/3/2014 4.1 3.97 4.13 4 -0.7 -0.7
4 Ong Doc 27/3/2014 6.8 6.9 7.03 7 -3.3 -1.4
No. Station Period time NH,* NO;~ NH,* NO;~ NH,* NO;~
1 Ganh Hao 27/3/2014 0.045 0.015 0.039 0.017 15.4 -11.8
2 Bo De 27/3/2014 0.042 0.045 0.039 0.051 7.7 -11.8
3 Rach Tau 27/3/2014 0.047 0.04 0.067 0.034 -29.9 17.6

4 Ong Doc 27/3/2014 0.13 0.012 0.136 0.011 —4.4 9.1
Flood season (October 2014) DO BODg DO BODs DO BODs

1 Ganh Hao 20/10/2014 7.1 5.5 7.36 5 -3.5 10.0

2 Bo De 20/10/2014 4 4.3 4.18 4 —-4.3 7.5

3 Rach Tau 20/10/2014 6.41 4 6.67 3 -39 33.3
4 Ong Doc 20/10/2014 5 8.1 5.49 7 -89 15.7
No. Station Period time NH,* NO;~ NH,* NO3~ NH,* NO;~
1 Ganh Hao 20/10/2014 0.13 0.02 0.136 0.017 —-4.4 17.6

2 Bo De 20/10/2014 0.4 0.035 0.428 0.028 —-6.5 25.0

3 Rach Tau 20/10/2014 0.09 0.009 0.078 0.006 15.4 41.7

4 Ong Doc 20/10/2014 0.77 0.1 0.661 0.107 16.5 -6.5
Dry season (March 2015) DO BODs DO BODg DO BODs

1 Ganh Hao 27/3/2015 5.65 6.9 5.74 7 -1.6 -1.4
2 Bo De 27/3/2015 6.6 5.94 6.7 6 -1.5 -1.0
3 Rach Tau 27/3/2015 4.8 3.9 4.88 4 -1.6 -25
4 Ong Doc 27/3/2015 5.01 6.8 5.21 7 -3.8 -29
No. Station Period time NH,* NO;~ NH,* NO;~ NH,* NO3;~
1 Ganh Hao 27/3/2015 0.09 0.02 0.071 0.017 26.8 17.6

2 Bo De 27/3/2015 0.23 0.04 0.214 0.045 7.5 -11.1
3 Rach Tau 27/3/2015 0.15 0.03 0.136 0.034 10.3 -11.8
4 Ong Doc 27/3/2015 0.147 0.012 0.117 0.01 25.6 20.0
Flood season (October 2015) DO BODs DO BODs DO BODs

1 Ganh Hao 20/10/2015 6.5 5.9 7.1 5 -85 18.0

2 Bo De 20/10/2015 4 5.94 4.2 6 -4.8 -1.0
3 Rach Tau 20/10/2015 6.1 8.1 6.3 7 -3.2 15.7

4 Ong Doc 20/10/2015 4.68 7.8 5.4 8 -13.3 —-25
No. Station Period time NH,* NO;~ NH,* NO;~ NH,* NO;~
1 Ganh Hao 20/10/2015 0.12 0.012 0.16 0.01 —25.0 20.0

2 Bo De 20/10/2015 0.43 0.018 0.48 0.014 -10.4 28.6

3 Rach Tau 20/10/2015 0.12 0.003 0.1 0.005 20.0 —40.0
4 Ong Doc 20/10/2015 0.47 0.024 0.51 0.023 -7.8 4.4

an interwoven pattern. The study area is an interference zone between
two tidal regimes on the east and west coasts (the hydrological and
hydraulic regimes are very complex). To ensure accuracy in the simu-
lation of the hydraulic regime in the study area, the entire hydraulic
system in the Ca Mau peninsula, including the calibration and valida-
tion process for the hydraulic parameters in the study area, is im-
plemented (Fig. 2a). The upper boundary used in the model is the
discharge and water quality at Long Xuyen station. The downstream
boundary consists of 46 tidal levels from the 12 main estuaries of Ca
Mau Province, Ganh Hao, Ho Gui, Bo De, Rach Goc, Rach Tau, Bay Hap,
Cai Doi Vam, Cai Cam, Ong Doc, Vam Kinh Moi, Da Bac and Khanh Hoi.
The water use demand is simulated in the model by the distribution of
discharge along the major rivers and canals.

2.4.2. Computation mesh in 2D model
The 2D computational mesh is derived from the survey and

topography data from the maps of the ocean floor's topography with
different scales from 1:5000 to 1:50,000. Specifically, the large-scale
maps are used for the coastal zone and islands; the small-scale maps are
used in the offshore areas. The finite element mesh is reduced from
offshore to the coastal area. The smallest area of an element is ap-
proximately 50 m? in the coastal area, port, river, and lake; by contrast,
the largest area of an element is 0.5 km? in the offshore area (Fig. 2¢
and d). The latitude of the study area, from Ganh Hao to the Khanh Hoi
estuary (from 2 km to the coast), combines the existing data and C-Map
maps in the offshore area. The computational mesh is constructed as a
combination between the triangular unstructured grid and the square
grid. The offshore area is simulated by a triangular unstructured grid,
while the estuary areas are simulated by a square grid. The combination
of computational mesh later provides the detailed results in the study
area with small and smooth mesh. The computational mesh also re-
duces the steps in the calculations when using more sparse data in
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Fig. 5. (a, b) Calibration of water level in 2D model in 201

offshore areas. The water level boundary in the offshore of the eastern
area uses data from the Con Dao station; the western area uses data
from the Tho Chu station. Another water level boundary uses results
from the harmonic analysis as offshore water level boundary condi-
tions. The wind direction data was from the Con Dao, Tho Chu, and My
Thanh stations. Wave boundary data uses the results of the spectral
wind-wave 2D model. The water quality boundary ia collected from
wastewater discharge data from discharge sources.

3. Results and discussion
3.1. Calibration and validation of the hydraulic 1D model

The calibration and validation of the 1D model used the data from
the Can Tho, Vi Thanh, Ca Mau and Nam Can stations in the dry (March
1-31) and flood seasons (October 1-31) of 2014 and 2015. The hy-
draulic parameters of the calibration processing were used in the vali-
dation model. To ensure randomness and evaluate the suitablity of the
calculated parameters, this study used an observed data from the dry
and flood season in 2014 to calibrate and in the dry and flood season in
2015 to validate the model. The results of calibration and validation
showed that there was a high degree of conformity in the phase and the
amplitude of the water level at Can Tho, Vi Thanh, Ca Mau and Nam

4; (c, d) Validation of water level in 2D model in 2015.

Can stations. The evaluation of simulation results was based on the
mean absolute error (MAE), the RMSE—-observations standard deviation
ratio (RSR) and the Percent bias (PBIAS) also known as the coefficient
of model efficiency. MAE, RSR and PBIAS were used to evaluate the
results of the model (Fig. 3). MAE values ranged from 0.07 m to 0.12m
in the dry season and 0.04 m-0.06 m in the flood season in 2014
(Fig. 3a). RSR values ranged from 0.33 to 0.38 in the dry season and
0.45-0.56 in the flood season in 2014 (Fig. 3a). The PBIAS values
varied from —7.2% to —3.7% in the model calibration in 2014 (Fig. 3a
and b). MAE values for calibration in 2015 ranged from 0.03 m to
0.11 m. The 1D model simulated the streamflow trends very well, as
demonstrated by the statistical results, which were an agreement with
the graphical results. RSR values varied from 0.13 to 0.4 in the dry and
flood season in 2015. The PBIAS values ranged from —8.4% to 2.1% in
the dry and flood season in 2015 (Fig. 3c and d). The average magni-
tude of the simulated values had a good performance rating
(PBIAS < =+ 10%) for both calibration and validation. The final hy-
draulic parameters in the calibration process use in the model valida-
tion with manning (n) coefficients that ranged from 0.016 to 0.025 in
the main rivers. The final hydraulic parameters in calibration and va-
lidation were used to simulate and calculate the water quality in the
next section.
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Fig. 6. The calibrated results of water quality in 2D model: Dry season (a) DO, (b) NH,4"; Flood season (c) DO, (d) NH,* in 2014.

3.2. Calibration and validation of water quality in the 1D model

Calibration and validation of water quality in the 1D model used
data from four stations, namely, Ganh Hao, Bo De, Rach Tau and Ong
Doc, to evaluate the results of the model in the dry (March 1-31) and
flood seasons (October 1-31) in 2014 and 2015 (Fig. 4). Water quality
in the 1D model simulated four components, namely, DO, BODs, NHy,
and NOs;. The calculated and simulated results of water quality showed
good agreement between the observed and calculated data (Table 2).
Regarding calibration and validation water quality parameters in the
dry and flood seasons of 2014 and 2015, the percentage error value
between simulated and observed DO and BODs5 concentrations varied
from 0.7% to 18%, the BODs percentage error concentration at Rach
Tau station was especially high with 33.3% during the flood season in
2014. The percentage error value of NH4;* and NOs~ concentration
was larger in both the calibration and validation processes, from 4.4%
to 29.9%. The NO3~ percentage error concentration at Rach Tau was
high at 40% during the 2015 flood season.

3.3. Calibration and validation of water level in the 2D model

Regarding the 2D model, the calibration and validation processes
used data from the Song Doc and Ganh Hao stations during the dry
(March 1-31) and flood seasons (October 1-31) of 2014 and 2015
(Fig. 5). MAE, RSR, and PBIAS were used to evaluate the simulated and
observed water level in both model calibration and validation. MAE
values varied from 0.07 to 0.52 during calibration and from 0.05 to

0.14 during validation. RSR values ranged from 0.18 to 0.46 during
calibration, from 0.29 to 0.64 during validation. PBIAS values ranged
from —8.9% to 3.2% < 10% in both calibration and validation
(Fig. 5a and d).

3.4. Calibration and validation of water quality in the 2D model

Fig. 6a and Fig. 6b shows the fluctuations of pollutant concentra-
tions in the Ca Mau coastal area in 2014 during the dry season. The
simulated and observed results of pollutant concentrations are in good
agreement. The DO concentrations on the West Coast varied from 5 to
6 mg/l, while those on the East Coast varied from 6 to 8 mg/l. Con-
versely, NH, " concentration varied from 0.12 to 0.2 mg/l on the west
coast and from 0.08 to 0.12 mg/1 on the east coast. NO3~ concentration
varied from 0.05 to 0.1 mg/l on the coastal area. Although NO3;~
concentration in the west was relatively high due to the contribution of
NO3 ™~ from discharge sources; however, the NO;~ concentration from
the source did not exceed the pollution standard limitation in the study
area. Additionally, BOD concentration varied from 2.4 to 4 mg/l in the
west and 0.8-1.6 mg/1 in the east.

During the flood season, the fluctuation of pollutant concentrations
in the Ca Mau coastal area in 2014 is shown in Fig. 6¢ and d. The DO
concentration on the coast reached values from 7 to 8 mg/l and in-
creased in offshore areas. NH, " concentration sharply fluctuated from
0.04 to 0.2mg/l in the west and from 0.04 to 0.08 mg/1 in the east.
NO3;~ concentrations were over 3mg/l in the coastal area but were
lower offshore, reaching values that were only above the Al limitation
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Fig. 8. The validated results of water quality in 2D model in 2015:

standard based on the National Technical Regulation on Surface Water
Quality (NTRSWQ). Regarding the Bay Hap estuary, BOD concentration
was higher than in other areas due to its narrow terrain, but the values
were below the B1 limitation standard based on the (NTRSWQ). Con-
cerning the coastal area, BOD concentration fluctuated from 2.4 to
4 mg/1.

The calculated and observed results at the sampling locations show
that the simulated results of DO concentration in the Ca Mau coastal
area in 2014 were relatively accurate, with correlation coefficients of
0.937 and 0.977 at low tide and high tide, respectively. Calculated and
observed values of water quality monitoring points at low tide levels
ranged from 0.1 to 0.8 mg/1 (approximately 2-10%), and at high tide
levels were approximately 0.04-0.38 mg/1 (approximately 1.4%-5.4%).
The differences between the simulated and the observed DO values at
the sampling locations in the dry season at both low and high tides were
relatively small. The simulated results of DO concentration in the 2D
model agreed well with measured data. The simulated and observed
results of NH, ™ concentration at water quality monitoring points were
also well correlated coefficient (correlation coefficient of high tide was
0.83 and low tide was 0.84). The difference between the simulated and
observed results during low tide was from 0.002 to 0.05mg/1 and
during high tide ranged from 0.01 to 0.2mg/1 (Figs. 6 and 7). The
model well simulated changes of water quality in the east and west of
Ca Mau peninsula.

Fig. 8 shows the evolution of water quality in the Ca Mau coastal

11

Bidbsarved = Caloulaied

(k{15

WH,* (gl

Ehaidi [a
Fac

i

Mo

L Cas
Cam Duai
¥am

By
Hap

Fach Hach Bo e Ha {(manh
Hao

Ha Tan e Gus

Validarion position

Dry season (a) DO, (b) NH,*; Flood season (c) DO, (d) NH, ™.

area during the dry and flood seasons in 2015. During the dry season,
the DO concentration ranged from 4 to 7 mg/1 in the west and from 5 to
8mg/l in the east and increased in the offshore areas. NH,* con-
centration in the west varied from 0.16 to 0.2 mg/]; in the east varied
from 0.04 to 0.12mg/l. NO;~ concentration on Ca Mau Coast was low
from 0.1 to 0.3 mg/l. BOD concentration was from 1.5 to 3.5mg/l in
the west and 0.5-1.5mg/1 in the east. During the flood season, DO
concentration ranged from 5 to 7 mg/1 in the west and from 5 to 8 mg/1
in the east with high DO concentrations in the offshore area. Regarding
the west, NH4* concentration varied from 0.18 to 0.36 mg/l while in
the east it was from 0.12 to 0.24 mg/1. NO3;~ concentration was over
2.8 mg/1 in the east; however, it was markedly lower offshore. BODg
concentrations in the Bay Hap and Ganh Hao estuaries were high with
value of over 4.8 mg/1 but were low from 1.6 to 3.0 mg/1 in the Ca Mau
Coast (Fig. 8a and b). The simulation of spreading pollution con-
centrations in Ca Mau in the dry and flood seasons in 2015 shows that
the concentrations of pollutants in the coastal area were negligible and
the study area was not contaminated.

Calculated and observed results at seawater sampling locations in
the flood season in 2015 shows that simulated DO concentrations in the
coastal area of Ca Mau in 2015 were relatively accurate; the correlation
coefficients at low and high tide were 0.95 and 0.98, respectively. The
difference between calculated and observed values varied from 0.04 to
0.29mg/1 (approximately 3-7%) during low tide and approximately
0.01-0.34 mg/1 (1.4%-5.4%) during high tide. Thus, the results of the
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Table 3
The parameters of biochemical reactions between substances in 2D Ecolab model.
No. Description Type Value
1 Temperature: Latitude Built-in
2 Temperature: Maximum absorbed solar radiation Constant 4993 /d)
3 Temperature: Displacement of solar radiation max. from 12 p.m. Constant 1 hours
4 Temperature: Emitted heat radiation Constant 1608 /d)
5 Oxygen Processes: No. of reaeration expression Constant 3 dimensionless
6 Oxygen Processes: Reaeration temperature coefficient Constant 1.03 dimensionless
7 Oxygen Processes: Respiration of animals and plants Constant 3 (/d)
8 Oxygen Processes: Respiration temperature coefficient Constant 1.07 dimensionless
9 Oxygen Processes: Max. oxygen production by photosynthesis Constant 3.5 /d)
10 Oxygen Processes: Production/respiration per m2 (=1) or per m3 (=2) Constant 1
11 Degradation: 1. order decay rate at 20 deg. C Constant 0.5 d)
12 Degradation: Temperature coefficient for decay rate Constant 1.04 dimensionless
13 Degradation: Half-saturation oxygen concentration Constant 2 mg/1
14 Oxygen Processes: Own #1 Reaeration constant Constant 1 (/d)
15 Oxygen Processes: Own #1 Exponent, flow velocity Constant 0 dimensionless
16 Oxygen Processes: Own #1 Exponent, water depth Constant 0 dimensionless
17 Oxygen Processes: Own #1 Exponent, river slope Constant 0 dimensionless
18 Oxygen Processes: Own #2 Reaeration constant Constant 1 (/d)
19 Oxygen Processes: Own #2 Exponent, flow velocity Constant 0 dimensionless
20 Oxygen Processes: Own #2 Exponent, water depth Constant 0 dimensionless
21 Oxygen Processes: Own #2 Exponent, river slope Constant 0 dimensionless
22 Oxygen Processes: Own #3 Reaeration constant Constant 1 /d)
23 Oxygen Processes: Own #3 Exponent, flow velocity Constant 0 dimensionless
24 Oxygen Processes: Own #3 Exponent, water depth Constant 0 dimensionless
25 Oxygen Processes: Own #3 Exponent, river slope Constant 0 dimensionless
26 Sediment processes: Sediment oxygen demand Constant 0.5 g/m2/day
27 Sediment processes: Temperature coefficient SOD Constant 1 dimensionless
28 Sediment processes: Resuspension of organic matter Constant 0.5 g/m2/day
29 Sediment processes: Sedimentation rate for organic matter Constant 0.8 m/day
30 Sediment processes: Critical flow velocity Constant 1 m/s
31 Nitrogen Content: Ratio of ammonia released at BOD decay Constant 0.29 gNH4/gBOD
32 Nitrogen Content: Uptake of ammonia in plants Constant 0.066 dimensionless
33 Nitrogen Content: Uptake of ammonia in bacteria Constant 0.109 dimensionless
34 Nitrification: Reaction order 1 = first order process 2 = half order process Constant 1 dimensionless
35 Nitrification: Ammonia decay rate at 20 deg Celcius Constant 1.54 /d)
36 Nitrification: Temperature coefficient for nitrification Constant 1.13 dimensionless
37 Denitrification: Oxygen demand by nitrification Constant 4.49 g02/gHN4
38 Denitrification: Half saturation constant Constant 0.05 mg/1
39 Denitrification: Reaction order 1 = first order process 2 = half order process Constant 1 dimensionless
40 Denitrification: Denitrification rate, conversion of nitrate into free nitrogen N Constant 1 1/day
41 Denitrification: Temperature coefficient for denitrification Constant 1.18 dimensionless
Table 4 Table 6
Horizontal diffusion parameters of water quality parameters in 2D Ecolab National technical regulationon coastal water quality (QCVN 10:2015/
model. BTNMT).
No. Name Diffusion coefficient No. Indicator Unit Maximum value
1 DO 0.01 m/s? Aquaculture and aquatic Beach areas, Other
2 Ammonia (NH, ") 0.013m/s? conservation zones water sports areas
3 Nitrate (NO3 ™) 0.015m/s>
4 BOD 0.017 m/s? 1 DO mg/l =5 > 4 -
2 NH,* mg/l 0.1 0.5 0.5
Table 5 Where: The Al, A2, B1, B2 classification used for surface water resources to
National technical regulationon surface water quality (QCVN 08:2015/ assess and control. different water use purposes, sorted by a decreasing le\{el; Al
BTNMT). used for domestic water supply (after normal treatment), conservation of
aquatic animal and plant and other purposes such as A2, B1 and B2; A2 used for
No. Indicator Unit Maximum value the purpose of domestic water supply but applying suitable treatment tech-
nology or other purposes such as Bl and B2; B1 used for irrigation or other
A B purposes which apply similar water quality or B2 purpose; B2 used for water-
Al A2 B1 B2 ways and other purposes with low quality water requirements.
1 BODs (20 °C) mg/1 4 6 15 25 and observed values differed by 0.01 and 0.03 mg/1 when the tide was
2 Nitrate (NO3 ™) mg/1 2 5 10 15 low. The detailed results in Fig. 8c and d shows the calibrated and

DO concentration in 2D modeling during low and high tides were va-
lidated. Similarly, the correlation between simulated and observed
NH," concentrations was good (during high tide, the correlation
coefficient was 0.89 and during low tide it was 0.94). The simulated
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validated results in the Ecolab module of the 2D model for DO and
NH, " (using the observed data at the sampling locations). The analysis
of the NO;~ and BOD concentrations was conducted by comparing the
simulated results with other environmental studies in the Ca Mau
coastal area. The simulated NO;~ and BOD concentrations agreed well
with the situation of the study area (Figs. 8 and 9). The parameters of
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biochemical reactions between substances in the 2D Ecolab model are
shown in Table 3. Horizontal diffusion parameters of water quality
parameters (DO concentration with a value of 0.01 m/s% Ammonia
(NH, ") concentration with a value of 0.013m/s? Nitrate (NO3;~)
concentration with value of 0.015m/s% BOD concentration with value
of 0.017 m/s?) in the 2D Ecolab model are showed in Table 4. There-
fore, it is possible to use the 2D model to test water quality for 2016 in
the Ca Mau coastal areas.

3.5. Testing water quality in the 2D model

The above results of each water quality parameter were compared
with standards of the National Technical Regulation on Surface Water
Quality (NTRSWQ) (QCVN 08-MT:2015/BTNMT) (Table 5) (Circulars
65, 2015) and the National Technical Regulation on Marine Water
Quality NTRMWQ) (QCVN 10-MT:2015/BTNMT) (Table 6) (Circulars
67, 2015).

The comparison of results in Fig. 10a and d with the (NTRSWQ)
(QCVN 08:2015/BTNMT) standards shows that DO concentrations were
above 5 mg/1 for both high and low tides during the dry season of 2016
and increased going out to sea due to larger waves in the sea causing
greater air-water interaction that dissolved more oxygen in water.
Thus, the Ca Mau coastal area has not been polluted yet. NH;* con-
centration based on the simulated results in the dry season of 2016
show that NH,* concentrations exceeded the limit for aquaculture and
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aquatic conservation areas but were still within the limits for beaches or
water sports use. The results during low tide showed that the NH,*
concentration exceeded the limit for aquaculture conservation areas at
Ganh Hao (0.01 mg/1), Bay Hap (0.02mg/1), Vam Kenh Moi (over
0.6 mg/1), and Khanh Hoi (over 0.02mg/l). Ganh Hao, Da Bac and
Khanh Hoi, have several aquaculture areas such as U Minh, Nam Can
and Dam Doi. These results will help managers to make better plans.
Bay Hap is an area that hosts the Dat Mui National Park where the
NH,* concentration was good for beaches and water sports. The si-
mulated results of NO3~ concentration in 2016 showed that NO3™~
concentrations in the Ca Mau coastal area was negligible. Generally,
NO3 ™~ concentration in the study area was below the standard and thus,
the water quality in the study area was good. However, the BODs
concentrations in the coastal areas ranged from 4 to 10mg/1 in dry
season, which were over the Al limit for surface water quality for do-
mestic water use. An overview result of water quality in 2D model
during the 2016 dry season is presented in Fig. 10k-n.

The comparison of results in Fig. 10e and h with the (NTRMWQ)
(QCVN 10:2015/BTNMT) standards shows that during the flood season,
DO concentration in the Ca Mau coastal area was over 6 mg/1 for both
low and high tides. Values increased further out to sea; therefore, the
study area has not been polluted. NH;* concentration exceeded the
limit for aquaculture and aquatic conservation areas at almost all the
sampling locations. However, the values were below the limits for
beaches and water sports. Only three locations in the sea were below
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the NH, " limit, while in the remaining sites in the west, NH4* con-
centrations exceeded the limit for aquaculture. The NH,* concentra-
tion in the U Minh District exceeded the limit for aquaculture by
0.15mg/l; in Tran Van Thoi District, this value was 0.025 mg/1; in Phu
Tan District, was over 0.03mg/l; in Nam Can District was over
0.05 mg/1; in the west coast was below the limit; in Ngoc Hien District,
was 0.17 mg/1. One of the causes of NH, " pollution in this coastal area
was the rapid development of tourism in Ngoc Hien Commune, in-
cluding such structures as the National park and beaches. These con-
tributed to higher NH,* concentrations in the outlet; in the Dam Doi
District was exceeded the limit by over 0.09 mg/l. Thus, the results
show that NH, " concentrations in the coastal area showed signs of
pollution. Although the concentration was not high, it exceeded the
limit for aquaculture. The coastal area is suitable for the exploitation
and development of aquaculture in fact, so policy makers need to come
up with appropriate strategies to control and reduce NH,* concentra-
tion in the study area. The simulated results of NO3 concentrations
during the flood season of 2016 showed that NO;~ concentrations in
the Ca Mau coastal area were below the limit for domestic use. How-
ever, it was close to the Al standard of the (NTRSWQ) in Vietnam and
thus, plans are needed to control the NO3~ concentration. Similarly, the
BODs concentration in the coastal area ranged from 3 to 8 mg/l which
was also over the Al limit of surface water quality for domestic water
use at Bo De, Bay Hap, Cai Cam, Ong Doc, Da Bac, and Vam Kinh Moi
during low and high tides. An overview result of water quality in 2D
model during the dry season in 2016 was presented in Fig. 100-r.
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4. Discussion and conclusions

Application of water quality models in river and coastal estuaries
can be useful tools for the quantification of the effectiveness of water
quality management. This case study describes the application of hy-
draulic and water quality models to evaluate the pollutant propagation
in natural rivers and water resource management in coastal estuaries on
the Ca Mau peninsula. This study applied the 1D and 2D coupled hy-
draulic and water quality models to calculate and identify the con-
centration of the river and coastal estuary water quality for state vari-
ables such as DO, BOD, NH,, and NOs. This study used observed water
levels and water quality data to calibrate and validate the models
during the dry and flood seasons of 2014 and 2015 and to test the water
quality in estuaries during the dry and flood seasons of 2016. The
coefficient of MAE, RSR, and PBIAS were used to evaluate the observed
and calculated results. The results showed that there was a high degree
of conformity in the phase and amplitude between observed and si-
mulated water levels. The calculated results of DO, NH,*, NO3, and
BOD concentrations at twelve estuaries had high correlation coeffi-
cients in low and high tidal regimes. The evaluation results showed that
the model generally was able to capture the main features of measured
values. However, the uncertainty of the modeling needs to be dicussed,
as follows:

- The computation time step of the model is too long—term, approxi-
mately five hours for one simulation of the 1D-2D hydraulic net-
work.

- The calculation results are only focused on simulating the domestic
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waste discharge sources and waste discharge from aquaculture areas and BOD concentrations and the (NTRSWQ) (QCVN 08:2015/BTNMT)
in the 1D water quality model. This study has not simulated fully the and (NTRCWQ) (QCVN 10:2015/BTNMT) standards showed that the

industrial waste sources which is what significantly affects the water coastal aquaculture and conservation zones were affected by light
quality in the coastal estuaries on the Ca Mau peninsula. pollution. DO, NH,, and BOD concentrations at some locations were

- Calibration and validation positions in the 1D and 2D models are over the Al water quality standard used for domestic water supplies
still small. Therefore, it is not sufficient to evaluate the superiority of and were over the water quality standard used for aquaculture and
the model in the study area. aquatic conservation zones. To improve the quality of the model per-
formance, the application for other case studies will be considered to

The comparison between the calculated results of DO, NH, ", NOs, better generalise some of the conclusions drawn in this study. The
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calculated results of the model will help the managers and policy ma—4293u, J., Hu, C.F., Kuang, C.P., Kolditz, O., Shao, H.B., Zhang, J.B., Liu, H.X., 2016. A water

kers to develop solutions to reduce the discharge of wastewater into
coastal aquaculture and coastal national park conservation areas in the
Ca Mau peninsula.
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In this paper, a GIS-integrated two-dimensional (2D) model
namely Telemac-2D was used to construct floodplain maps of
the study area. Firstly, the NAM model based on characteristics
of the watershed, rainfall and evaporation data were used to
provide initial boundary conditions for the Telemac-2D model
along with other parameters. In turn, this Telemac-2D was
integrated with Digital Elevation Map (DEM) in ArcGIS for
floodplain mapping. The calibration and validation results for
water level showed a high conformity about the phase and water
amplitude between calculated and observed data in the years
2007, 2009 and 2013. A comparison between floodplain
mapping and information from surveys showed relative
consistency in 2009 and 2013 with a low error. The evaluation
criteria of NSE, PBIAS, and RSR had a goodness-of-fit between
the simulated and the observed values. Finally, this paper has
given us an opportunity to understand the application
capabilities of the Telemac-2D model and GIS in floodplain and
flood inundation mapping and in the study area.

1. Introduction

et al.,, 1997; Sinnakaudan et al., 2002) or the two-
dimensional (2D) models (Telemac-2D (Catherine and

Throughout the world, there has been increasing
interest in river flood analysis and modeling due to
extreme flood events in the last decades (Aronica et al.,
2002; Nachtnebel, 2003; Van der Sande et al., 2003).
Floodplain extent is considered as a major natural hazard
worldwide and its estimation and forecasting are
significant tasks for planners, environmental managers,
and the insurance industry. River hydraulic models used
for flood and floodplain simulation can be classified as
the one-dimensional (1D) models (MIKE 11 (Doan et al.,
2014; Doan and Quach, 2016), HEC-RAS (HEC, 2001)).
Many studies on floodplain mapping have been
conducted using 1D or 2D hydrodynamic models (Bates

Hervouet, 2006), RMA-2 (Donnell, 2001), TRIM2RD
(USGS, 2003), LISFLOOD-FP (Bates and De Roo, 2000;
Horritt and Bates, 2001), Delft-FLS (Klijn et al., 2007) and
MIKE 21 (Doan et al.,, 2013, 2015). The 1D models
accurately simulate the main river channels, however,
they are not good at overbank flows especially for wave
propagation modeling when river waters spread onto the
floodplain. The 2D hydraulic models are the state of the
art for the flood modeling in the rivers (Mason et al.,
2002). However, the disadvantages of 2D models are
time-consuming to set-up the model, requirements of
large amount of data and computational facilities.
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The major river systems in Quang Ngai Province are
Tra Khuc and Song Ve Rivers. The province is frequently
affected by natural disasters such as heavy rain events,
tropical depressions and typhoons, and floods. Normally,
typhoons, tropical depressions, cold air and the
combination of these phenomena cause heavy rain
events and flooding in the river basins. As a
consequence, they lead to huge loss of human life and
widespread property damage. Quality of forecasting,
flood and inundation warning currently have been
improved in many river systems. However, forecasting
surface water, surface elevation and inundation depths
has always been a challenging problem for technical staff

and hydrological forecasters. In this study, the Telemac-
2D model was used to calculate, simulate and map
floodplains and inundation risk in the study area. The
input data for upstream and downstream boundaries was
chosen for the years 2007, 2009 and 2013.

The objectives of this study are: (1) to calculate the
flow processes by a hydrological model - NAM; (2) to
simulate the hydro-dynamic regimes in the rivers by the
Telemac 2D model; (3) to establish floodplains and
inundation risk in the study area. A flowchart of the study
procedure is presented in Fig. 1.

Fig. 1. Flowchart of study procedures.
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Fig. 2. Location of the study area.

2. Materials and methods

2.1 Description of study site

Tra Khuc River is one of the largest rivers in Quang
Ngai Province with a catchment area of 3,240 km? (Fig.
2). The river has a steep terrain with a length of 135 km,
of which the high mountains with an elevation of 200 -
1000 meters have been found in about one third of its
length. About 1 million people live in the river basin,

87% of them are in rural areas. The annual flow of 70
I/s.km? is produced from heavy rainfall events in the
upstream and it is shown that it is high in Vietnam
(Nguyen, 2006). The 91 km-length of Ve River flows
from the southwest to the northeast of the province, in
which 2/3 of its length flows through a high mountain of
100-1000 m. The river network density in Ve River is
0.79 km/km? in a catchment area of 1,260 km? and an
average elevation of 170 m. The characteristics of flood
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events in the main rivers are the short time of
concentration, the floodwaters which rise rapidly,
widespread flooding, that often cause difficulties in the
response measures during flood events (Luong, 2011).

2.2 Data collection

In this study, the observed data in 2007, 2009 and
2013 were collected from meteorological stations at Tra
Khuc-Song Ve catchment to calibrate and validate the
rainfall-runoff process using conceptual NAM model.
The meteorological stations provided 6-hourly rainfall
and hourly evapotranspiration. Two hydrological
stations namely Son Giang and An Chi in the upstream
were applied in the calibration and validation. The
output of NAM (water discharge at Son Giang and An
Chi stations) were used as input data in Telemac-2D
model. The flood event recorded in Tra Khuc and Song
Ve hydrological stations in the period of November 2 to
11, 2007 were used for the calibration, whereas the
flood events from September 28 to October 4, 2009 and
November 15 to 18, 2013 were used for validation. The
topographic map of Quang Ngai Province with the scale
of 1:10000 and the DEM with the size 30x30 m was
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also collected to simulate and floodplains and
inundation risk in this study.

2.3 Rainfall-runoff hydrological model

The NAM model is a part of the 1D river modeling
system to simulate the rainfall-runoff process in sub-
catchments (Havng et al., 1995). This model has been
applied to a number of catchments with different
hydrological regimes and climatic conditions around the
world. Arcelus (2001), Kjelstrom and Moffat (1981),
Kjelstrom (1998), Fleming (1975), Shamsudin and
Hashim (2002) and many other researchers have
carried out rainfall-runoff modeling using the NAM
model. It represents the various components of the
rainfall-runoff process by continuously accounting for
the water content in four different mutually interrelated
storages where each storage represents different
physical elements of the catchment. The nine most
important parameters of the NAM model (shown in
Table 1) are determined by the calibration process. An
optimization algorithm was applied for the parameter
calibration in NAM model.

Table 1. The nine most important parameters of the NAM model.

Unit

Parameter

No. Parameter Description range Effects
1 Unax (Mm) Mm Maximum water content in surface 5.76-20 Overland flow, infiltration, evapotranspiration,
max storage interflow
2 Lae (M) Mm Maximum water content in lower 100-300 Overland flow, infiltration, evapotranspiration, base
max zone/root storage flow
3 Caor Overland flow coefficient 0.1-1 Volume of overland flow and infiltration
4 Tor Interflow drainage constant 0-0.99 Drainage of surface storage as interflow
0-0.99 Soil moisture demand that must be satisfied
5 T Overland flow threshold for overland flow to occur
6 TG Interflow threshold 0-0.99 Soil moisture demand that must be satisfied
for groundwater recharge to occur
7 Cur (hours) hours Groundwater recharge threshold 200-1000 Routing overland flow along catchment
slopes and channels
hours  Time constant for overland flow and 10-50 N
8 Ckikz (hours) interflow routing Routing interflow along catchment slopes
9 Cuer (hours) hours Time constant for base flow 500-10000 Routing recharge through linear groundwater

recharge

2.4 Description of Telemac-2D model

Telemac-2D is an ideal modeling framework for the
rivers due to its finite element grids which allow graded
mesh resolution (Hervouet, 2007). The 2D program
solves the Saint-Venant or shallow water equations on
triangular or quadrilateral elements, through the
application of both conservations of mass and
momentum equations. The main results give the water
depth and the average vertical velocity at each point of
the resolution mesh (Villaret and Hervouet, 2006). In
many problems of the hydrodynamic simulation of the
rivers, the flow varies slightly in the vertical direction
and it can be realized that the equations in two

dimensions can be considered to solve the problems. In
fact, from Navier-Stokes (3D) to Saint-Venant (2D) it is
assumed that vertical velocities are almost zero and the
variables can be integrated vertically (Roche et al.,
2012). The hydrodynamic models based on the full set
of 2D Saint-Venant equations are as follows:

o o(hy) o) g (1)
ot OX oy
a(hu?) 5 5
a(hu)+ ( u )+O(huv):—hgﬁ+r—“+Fx 2)
ot X oy p
alh

6(hv)+8(huv) ( v )7,ghazis s (3)
at x y oy
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3. Results and discussion
3.1 Rainfall-runoff hydrological model

3.1.1. Input data

The input data of the NAM model is hydro-
meteorological data such as rainfall, evatranspiration
and water discharge, which are also used for the
calculation, calibration, and validation of the model. The
data requirements for this model are 1-hour
precipitation, 3-hour precipitatation, 6-hour precipitation
or 12-hour precipitation at Son Tay, Son Giang, Tra
Khuc, Song Ve, An Chi, Minh Long, Ba To and Gia Vuc
stations (their locations are shown in Fig. 2); and
average-6-hour evapotranspiration at the stations. The
hourly flow data at Son Giang and An Chi stations were
applied to calibrate and validate the model. The hydro-
meteorological data used to calibrate the model was
extracted from November 02 to 11, 2007, and was
extracted from September 27 to October 04, 2009 and
November 15 to 18, 2013 to validate the model.

3.1.2. Model evaluation statistics

In this study, model evaluation was used several
quantitative statistics such as Nash-Sutcliffe efficiency
(NSE), Percent bias (PBIAS) and RMSE-observations
standard deviation ratio (RSR) in order to calculate and
compare the observed and simulated water levels and
stream-flows. The model evaluation performance
ratings for each quantitative statistic are presented in
Table 2. The model performance can be evaluated as
“satisfactory” if NSE > 0.5 and RSR < 0.7 and, for
observed data of typical uncertainty, if PBIAS + 25% for
stream-flow. The recommended values for adequate
model calibration are within the “good” and “very good”
performance ratings presented in Table 2.

Table 2. Evaluation criteria for the quality indicators
(Moriasii et al., 2007).

An Chi

2200

1900 4 = Observed
----- Calculated
1600 -

100 T T
11/02/2007 11/04/2007 11/06/2007
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Performance PBIAS (%)
Rating RSR NSE Streamflow
Verygood ~ 0<RsR<05 CO7° NSE pmias<i1o
Good 0.5<RSR < 0.65<NSE  +10<PBIAS
0.6 <0.75 <z15
Satisfactor 0.6 <RSR < 0.5<NSEs< +15<PBIAS
y 0.7 0.65 <125
Unsatisfactory RSR > 0.7 NSE <0.5 PBIAS = +25

11/08/2007 11/02/2007
Time (hour)

NSE, PBIAS and RSR are computed as shown in
equation 4, 5, 6 as follows:

INSERE:

(QSIm Qiobs)2
NSE=+g —— )
obs
;(Q -Q)

n

(@™ -Qm)x100

PBIAS = 5L
Z(Qiobs)

i=1

RMSE ; (Qobs Qsm )

RSR=STOEV. ~ [a
obs ;(Qobs )

3.1.3. Calibration and validation of the hydrological
model

The calibration results for two flood events show an
agreement about the phase and vibration amplitude in
2007 at Son Giang and An Chi stations: Even though to
achieve fiting among multiple peaks are relatively
difficult, in this study the simulated values of two peak
floods during November 02-11, 2007 show a good
consistent with their measured ones (Fig. 3). For
example, at An Chi station in 2007 the simulated peak
discharge value is 14.1m3/s smaller than the observed
value with a maximum error of 1% and at Son Giang
station in 2007; the simulated peak discharge value is
116md3/s smaller than the observed with a maximum
error 1.7% (Table 3). It is clear that in calibration
process in both stations, the calculated and observed

peak discharge error is smaller than 2%.
Son Giang

— Observed
Calculated

11/04/2007 11/06/2007 11/08/2007

Time (hour)

Fig. 3. Calibration of streamflow at An Chi and Son Giang stations in 2007.
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The validation results of the flood events at the Son
Giang and An Chi stations from September 27 to
October 04, 2009 and November 15 to 18, 2013
illustrate a good agreement between the calculated and
observed values with a little discrepancy (Fig. 4). For
instance, the simulated peak discharge value is smaller
than the observed one at An Chi station with a
maximum peak discharge error of 2.58%; by contrast,
the simulated peak discharge value is larger than the
observed one at Son Giang station with the maximum
peak discharge error about 2.88%.

The Nash-Sutcliffe efficiency (NSE) is calculated to
evaluate the percentage of accuracy or goodness of the
simulated values with respect to their observed values.
The NSE values equal to 1 indicates the best (perfect)
performance of the model (Nash and Sutcliffe, 1970).
NSE values for the stream-flow calibration and
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validation ranged from 0.83 to 0.94. The simulation of
stream-flow by using NAM model has good results
which are absolutely appropriate to graphical results.
The values of RSR are represented with varying
degrees from 0.11 to 0.29 in calibration and validation
respectively. These values demonstrate that the
model's performance in the calculation of the
streamflow residual variation obtained qualified success.
In the meantime, PBIAS ranges from 1.31% to 2.2% for
calibration and from -5.62% to 8.6% for validation
(Table 3). Average scale of stream-flow simulation
indicators is produced in a sterling selection (PBIAS < +
10) in both calibration and validation. The parameters of
NAM model in calibration and validation are displayed
in Table 4. The simulation of NAM model for stream-
flow was relevant to the tendency of NSE, RSR, and
PBIAS.

Table 3. The results of streamflow calibration and validation of NAM model.

. . PBIAS AQpax
Test Flood events River Station NSE RSR % ) %
. . Ve An Chi 0.83 0.1 1.31 -14.1 -0.76
Calibration 02-11/11/2007

Tra Khuc Son Giang 0.9 0.22 2.2 -116 -1.7

28/09 - Ve An Chi 0.9 0.14 -5.62 -54.6 -2.58

Validation 04/10/2009 Tra Khuc Son Giang 0.92 0.017 0.12 127 1.2

15-18/11/2013 Ve An Chi 0.89 0.27 7.04 -62.2 -1.95

Tra Khuc Son Giang 0.94 0.29 8.6 271 2.88

Table 4. The calibrated and validated parameters of the NAM model.

A Umax Lmax CKIF CK1K2 CKBF
Sub-basin (mm) (mm) Caor (hour)  (hour) Tor Trr TG (hour)
BASINA1 1 100 0.88 797 14 0.1 0.2 0 2000
BASIN2 12 102 0.87 717 13 0.1 0.2 0 2000
BASIN3 10 100 0.99 650 10 0.12 0.1 0 2000
BASIN4 10 100 0.85 720 10 015 015 0 2000
BASIN5 10 100 0.85 600 10 0.2 0.15 0 2000
BASING 17 170 0.85 950 13 0.02 009 0 2000
BASIN7 20 200 0.85 980 13 0.03 0.09 0.01 2000
BASIN8 20 200 0.82 950 15 0.03 0.07 0.01 2100
BASIN9 10 102 0.87 640 15 0.1 0.15 0.01 2100
BASIN10 10 105 0.87 580 14 0.1 0.1 0.01 2100
BASIN11 10 100 0.85 600 10 0.15 0.1 0.01 2100

3.2 Telemac-2D model

3.2.1. Topography data

The topographic data (DEM, the slope map) was
collected from data released in 2013 by the Ministry of
Agriculture and Rural Development. The digital
elevation model was established from assembling the
topographic maps 1:10000 where the contours
were identified with relatively high accuracy. The
definition of the geometry of river channels is a
fundamental step. The river topography and hydraulic

structures have a major impact on the simulated results.
In 2D models, the meshes provide the detailed
information about the topography of the bed and bottom
of the rivers. Thus, the more accurate data is, the closer
to the reality of model estimation. In addition, the
meshes are refined at the rivers’ bed and bottom. It is
therefore considering triangular meshes of about 10m
to obtain maximum accuracy in the results. Then, we
impose a lighter mesh of about 50m in the major bed,
while to the rest of the field we impose a criterion of
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200m. Finally, we get a geometry file for simulation in
Telemac-2D model containing 51,058 nodes (Fig. 5).
Figure 5 shows the uniformity in the cross-sections of
the rivers, as shown in artificial waterways. The
bathymetry mesh for the river channel is built from
spatially interpolating from DEM and the slope map.
The spatial interpolation of cross-section data affects
the accuracy of two-dimensional hydraulic models
significantly. Blue-Kenue, which is commonly used to
generate the mesh and analyze simulation results for
Telemac-2D, is an isotropic mesh generator. However,
anisotropic interpolation methods are more appropriate
than isotropic methods for generating the bathymetry of
the river channels, especially in meandering rivers.
Therefore, this paper has applied an approach
combining an anisotropic interpolation method and
Blue-Kenue for generating the bathymetry mesh in the
study site.

3.2.2. Initial and Boundary conditions

Initial conditions which can be discharge or water
level represent the state of the model at the start of the
simulation. In this study, the computation commences
from quiescent initial conditions. The initial water level
in the model domain is that of the downstream outlet.
The accuracy (tolerance) between two-time steps was
set to 0.001 at all nodes for all variables (u, v and h).
The computation continued until a steady state is
reached throughout the model domain.

MATISSE (MATISSE is part of a processing
sequence, namely the TELEMAC system) is used to
build the grid of triangular elements. There are two
types of boundaries in the computational domain,
namely walls (solid boundaries) and open (liquid)
boundaries. The types of boundary conditions used in
the current modeling study were:

Imposed flow rate at the upstream boundary: A flow
value is prescribed at the inlet of the channel. To
accelerate the achievement of quasi-steady state
conditions, a gradual (stepwise) increment of discharge
(Q) with time is introduced in equation 7 as:

Q:ﬁ% for 0 < t < 3600; Q = Qref for t > 3600 (7)

Water level at the downstream boundary: In order to
achieve and maintain the steady state condition in the
channel, the water level at the downstream end (outlet)
of the channel is used throughout the model
computation.
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3.2.3. Calibration and validation of the Telemac-2D
model

Telemac-2D model is calibrated in order to
determine the variations of hydraulic parameters during
the flood events. The calibration model is calculated
based on the observed data in the flood event during
November 02-11, 2007. Validation model uses the
water level data at Tra Khuc and Song Ve stations
during September 29 to October 01, 2009 and
November 15 to 18, 2013. The results of calculated and
observed water level at two stations Tra Khuc and Song
Ve are in good agreement with vibration amplitude,
absolute value and the tide phases both for calibration
and validation (Fig. 6 and Fig. 7). Graphical results for
calibration and validation indicate adequate calibration
and validation over the range of stream-flow, although
the calibration results show a better match than the
validation results. NSE values for the water level
calibration and validation ranges from 0.9 to 0.96. The
simulation of Telemac-2D model perfectly analyzes the
direction of stream-flow as it can be seen in the
statistics which are pertinent to graphical results. RSR
values represent a wide range of value running from
0.13 to 0.32 < 0.5 in both calibration and validation. The
values prove that the model functions stream-flow
residual variations in an effective way. The PBIAS
values, on the other hand, vary from -4.51% to -3.21%
for calibration and from -8.37% to -1.42% for validation
(Table 5). The average scale of stream flow simulation
indicators was produced in a sterling selection (PBIAS
< £ 10) in both calibration and validation. The simulation
of Telemac-2D model for stream flow was relevant to
the tendency of NSE, RSR, and PBIAS. The
parameters of Telemac-2D model in calibration and
validation are shown in Table 6. The trial-and-error
method is utilized to determine the optimal parameters.
The final parameters in the calibration process are used
in the validation model process. The calibration results
of Telemac-2D model show that the model could be
utilized to calculate and simulate well with the floodplain
problem in the study area. Figure 8 shows the
floodplain water depths (Fig. 8a) and bottom elevation
(Fig. 8b) in the study site. The calculated results from
the model show that the flow regime in this study site is
not complicated.
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Table 5. The results of calibration and validation of Telemac-2D model.

Test Flood events  River Station NSE RSR  PBIAS Hinax AH
(cm) (cm)
Calibration 02- Ve An Chi 0.96 0.2 -3.21 512 -2
11/11/2007  Tra Khuc Son Giang 0.92 0.28 -4.51 731 9
29/09/2009 - Ve An Chi 0.95 0.17 -3.05 528 -9
01/10/2009  Tra Khuc Son Giang 0.91 0.15 -1.42 811 -1
Validation .
15- Ve An Chi 0.94 0.13 -2.46 612 -9
18/11/2013  Tra Khuc Son Giang 0.9 0.32 -8.37 867 -9
Table 6. The parameters of the Telemac-2D model.
Final
Parameters 2007 2009 parameters
Bottom Smoothing 1 1 1
Friction Coefficient 1.53 1.25 0.94
Implicitation for Depth 0.35 0.44 0.39
Implicitation for Velocity 0.28 0.42 0.35
Maximum Number of Iterations for Solver 1000 1000 1000
Solver Accuracy 0.001 0.001 0.001

The achieved results in the validation model show
that the flow distribution in the basin is quite consistent
with reality. The computational simulation shows an
overall picture of the flooding situation in the study area.
The calculated results of the model are the basis for the
analysis and assessment of the flood events in the past
and establishment of the inundation scenarios.

3.2.4. Establishing inundation maps

To map floodplain for the study area, the analytical
tools and map editor in ArcGIS software are used.
Floodplain mapping is made based on the output
results of the Telemac-2D model in the validation and
simulation for two flood events in 2009 and 2013. The
scenarios for developing inundation maps used water
level at the control stations are analyzed, calculated,
calibrated and validated by Telemac-2D model. The
results of floodplain mapping are calculated from the
Telemac-2D model combined with the GIS analysis
technology to construct the layers of the floodplain use
the water depths at the main stations to support the
database for the inundation risk technology. A
comparison between the calculated floodplain map and
historical floodplain map recorded by surveys are
relatively consistent in 2009 (Figs. 9a and 9b). An

average error of the flood trace elevation is 0.3m. The
maximum error of the flood trace elevation is 0.5m. The
maximum floodplain area error at the elevation of 4mis
7.3 percent. The minimum floodplain area error at the
elevation of 2 m is 1.3 percent (Table 7). Based on the
results of calculated and validated the flood event in
2009, inundation maps continue to be constructed for
the flood event during October 17-18, 2013 (Figs. 10a
and 10b). An average error of the trace flood elevation
is 0.4m. The maximum error of the trace flood elevation
is 0.6m. The development of inundation risk maps plays
an important role in planning and management, which
is to support for plans of response and
displacement/evacuation before and during severe
flood events in history.

Table 7. A comparison between the calculated
floodplain region and survey floodplain region in 2009.

Inundation area (ha)

Depth (m) Simulation Survey E(r";sr
2009
1m 3459 3606 -4.1
2m 1712 1734 -1.3
3m 872.8 931 -6.3

4m 38 41 -7.3
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4. Conclusion
In this study, inundation maps and inundation risk
maps are calculated and established in the Tra Khuc-
Song Ve river catchment in Quang Ngai Province, Viet
Nam. The hydrological model-NAM is successfully used
to calculate the flow discharge at two hydrological
stations namely Son Giang and An Chi. The results of
calibration and validation have high agreement between
the calculated and observed flow data in 2007, 2009
and 2013. The NSE, RSR and PBIAS statistics have a
goodness-of-fit of the simulated values with their
observed values. Thus, the hydrological model can
simulate the stream-flow well and therefore, be a high-
secured input data for the Telemac-2D model.
Telemac-2D model is successfully applied to
calculate and simulate hydraulic regimes in the study
area. The results of the calibration and validation model
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Fig. 10. The floodplain warning maps: (a) at 7 am on October 17, 2013; (b) at 7 am on October 18, 2013.

show a high conformity between the calculated and
observed water level at Tra Khuc and Song Ve stations
about the phase and amplitude in 2007, 2009 and 2013.
The inundation maps were established based on the
combination of the results of Telemac-2D model with
the GIS analysis technology in the study area. The
comparison between the calculated inundation map and
historical inundation map recorded by surveys are
relatively consistent in 2009 with a low error. The
establishment of inundation risk maps plays an
important role in planning and management in 2013.
Finally, this paper has given us an opportunity to
understand the application capabilities of the Telemac-
2D model and GIS in the construction of inundation
maps in the study area. The study results showed that
the reliability and application of the Telemac-2D model
in other watersheds in Viet Nam.
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Symbols and abbreviations

t The time in seconds (s)

X,y The Cartesian coordinates (m)
h The water depth (m)

u, v The depth-averaged flow velocities in x and

y directions (m/s)

Zs The water surface elevation

g The gravitational acceleration (m/s?)

P The water density (g/m?®)

To Tyy The depth-averaged turbulent stresses

Fy, Fy The Coriolis forces

Qm The i simulated value for the constituent
being evaluated

Q> The i observation for the constituent being
evaluated

Q The mean of observed data for the

constituent being evaluated

n The total number of observations
Q The flow value (m%/s)
Qret The flow value at the upstream boundary

(m%s)
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Abstract: Approach, methods, and results from a comprehensive integrated water resources
modeling framework for the Lower Mekong Basin (LMB) are presented in this paper. The
modeling suite was specifically tailored to the known conditions and data availability at key
locations within the LMB and more particularly within the floodplains of Cambodia and the
Mekong River Delta of Vietnam. Model simulation output was used to project cumulative
changes to hydraulic, sediment, and water quality parameters likely to occur in this relatively
unique system under multiple scenarios of hydropower development in the LMB. While
substantial changes in river flow regimes are predicted as a result of hydropeaking operations
especially when combined with dry-season drawdowns to maximize power production, the
multiple-scenario.analysis indicated that overall, the largest changes are expected to be in loss of
sediment and nutrient transport and reduction of water quality due to increased salinity intrusion
into areas of the Mekong Delta.

Keywords: Mekong, Vietnam, hydropower, modeling, nutrient transport
1. Introduction and Background

Twelve hydropower projects (11 dams and 1 large water diversion project) have been
proposed for the Mekong River mainstream in Lao PDR and Cambodia to increase power

generation capacity (Figure 1). Construction and operation of any or all of these projects could
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have substantial environmental and socio-economic effects in all four Lower Mekong Basin
(LMB) countries. In particular, the downstream floodplains of Cambodia and Viet Nam, along
with the Mekong River Delta, could experience the greatest impacts. As a first step in evaluating
the potential effects of hydropower development on these countries, an integrated modeling
framework was developed to provide best available data on cumulative changes to hydrological,

sediment, and water quality parameters due to multiple scenarios of hydropower development.

Fig. 1. Locations of proposed LMB mainstream hydropower projects.

Several prior studies have reported on potential effects of tributary and mainstream
hydropower development in the LMB, including the Strategic Environmental Assessment (SEA)
of Hydropower on the Mekong Mainstream (ICEM 2010) and the Lower Mekong Basin
Development Plan 2 (BDP2) (MRC 2011). Another recent relevant report is a Working Paper on
Economic, Environmental and Social Impacts of Hydropower Development in the LMB
(Intralawan et al. 2015), which updates prior analyses reported by Costanza et al. (2011).

The SEA took a higher-level strategic perspective that was focused on providing policy
options for mainstream hydropower development and it provided input to the Mekong River
Commission’s (MRC) Procedures for Notification, Prior Consultation and Agreement process.
The BDP2 evaluated costs and benefits of different basin-wide hydropower development
scenarios across all four countries, including full mainstream (11 proposed dams) and tributary
development (30 planned tributary dams) through 2030. These studies also evaluated the
cumulative effects of mainstream hydropower development on people and resources throughout
the LMB, including the Mekong Delta.

The SEA and other prior studies concluded that, while collectively the proposed LMB
dams would produce almost 15,000 megawatts of power and boost regional energy production by

almost 25%, development of mainstream hydropower projects would have significant effects on
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the movement of water and sediment in the LMB, including changes to the timing and magnitude
of seasonal flows. Additional studies, such as those by Wild and Loucks (2015) and MRC (2016)
show that projected impacts to sediment transport and seasonal flows could potentially be
exacerbated by developments on tributaries to the Mekong. These cumulative impacts could
devastate fisheries and riverside gardens, which in turn would affect food security of a large
majority of the 60 million people that inhabit the LMB and rely upon river resources for much of
their food supply. A World Wildlife Fund study (WWF 2013) reported that downstream sediment
loads, which have already been impacted by existing dams, and sand mining, could be reduced
further by the proposed LMB dams causing further loss of agricultural lands in the delta; lands
which are already impacted by subsidence due to groundwater abstraction. Changes in river
flood pulses could also lead to increased salt water intrusion, which could become more severe
with the changing climate and rapid land development in the delta. The studies also identified
substantial data uncertainty and limitations to the assessment process, such as uncertainty about
future development scenarios, social data, and the response of fisheries to changes in aquatic
systems. The models and data used to characterize hydropower development impacts by prior
studies for the entire LMB have substantial limitations for the evaluation of impacts in the
Mekong River floodplains and the Mekong Delta. This is because the environment in the delta
differs considerably from the rest of the LMB in many ways. For example, river flows in the
Vietnamese portions of the Mekong Delta are highly controlled by a series of canals, dikes, and
related infrastructures. These water management structures must be accounted for in delta-
specific analyses and hydrological models. Models of the Mekong Delta in particular must also
consider tidal fluctuations, salinity intrusion, and other influences of the marine and coastal
environment. In addition, the delta differs from the rest of the LMB because it is highly
developed (more urbanized) and densely populated, and land use is dominated by extensive
agricultural production. Also, much of the available historical data is not most suitable for

environmental impact analyses.
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Other studies have evaluated impacts associated with individual tributary dams in the LMB
(Hecht and Lacombe 2014, Lacombe et al. 2014, Piman et al. 2012, Reis et al. 2014, and Warren
1999). The results from analyses of smaller tributary dams cannot be extrapolated to the entire
basin.

Therefore, the Government of Viet Nam, in close cooperation with the Governments of Lao
PDR and Cambodia, conducted an independent assessment to study the overall impact of the
proposed LMB mainstream hydropower cascade on the natural, social, and economic systems of
Cambodian and Vietnamese floodplains. The primary objectives of this study were to evaluate
changes projected to occur in the hydrological processes of the LMB resulting from construction
and operation of the proposed mainstream hydropower cascade, and assess how these changes
could potentially impact the human and natural environment in the Cambodian and Vietnamese
floodplains. This objective supports the overall goal of safeguarding the Mekong Delta and its
resources, economies, and natural systems and ensuring the continued well-being of communities
and their livelihoods in the delta region through informed and scientifically supported decision-
making on the use and exploitation of the river’s water and related resources.

The study was completed in a phased manner and during each phase, robust consultation
workshops were organized at the national and regional levels to describe progress and results and
seek consensus from key stakeholders in member countries; non-governmental organizations; and
residents in Lao PDR, Cambodia, and Viet Nam. The approach, methods, and results from a
comprehensive integrated water resources modeling framework for the Lower Mekong Basin

(LMB) are presented in this paper.

2. The Lower Mekong Basin

The Mekong River originates in Tibet and flows for almost 4,800 kilometers (km) through
China, Myanmar, Lao PDR, Thailand, Cambodia and Viet Nam before discharging to the East

Sea. The river drainage basin covers approximately 795,000 square kilometers (km”) and it can be
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broadly divided into an Upper Mekong Basin (UMB) and a Lower Mekong Basin (LMB). The

UMB includes riparian areas in China and Myanmar whereas the LMB encompasses territories of
Lao PDR, Thailand, Cambodia, and Viet Nam.

The basin includes the Tonle Sap River—Great Lake (GL) system, which is a defining
feature of the Cambodian floodplains. The 130 km long Tonle Sap River connects the GLwith
the Mekong River and it is characterized by low channel slope and an extensive floodplain. The
low channel slope and the high variation of flow in the Mekong River induce a seasonal change
in the direction of flow in the river. The reversal of flow produces two distinct seasons based on
the direction of the flow. During the dry season, water flows out of the lake towards the Mekong
River and it remains confined to the low slope channel. During the wet season, the flow reverses
direction and inundates a vast floodplain area.

The Great Lake is the largest wetland in Southeast Asia (Kummu et al. 2008) and the
catchment of the Lake basin covers an area of around 67,000 km”. During the dry season, the lake
covers approximately 2,500 to 3,000 km* during peak flood events this area expands up to five
times to almost 15,000 km® (Kummu et al. 2008).

The LMB is currently undergoing rapid development. Twenty six hydropower projects (of
>10 megawatts) are under construction on various tributaries. Future country basin development
plans also include proposals to increase dry season irrigation by 50 percent (from 1.2 to 1.8
million hectares). Major irrigation expansion projects are currently being evaluated in all riparian
countries. The LMB countries also plan to further develop aquaculture and improve fisheries

management, navigation, flood and drought management and tourism development.

2.1 The Proposed LMB Hydropower Cascade

Locations and preliminary design specifications of existing and proposed dam projects are
shown in Table 1. In general, the storage capacity of these dams is relatively small compared to

the actual flow of the Mekong River, with a mean annual flow of approximately 460 km”®. On
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average, the reservoirs can only store the average flow in the Mekong for 1 to 2 days.
Consequently, those dams cannot be operated to store water seasonally or to create large seasonal
changes in the water flow in the Mekong River.

Table 1
Locations and preliminary design specifications of existing and proposed LMB mainstream hydropower

projects.

Design specifications’
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2% ot = &= = _ S © ) o0 =)
S8 5 = 25 3 =§ BE =z % § 5
nS & = e = EEamE 3 # A T
Pak Beng Lao PDR P 31 7,250 1,230 5,517 345 340 442 87 943 76
Luang Lao PDR P 251 5,095 1,100 5,437 310 300 734 559 823 46.8
Prabang
Xayaburi LaoPDR  UC 285 5.000 1,260 6,035 275 270 678 49 810 63
Pak Lay Lao PDR P 26 4,500 1,320 6,460 240 235 384 108 630 35
Sanakham Lao PDR P 25 5,918 700 5,015 215 210 206 81 1,144 38
Pakchom Lao PDR P 22 5,720 1,079 5,318 192 190 441 74 1,200 55
Thailand
Ban Lao PDR P 19 11,7000 1,872 8,434 115 110 652 133 780 53

Koum Thailand

Phou Lao PDR P 10.6 10,000 686 2,668 97.5 90 550 13 1,300 27
Ngoy*

Don LaoPDR UC 17 2,400 240 2,375 75.1 71 115 290 1820-720- 10.6-8.2-
Sahong (ha) 2730 8.3
Stung Cambodia P 8.8 N/A 900 N/A 52 51 151 211 2.502 10
Treng

Sambor’ Cambodia P 16.5 N/A 2,600 N/A 40 38 1,450 620 18,002 56
"Design specifications as of 2014; specifications of some projects have since changed.

2 Formerly Lat Sua
3 Althougha smaller version of Sambor that could be built in a nearby narrower section of the river has been suggested,
this study modeled the potential impacts of the currently proposed large-span dam.

3. The Cumulative Change Assessment Modeling Setup

3.1 Impact Drivers

The four physical characteristics of the river system that would primarily be changed due to
the construction and operation of the cascade, namely hydrology, sediment, water quality, and

connectivity (dams acting as physical barriers) were included in the integrated model setup. Since
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hydropower dams are designed to store and manage water releases, they influence key
hydrological characteristics of the river system. The LMB cascade change assessment
hydrological modeling was focused on simulating and quantifying changes in downstream flows,
water levels, water volume, and extent and timing of inundation.

Hydropower dams reduce sediment flow by physically blocking (trapping) the movement
of riverbed material and increase the settling rate of suspended particles. A decreasein sediment
transport directly leads to a reduction in deposition of sediment onto downstream floodplains,
which in turn decreases soil buildup. To quantify changes in sediment transport and deposition
likely to be caused by the proposed LMB cascade, changes in sediment concentrations, sediment
deposition rates, riverbank erosion and deposition rates, and coastal-erosion and deposition rates
were modeled and evaluated.

A decrease in sediment transport would also cause a reduction in the transport and
deposition of nutrients attached to the sediment. The floodplains of the Mekong River receive
large annual influxes of nutrients during floods, which influences agricultural production and the
primary productivity of all downstream biological systems. Also, by reducing freshwater river
flows and volumes, the proposed dams could increase salinity intrusion in coastal areas resulting
in changes in salinity concentrations that could impact agricultural production and availability of
fresh water during the dry season in parts of the Vietnamese Delta. Water quality modeling was
included in the model setup to quantify changes in nutrient transport and deposition and changes

in salinity concentrations and intrusion.

3.2 The Modeling Framework

A customized and integrated modeling framework (Figure 2) consisting of the following

models was set up and calibrated, as appropriate:

Fig.2. Cumulative Impact Assessment Integrated Modeling Framework.
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. Mekong Mainstream Model — A one-dimensional hydrodynamic river model
(MIKE11) simulating the hydraulics and morphology of the Mekong Mainstream
from the Chinese border down to Kratie for simulation of flow, transport of
sediment and nutrients, and river morphology along the main river.

China Model — A coarse/schematic river and reservoir hydrological model (SWAT;
Soil and Water Assessment Tool) of the part of the UMB that is affected by the
Chinese reservoir cascade for simulation of the impacts of the Chinese cascade and
provision of boundary conditions for model A (Mekong Mainstream Model).

. Time series of observed or assumed flow, rainfall, water levels and sediment loads
and /or concentrations providing the necessary boundary conditions for the models.
. The hydrological SWAT (Soil and Water Assessment Tool) models previously
developed, calibrated and validated by Rossi et al (2009) for the LMB were used to
, provide inflows to MIKE HYDROBAasin (hereafter simply MIKE Basin)
describing the flow in the river networks in the catchments of the LMB.

MIKE Basin receiving run-off from the SWAT Models to simulate the regulation
and water use in the main tributaries and delivering the outflows from the
catchments to the Mekong Mainstream Model, taking into consideration water
demands and reservoirs in the catchments.

Reservoir Models — Detailed two-dimensional hydrodynamic and morphological
models (established in the MIKE 21C software package) of the proposed
mainstream reservoirs and of the dams. These models simulate the sedimentation
and operations of the reservoirs. These models intersect the Mekong Mainstream
Model (model A in Fig. 2) from where they receive their upstream boundary
conditions. Likewise they export their simulated reservoir impacts back to the
Mekong Mainstream Model, downstream. The Reservoir Models were used to

study in detail mitigation measures such as sediment flushing etc. A combined two-
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dimensional hydraulic and sediment model for the Great Lake-Tonle Sap Region is
also included.

G. Delta Model — The detailed quasi-two dimensional flood cell model of the rivers
and canals in the Mekong Delta. This is a MIKE 11 model of the complex river and
canal network and the flood cells in the delta. This model simulates the impacts on
the delta from the changed flow and sediment regimes received from the Mekong
Mainstream Model. The Delta Model simulates salinity and nutrients in the rivers
along with the flooding pattern, sediment concentrations and nutrient contribution
to the flood cells (flood plain sedimentation) in the various parts of the delta.

H. Coastal and Estuary Model — Mike 21 is used to assess the impact on the sediment
transport and deposition patterns affecting the morphological developments in the
lower part of the delta including the coastline as a consequence of the simulated
changes in river inflows, andsediment concentrations.

I.  The EcoLab model was set up to simulate the nutrients such as phosphorus (P) and
nitrogen (N). The EcoLab model was combined with the Mekong Mainstream
Model and its sediment transport components. The results from these models are
used to assess the impacts on nutrient transport and nutrient deposition in the
floodplains of the delta.

The models pass results in the form of time series of water levels, discharge, flow
velocities, and sediment concentrations to calculations of indicators used to link the differences in
the results of the river models to the consequent impacts on biodiversity, livelihood, and

agriculture.
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3.3 Model Simulation Input Data

Input data on precipitation, evaporation, water levels, discharges, salinity, and nutrients for
hydrology and hydraulics model setups were obtained from multiple sources including the MRC
database. Input data for both sediment models and nutrient and salinity modeling were sourced
from the MRC’s Information and Knowledge Management Programme/Discharge and Sediment
Measuring Program (IKMP/DSMP) and MRC water quality monitoring programs (MRC WQ).
Site-specific sediment and nutrient quality data were also collected in 2014 as part of the study
reported here.

The modeling had to rely upon less reliable data from digital elevation models of the
deltaic floodplains, especially in Cambodia, and information on operation of the Chinese
reservoirs was also not readily available. Detailed topographic information of the areas to be
inundated by the proposed LMB hydropower schemes was only available for Xayaburi and
Luang Prabang projects.

While data for some aspects of the study, such as sediments, were limited relative to their
importance in the overall basin system, this is a common occurrence in large systems such as the
LMB. Wild and Loucks (2015) acknowledged similar constraints, particularly relative to rates of
sediment production, trapping, and transport for the Mekong basin. The MRC has subsequently
conducted modeling and assessment of cumulative sediment trapping in the tributaries (as well as
mainstream) of the Mekong as part of the Council Study under MRC; however those data were
not developed or available at the time of this study. The modeling input dataset used for the study
reported here represented the most updated compilation of relevant hydro-meteorological,

sediment and water quality data available in 2014.

10
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3.4 Model Calibration

To ensure confidence in the model results, each individual model was calibrated and
validated using the most relevant available data. Models of the individual reservoirs were not
calibrated because the reservoirs had not yet been constructed at the time of the study and planned
versus as-built specifications could deviate substantially.

The SWAT model parameters for the gauged stream flows along the tributaries of the
Mekong River except for areas around the Great Lake were calibrated and validated by MRCS
for periods of 1985-2000 and 2001-2008, respectively. For the model area around the Great Lake
the model calibration and validation periods were 1994-2003 and 2004-2008, due to limited data
available.

Monitored flow data obtained from 84 stations were used as calibration points of which 11
stations are on Mekong Mainstream, 64 stations on tributaries and 9 locations used as inflow to
reservoirs. The statistical evaluation results for model calibration and validation show that the
Nash-Sutcliffe efficiency (NSE) monthly and daily values generally range between 0.8 and 1.0
for all of the mainstream monitoring stations (Rossi et al., 2009).

For the MIKE Basin Model, statistics of simulated and observed flows at all gauging
stations on the mainstream of the lower Mekong River for the calibration period from 1985 to
2000 showed good correspondence between the simulated and observed values, with deviations
generally below 10%. The Mekong Mainstream Model was calibrated for the period from 1985
to 2000 and validated against measured data from 2001 to 2008. A statistical comparison of the
‘goodness’ of the calibration was conducted, focusing on high and low flows at Kratie. Generally,
calibration and validation for the low and high flow seasons was very good (correlation
coefficient of 0.97), especially for estimates of high and low flows.

The Delta Model was calibrated against measurements of flow and water levels based on

available data from 21 hydrometeorological stations across the delta of Cambodia and Vietnam.

11
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Calibration results were consistently good as demonstrated by a the representative set of results
presented in Figure 3.

Fig. 3. Calibration results for the Delta model at My Tho, My Thuan and Can Tho

The Coastal and Estuary Model used a version of MIKE21 that incorporated local and
regional hydrodynamic and wave model components developed and calibrated for the East and
West Seas by DHI Singapore. The Coastal and Estuary model was validated against water levels
predicted by the FES2012 global tide model (latest version of the Finite Element Solution tide
model [a global hydrodynamic tide solutions model] developed, implemented and validated by
the LEGOS, NOVELTIS and CLS, within a project funded by CNES [National Centre for Space
Studies, France]) at calibration points. The simulated and corresponding predicted water levels at
selected calibration points showed high correlation with correlation coefficients for comparisons
between MIKE21 simulation results and FES2012 predicted water level at positions north-east of
the Mekong Delta, immediately off-shore the Mekong Delta in the East Sea and in the West Sea
ranging from 0.91 to 0.98. Simulated water levels were also compared to those observed along
the coast at Qui Nhon, Phu Qui, Vung Tau, Con Dao stations, with similar results. For the wave
modeling component of the Coastal and Estuary model, simulated wave heights and directions
were compared to wave heights and directions observed from the Ho Bach oil platform located
approximately 95 -km from the coast, and 160 km from the mouth of Co Chien. Comparisons
yielded a correlation coefficient of 0.87.

The Delta sediment model was calibrated against a combination of IKMP/DSMP and MRC
data for 2009 and validated for 2011 data, the 2 years with the best data coverage from the
IKMP/DSMP surveys. A comparison of simulated and measured silt concentrations at Tan Chau
and Chau Doc for calibration year 2009 and validation year 2011 showed very good agreement
between model results and measurements for silt (Figure 4). The calibration and validation results

for clay were also very good for Chau Doc. However, for Tan Chau the measured levels are

12
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higher than the model results (Figure 5). This difference was most likely caused by high clay

concentration locally at Tan Chau.

Fig. 4. Comparison of simulated and measured silt concentrations at Tan Chau and Chau
Doc, 2009 (calibration) and 2011 (validation).

Fig. 5. Comparison of simulated and measured clay concentrations at Tan Chau and Chau
Doc, 2009 (calibration) and 2011 (validation).

Longitudinal distribution salinity profiles from the Mekong, Ham Luong, and Bassac rivers
were used to calibrate and validate the salinity component of the Delta Model.

For the EcoLab model, which was used to simulate nutrients (phesphorus [P] and nitrogen
[N]), calibration and validation was focused on achieving good calibration for the river stretch
downstream of Kratie and creating sound boundary conditions for the Delta model. Calibration
was conducted using MRC data for 2007 and validation for 2008. Correlation coefficients for
both P and N were 0.73 which, taking into-account the uncertainty on the P-load to the river and
the uncertainty introduced from the transformation of the MRC data, was accepted as sufficient

calibration of the model.

3.5 Model Simulation Scenarios

e Baseline — A hydrological baseline was selected by analyzing Mekong River flows at
Kratie and flooding characteristics during hydrological years' using data from 1985 to
2013 (Figure 6). Using peak flow and duration of flow (measured as total flood
volume) as the benchmark parameters, the year 2007 was determined to be
representative of average hydrological conditions in the LMB. Thirty existing LMB
tributary hydropower schemes and all UMB mainstream hydropower projects in

operation by 2008 were included in the baseline.

'"The hydrological year was defined as the 12 month period from 1 December of previous calendar year to
30 November of the following calendar year. For example, the 2007 hydrological year was from 1
December 2006 to 31 November 2007.

13
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Fig. 6. Annual flood volume and annual flood peak diagram at Kratie from 1922 to 2013 (Source: MRC
database).

The following three Scenarios were simulated and the outputs were compared to 2007
baseline conditions to assess cumulative impacts. These scenarios consider the mainstream dams,
tributary dams, and other important hydropower projects planned for implementation through
2030.

e Scenario 1: LMB mainstream hydropower development — This scenario included 11
mainstream dams and the Thakho water run-off scheme..Construction had substantially
progressed on two of the 11 dams (Don Sahong and Xayaburi Dams in Lao PDR); the
other nine dams were at different stages of planning and development.

e Scenario 2: LMB mainstream dams plus planned tributaries — The tributaries in the
LMB offer substantial hydropower potential (up to 30,000 megawatts) of which only
approximately 10 percent hadbeen developed to date. Scenario 2 represented the
mainstream dams operating in conjunction with 72 tributary dams planned for
implementation through 2030.

e Scenario 3: LMB mainstream dams plus planned water diversions in Thailand
and Cambodia — Thailand is considering a plan to transfer approximately 290 to 350
cubic meters per second (m’/s) per month out of the LMB into the Ing and Kok basins
to supplement existing irrigation schemes. Similarly, in Cambodia, there are plans to
divert approximately 12 to 100 m*/s of flow per month from the LMB into adjacent
basins for expanding irrigation.

The three selected scenarios were intended to cover the full range of potential effects in

order to demonstrate the maximal need to ensure sound planning, design, and operation of the
proposed mainstream hydropower projects. For all scenarios, individual dams were modeled as

being operated to meet peak daily demand for power (hydropeaking). A typical hydropeaking

14
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operating schedule would be to release water to generate electricity for 8 hours (e.g., 0900 to
1700 to meet high demands during the day), and reduce flows for 16 hours to refill the reservoir.
Hydropeaking operational mode results in diurnal fluctuations in water releases from the dam,
which causes daily variations in downstream flow velocities and water levels. The magnitude and
frequency of these variations can impact human safety, navigation, and aquatic biodiversity.

In addition, two sensitivity analyses were also conducted using selected indicators for
different combinations of alternative baseline years and dam operating conditions to analyze
effects of varying climatic conditions and different dam operation modes:

¢ Dry season drawdown — Simultaneous temporary drawdown-at all mainstream dams

occurring during peak dry conditions (March) for maximizing power production.
Hydrological conditions in 1998 were selected as being representative of dry year
conditions in the LMB. This analysis was conducted using selected hydrology,
flooding, and salinity indicators only.

e Wet year with high sediment transport after Chinese dams became operational —

2008 hydrological conditions represented a wet year with very high sediment transport
due to high precipitation, and sediment trapping due to the Chinese dams becoming
operational the year before. Only sediment and nutrient transport, and related indicators
were evaluated under this analysis.

Finally, cumulative impacts associated with four Dam Development Alternatives
(Alternatives) were also evaluated to provide information on possible relief from impacts that
could be obtained by constructing and operating only selected projects (Table 2). The
alternatives were selected to evaluate the effects of dams under construction at the time of the
analysis (Alternative 4), the southernmost dam (Alternatives 5 versus 6), and the addition of three
selected dams in Lao PDR (Alternative 7) to include the full suite of dams likely to be
constructed based on existing economic and geopolitical drivers and constraints at the time of the

study.
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Dam Development Alternatives.

Mainstream Dams
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3.6 Change Indicators

Cumulative changes likely to occur under each Scenario and Alternative were determined

by comparing respective scenario model simulation outputs to baseline conditions for indicators

listed in Table 3.

Table 3
Cumulative Change Indicators.
Impact Driver Indicators Units Locations
Water quantity ~ Deviation of average flow and volume loss in dry For control points : Luang
season: Prabang, Vientiane, Pakse,
- Dry month m’/s; Kratie, Phnom Penh Tan Chau
billion m* and Chau Doc
and %
- 10 day interval m’/s;
billion m’
and %
- Max deviation m’/s
Deviation of water level in dry season
- Dry month m
- 10 day interval m
- Max fluctuation m
Change of minimum water level
Deviation of flood volumes
- Seasonal change billion m®
and %
Area of water level drop km? Mapping for dry season (All-
over Delta)
Downstream fluctuation extent (km) due to daily Downstream of selected control
peaking: points
- Water level fluctuation m
- Flow fluctuations m’/s
Sediment Yearly total sediment loss for the delta Selected control points
- Sand and Gravel
- Clay mil
tonnes/y
and %
- Silt

Duration of sediment concentration above thresholds

16



460

Distribution in the Delta Silt reduction map All-over
Delta
Increased length (area) of bank erosion Viet Nam
- River bank km
- Coastal bank km
Decreased growth rate of Ca Mau tip m/y Viet Nam
Water quality Max salinity intrusion km Selected branches
Area of increased salinity intrusion km? Mapping (All-over Delta)
Yearly total N loss 1000 Selected control points
tonnes/y
and %
Yearly total P loss 1000
tonnes/y
and %
Distribution in the Delta All-over Delta

- N-reduction map
- P-reduction map

4. Model Simulation Summary Results
4.1 Hydrological and Hydraulic Modeling

The aforementioned models were used to simulate changes in water levels and flows likely
to occur under the three Scenarios and four Alternatives as compared to baseline conditions.
Analyses of model output data indicated that under Scenario 1, during the wet season, the LMB
cascade could influence onset of high flows by a few days due to increase in propagation of the
flood wave that is caused by increased water depths due to the presence of the dams in different
parts of the river.

The greatest changes are predicted to occur during the dry season, when daily
hydropeaking operations could generate high fluctuations in water flows and water levels
immediately downstream of each dam. Fluctuations in flow rates and water levels at Kratie,
situated 31 kilometers (km) downstream of Sambor Dam, the last dam in the LMB cascade, are
approximately 16,000 m’/s and 2 meters (m), respectively, which could cause severe erosion and
other adverse effects downstream of Sambor Dam at least to Kratie. Although this impact
continues downstream past Kratie, it gradually subsides. The flow rate at Phnom Penh is
approximately 2000 m’/s and fluctuations in water levels are around 0.3m. Water level and flow

rate fluctuations were shown to dissipate rapidly with distance downstream of Phnom Penh. Dry

17



461

year, dry season drawdowns and subsequent filling of the reservoirs under Scenario 1 could have
short-term (weeks) high impacts on flow rates and water levels in the Mekong Delta (Figure 7).
Dry year indicators for water flows and water levels for Lao PDR, Cambodia, and Viet Nam
under the three Scenarios and four Alternatives are presented in Tables 4, 5, and 6, respectively as

examples of the potential magnitude of changes.

Fig. 7. Changes in minimum water levels in the Vietnamese Delta during dry year, dry season filling
subsequent to drawdowns for increased power production.
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Table 4
Comparison of dry year indicators for water flows and water levels for Lao PDR.
Location Season Indicator Unit S1 S2 S3 A4 A5 A6 A7
Luang Dry season Drop down in Billm® -0.44 -034 -0.66 000 -021 -021 -0.21
Prabang Volume for 10 % -49.2  -38.18 -74.05 0.00 -31.46 -31.46 -31.46
days
Drop down in Bil. m® -0.54 -0.62 -1.34 000 -023 -023 -0.23
Volume for 1 % -19.0  -21.92 -47.51 0.00 -11.84 -11.84 -11.84
month
Drop in Water m -2.70 247 292 001 -1.04 -1.04 -1.04
Level for 10 days
Drop in Water —m 226 -195 -2.61 002 -091 -0.91 -0.51
Level for 1
month
Magnitude of m .71 173 177 002 095 . 095 -045
WL Fluctuation
Flood season  Volume change Bill. m® -0.03 -047 -095 0.0 -0.15 -0.15 -0.15
in flood season % -0.30  -0.70 -0.52 0.00 -1.41 -141 -141
Vientiane  Dry season Drop down in Billm’ -0.60 -0.55 -0.82 -027 -040 -0.40 -0.48
Volume for 10 % -62.0 -56.08 -84.59 -31.92 -47.30 -47.30 -56.46
days
Drop down in Bill. m* -1.32 -141° -2.03 -026 -046 -046 -0.57
Volume for 1 % -42.8 -4577 -65.81 -8.92 -1595 -1595 -19.69
month
Drop in Water ~m -1.83 159 -3.00 -0.78 -1.19 -1.19 -1.50
Level for 10 days
Drop in Water —m -1.31° -1.34 232 -025 -047 -047 -0.61
Level for 1
month
Magnitude of m .18 153 1.63 042 053 053 1.23
WL Fluctuation
Flood season  Volume change Bill. m* -0.06 -0.51 -1.01 -0.13 -030 -0.30 -0.38
in flood season . % -0.9 -1.75 -1.31  -1.12  -2.54 -2.54 -3.18
Pakse Dry season Drop down in Bill. m* -0.75 -039 -098 -027 -042 -042 -0.70
Volume for 10" % -51.8  -32.27 -67.36 -20.13 -31.28 -31.28 -51.73
days
Drop down in Bill. m* -1.79 -1.13 -2.58 -045 -0.74 -0.74 -1.12
Volume for 1 % -43.1 2725 -62.19 -11.34 -18.80 -18.80 -28.40
month
Drop in Water ~m -0.69 -037 -1.00 -0.21 -0.34 -0.34 -0.66
Level for 10 days
Drop in Water ~m -0.54 -031 -0.87 -0.12 -021 -0.21 -0.39
Level for 1
month
Magnitude of m 140 139 132 006 0.08 0.08 1.15
WL Fluctuation
Flood season  Volume change Bill. m® -0.15 -1.17 -1.06 -0.10 -025 -0.25 -0.66
in flood season % -1.30 253 -1.89 -0.56 -1.28 -1.28 -3.44

Note: The indicators capture the short-term changes during filling of the reservoirs after drawdown for maximum

power production.
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Table 5§
Comparison of dry year indicators for water flows and water levels for Cambodia.
Location Season Indicator Unit S1 S2 S3 A4 A5 A6 A7
Kratie Dry Drop down in Bill. m® -1.15 -1.05 -133 -021 -046 -0.85 -0.58
season Volume for 10 % -59.5 -54.44 -68.77 -12.40 -22.53 -50.82 -28.36
day
Drop down in Bill. m®* -2.60 -1.98 -339 -044 -092 -1.77 -0.98
Volume for 1 % -46.5 -35.36 -60.72 -8.10 -17.06 -32.96 -18.19
month
Drop in Water m -1.66  -1.12  -1.6 -0.23  -0.51 -1.22  -0.67
Level for 10
days
Drop in Water m -1.14  -0.54 -130 -0.15 -0.34 -0.82 -0.38
Level for 1
month
Magnitude of m 2.15 231 219 006 | 0.18 179 0.31
WL Fluctuation
Flood season Volume change Bill. m* -0.66 -1.76 -2.02 011 -031 -0.62 -0.85
in flood season % -1.10  -2.17  -1.62. -0.27 -0.74 -1.50 -2.04
Phnom Dry Drop down in Bill. m® -I.I1 -1.02 -120 -022 -046 -0.81 -0.61
Penh season Volume for 10 % -47.0 -43.15 -50.79. -8.94 -18.65 -36.48 -24.65
days
Drop down in Bill. m* -228 -1.55 - -3.22 -037 -0.82 -1.81 -0.87
Volume for 1 % -32.4 22,02 4578 -5.38 -11.94 -26.50 -12.68
month
Drop in Water m -0.35 -0.32 -039 -0.08 -0.16 -0.25 -0.22
Level for 10
days
Drop in Water m -0.23  -0.15 -035 -0.04 -0.09 -020 -0.09
Level for 1
month
Magnitude of m 0.18 0.15 013 0.03 0.05 0.12 0.07
WL Fluctuation
Flood season Volume change Bill. m* -0.54 -147 -1.87 -0.07 -026 -0.60 -0.76
in flood season % -090 -1.86 -140 -0.17 -0.60 -1.36 -1.73
Table 6
Comparison of dry year indicators for water flows and water levels for Viet Nam.
Location  Season Indicator Unit S1 S2 S3 A4 AS Ab A7
Tan Chau — Dry season Drop down in Bill. m® -1.06 -097 -1.18 -023 -045 -0.77 -0.61
Chau Doc Volume for 10 % -39.50 -36.07 -44.03 -8.28 -16.50 -28.15 -22.20
days
Drop down in Bill. m* -2.10 -1.31 -321 -034 -0.77 -1.81 -0.83
Volume for 1 % -25.60 -16.03 -39.15 -425 -9.56 -22.59 -10.30
month
Drop in Water m -0.13 -0.12 -0.15 -0.03 -0.06 -0.09 -0.08
Level for 10
days
Drop in Water m -0.08 -0.05 -0.13 -0.01 -0.03 -0.07 -0.04
Level for 1
month
Magnitude of m 0.03 0.02 003 0.01 002 0.04 002
WL Fluctuation
Flood Volume change % -0.24 093 -124 -0.04 -0.16 -031 -0.43
season in flood season Bil. m®* -0.50 -097 -0.73 -0.09 -027 -0.60 -0.79
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Under Scenario 2, changes in water flows and water levels during normal year and dry
year, dry season drawdowns are of the same order of magnitude as reported for Scenario 1. Under
Scenario 3, changes in water flows and water levels during dry year dry season drawdowns are
aggravated due to the inclusion of water diversions in Thailand.

Among the four Dam Development Alternatives, Alternative 6 is expected to have slightly
lower impacts than Scenario 1, and other Alternatives (4, 5 and 7) are likely to cause lower
impacts than Scenario 1.

Overall, low to moderate changes are expected for an average hydrological year. For
example, the average flow at Tan Chau during the dry season was predicted to differ by less than
1.5 percent under baseline conditions (5,561 m’/s) and during operation of all dams (5,483 m’/s).
This is mainly because the storage capacity of the dams is relatively small compared to the actual
flow of the Mekong River such that they cannot be operated to store water seasonally or to create
large seasonal changes in the water flow in the Mekong River. Substantial changes to river flow
regimes would occur as a result of dam hydropeaking operations and dry-season drawdowns.

Although low to moderate changes are expected for an average hydrological year,
substantial changes in river flow regimes would occur as a result of dam hydropeaking operations
and dry-season drawdowns for maximizing power production. Potential loss of 10-day water
volume at Kratie would be 60 percent, and at Tan Chau and Chau Doc the potential loss is 40
percent. The river segment in Cambodia immediately downstream of the cascade will suffer the
highest impacts from high fluctuating flows and water level. Amongst the three assessed
scenarios and four development alternatives, impacts on flow regimes under Scenario 3 are the

worst.

4.2 Changes in Sediment Transport

Changes in sediment transport and deposition in the Cambodian and Vietnamese

floodplains under the three Scenarios and four Alternatives were estimated relative to baseline
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conditions using the sediment transport components of the Mekong Mainstream and Delta
models. Changes in sediment transport were characterized by changes in bed and wash load (i.e.,
silt and clay) transport, and the consequential changes in river bank and bed erosion as well as

changes to coastal erosion and accretion.

4.2.1 Bed Load Impacts

Sediment modeling results indicate that the mainstream reservoirs retain nearly all the bed
material load causing a loss of bed material load downstream of the reservoirs in Lao PDR and
Cambodia. Estimated deposition rates are 18 million tonnes (Mt)/year/at Pakbeng, 5 Mt/year at
Xayabury, 22 Mt/year at Bankum and 12 Mt/year at Sambor. Under all Scenarios, transport of
bed load material downstream of Sambor would decrease from about 35 Mt/year under baseline
conditions to almost no transport of upstream bed material load following construction of dams.

Bed scour would take place downstream of Sambor, and eroded material would partially
replace the bed load trapped by upstream dams. At Tan Chau and Chau Doc, the bed material
transport will be the same in Scenarios 1 and 2, and Alternatives 4 through 7, approximately 3.7
Mt/year (11% of baseline) at Chau Doc and 9.1 Mt/year (26% of baseline) at Tan Chau. In
Scenario 3, the bed load transport would decrease to 3.6 Mt/year (10% of baseline) at Chau Doc
and 8.8 Mt/year (25% of baseline) at Tan Chau because of the reduction of water flow due to

water diversions in Thailand.

4.2:2 Wash Load Impacts

In a year with high sediment transport, such as 2008, and in a normal year, mainstream
hydropower dams would cause a reduction of over 55 percent in the transport of silt and clay at
Kratie, Tan Chau, and Chau Duc (Table 7) under all three Scenarios. The change in wash load
transport at Kratie, Tan Chau, and Chau Doc under Alternative 6 are similar to Scenario 1, while

much lower impacts are expected in Alternatives 4, 5 and 7 compared to Scenario 1.
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Table 7
Comparison of annual wash load transport estimates.
Scenario Unit Kratie Tan Chau + Chau Doc
Baseline Mt/year 52.6 +68.8 32.1+423
Scenario 1 Mt/year 22.5+25 13.9+153
% loss 57.2+63.7 56.7+63.8
Scenario 2 Mt/year 21.3+233 13.7+15.1
% loss 59.5 +66.1 57.4+64.4
Scenario 3 Mt/year 21.8+24.4 13.7+15.2
% loss 58.6 +~ 64.5 57.3 +64.0
Alternative 4 Mt/year 51.4+66.9 31.3+41
% loss 2.4+28 2.5+3.1
Alternative 5 Mt/year 51+ 66.4 31+40.7
% loss 3+35 34+38
Alternative 6 Mt/year 22.7+252 14+ 154
% loss 56.9+63.4 56.4+63.5
Alternative 7 Mt/year 50.7 + 66.1 30.8+40.4
% loss 3.6+39 4.1+45

4.2.3 Changes in river bank and river bed erosion

Trapping of sediments in the upstream dams will cause downstream scouring of the river
bed. Bed transport simulations for Scenario 1 indicate that downstream of Kratie, up to 5 m deep
scour could occur and the river bed degradation will progressively move approximately 50 km
downstream over a 23-year period. This is equivalent to a downstream propagation rate of 1.5 to
2 km/yr. In Scenarios 2 and 3 as well as in Alternative 6, the bed erosion depth and propagation
rates are considered to be the same as in Scenario 1.

Under Alternatives 4 and 5, the bed erosion is considered to be nearly similar to the
baseline, meaning a small change. In Alternative 7 the bed transport simulations indicate that
downstream of Kratie, up to 3 m deep scour could occur with the same downstream movement
rate of 1.5 to 2 km/yr as for Scenarios 1 through 3. River bed degradation may lead to river bank
failures and could cause changes in discharge distribution between river branches (e.g. towards

Tonle Sap).

4.2.4 Impacts on coastal erosion and accretion
The high capture of silt (which settles out in the reservoirs) and low capture of clay (which

becomes resuspended during higher flows and washed out of the reservoirs) by the cascade would
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result in substantial reductions in silt concentrations and silt deposition rates in the downstream
floodplains and the Delta. A reduction in sediment loads would result in reduction of the

accretion and increase of erosion at and near the river mouths, with an estimated increase in the
rate of erosion of 4 to 12 m per year (m/y) in comparison with the present erosion rates (Figure

8), causing the loss of land under all three Scenarios.

Fig. 8. Estimated changes in erosion rates along the Mekong Delta coastline, year 2008.

In the southwest region, impacts on erosion/accretion rates are less than 0.5 m/y, and the
growth rate of the Ca Mau tip is expected to be reduced by approximately 1 m/y under all three
Scenarios. It should be noted that accretion and erosion rates are continuously affected not only
by changes in sediment transport to the delta coastline, but also by emerging sea level rise and

subsidence caused by groundwater abstraction in the delta.

4.3 Water quality modeling

Water quality modeling was focused on projecting changes in nutrient transport and salinity
intrusion. The EcoLab'Model was integrated into the sediment transport component of the
Mekong Mainstream Model to simulate nutrient transport. Changes in salinity distribution were

projected using data from the salinity component of the Delta Model.

4.3.1 Changes in Nutrient Transport

As a result of decline in sediment transport and deposition, nutrient transport was also
projected to show substantial decline under all three Scenarios relative to baseline conditions
(Table 8). Under Scenario 1, very high changes due to substantial reduction in sediment
deposition rates are projected to occur in An Giang, Kien Giang, and Dong Thap provinces in

Viet Nam under both 2007 (average year) and 2008 (wet year) conditions (Figure 9). Scenario 2

24



468

and 3 impacts are comparable to Scenario 1. The changes to total transport of nutrients for
Alternative 6 are similar to those for Scenario 1, while lesser changes are expected in Alternatives

4, 5 and 7 compared to Scenario 1.
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Table 8
Comparison of annual transport of nutrients attached to silt and clay.
Nutrient Scenario Unit Kratie Tan Chau + Chau Doc
Nitrogen Baseline 1000 tons/year 48.7+59.9 29.6 +36.8
Scenario 1 1000 tons/year 21.2+23.2 129+16
% loss 56.5+61.3 56.4+56.5
Scenario 2 1000 tons/year 20.6 +22.7 12.7+15.9
% loss 57.7+62.1 57.1+56.8
Scenario 3 1000 tons/year 20.6 +22.7 12.5+15.9
% loss 57.7+62.1 57.8+56.8
Alternative 4 1000 tons/year 48.1 +58.7 29.1 +35.9
% loss 1.2+2 1.7+24
Alternative 5 1000 tons/year 47.6 +57.8 28.8+35.4
% loss 23+35 2.7+3.8
Alternative 6 1000 tons/year 21.3+23.6 13.1+16.5
% loss 56.3 + 60.6 55.7+55.2
Alternative 7 1000 tons/year 47.2+57.1 28.6 +34.9
% loss 3.1+47 34+52
Phosphorus  Baseline 1000 tons/year 19.1 =244 11.6 =15
Scenario 1 1000 tons/year 10.1 = 11.5 63+7
% loss 47.1+52.9 45.7+53.3
Scenario 2 1000 tons/year 9.8 +10.7 6.2+6.9
% loss 48.7+56.1 46.6 ~ 54
Scenario 3 1000 tons/year 9.8+10.7 6+06.6
% loss 48.7 +56.1 48.3 +56
Alternative 4 1000 tons/year 18.8 +23.8 11.4+14.6
% loss 1.6 +2.5 1.7+2.7
Alternative 5 1000 tons/year 18.6 +23.6 11.2+14.4
% loss 26+33 34+4
Alternative 6 1000 tons/year 10.2+11.6 6.4+17.1
% loss 46.6 +52.5 44.8 +52.7
Alternative 7 1000 tons/year 18.4+23.5 11.1+14.2
% loss 3.7+37 43+53

Fig. 9. Changes in annual nitrogen and phosphorus deposition (g/m2/year) between the Baseline and

Scenario 1 for 2007 and 2008.

4.3.2 Changes in Salinity Intrusion

Changes in river water flow regimes will directly influence the extent of salinity intrusion

in'the Mekong Delta, especially during dry years. These changes will be exacerbated by dry

season hydropeaking operations (Figure 10). Results indicate that under Scenarios 1 and 3,

medium to high changes in salinity intrusion may occur. Short-term, localized, very high changes

(on the order of weeks) in salinity intrusion may occur due to dry season drawdowns conducted in

dry years. Salinity intrusions may increase further into the delta by 12.0 and 10.0 km on the

Mekong and Bassac branches, respectively.
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Fig. 10. Difference in salinity (g/1) between baseline and Scenarios for 1998 (Dry year). Average for dry
season (left) and maximum difference during the dry season (right).

Under Scenario 2, there is a decrease in salinity intrusion even during dry years because
inclusion of the tributary dams confers some transfer of water from the wet season to the dry
season.

Under Scenario 3, diversion of water in Thailand causes increased salinity intrusion in the
south-central part of the delta, while salinity intrusion is reduced in the north-east due to the
diversion of water from the Mekong mainstream to the south-eastern part of the Cambodian
Delta. The changes in water discharges would result in mediumto high changes in the salinity
distribution in the Vietnamese Delta.

The impacts on salinity (for both normal year and dry year) of Development Alternatives 4
through 7 follow the pattern similar to the changes in flows to the Mekong Delta, meaning that
Alternative 6 would have slightly lesser changes than Scenario 1, and the other Development

Alternatives (4, 5 and 7) are likely to cause lesser impacts than Scenario 1.

4.4 Summary Results

Model simulation output indicates that construction and operation of the entire LMB
cascade (Scenario 1) would cause high to very high adverse effects on some of the key
sectors and environmental resources in Cambodia and Viet Nam if the individual dam
projects were to be implemented without adequate mitigations. Cumulative adverse
effects of the planned cascade and tributary dams (Scenario 2) and the planned cascade
and proposed water diversion schemes in Thailand and Cambodia (Scenario 3) would

pose even greater impacts to the Mekong Delta in comparison to Scenario 1 effects.
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Under all three scenarios, the most severe adverse impacts are anticipated to result
from a combination of the reservoir sediment trapping effects and the consequent
reduction in sediment-associated nutrient loading. Sediment deposition in the delta would
decrease as much as 65 percent at Kratie and Tan Chau — Chau Doc and by smaller
amounts off the mainstream, potentially causing a substantial increase in erosion, and a
decrease in the rate of buildup of riparian and coastal sites. Scenario 2 poses the most
severe impacts on sedimentation and nutrients in comparison to the other scenarios and
development alternatives. Note that only preliminarily analyses of the risk of bank
erosion/deposition was possible under this study. A detailed analysis of bank

erosion/deposition should be conducted in the future.

Salinity intrusion would be expected to increase in the Delta under Scenarios 1
and 3, with the potential for short-term, high impacts, particularly in the southern and
central portions of the Vietnamese Delta, when dry years are combined with dry-season

drawdowns.

5. Discussion

The results of this analysis are similar to results of past studies (e.g., ICEM 2010, MRC
2011) and provide detailed insights into how dam operations could affect resources in the
Mekong River floodplains and delta. For example ICEM (2010) predicted that the supply of fine
sediments and nutrient in the region would be halved; this study concludes that there would be
complete retention of bed load material by mainstream dams, erosion within the downstream
floodplain and delta to replace that load, and a 57% decrease in wash load downstream of all

planned dams. Model simulation results were generally consistent with findings from similar
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modeling efforts for other large river basins in the world such as the Nile River Basin (Block
2007, Melesse 2011), Indus River Basin (Khan et al. 2000), and the Ganges Basin (World Bank
2012).

The actual changes in hydrology, sediment and nutrient transport, and salinity intrusion
may well be greater than projected because of the cumulative effects of other natural phenomena
(climate change, sea level rise), on-going developments in the LMB (urbanization, deforestation,
sand mining, etc.), and the uncertainty related to how the natural systems associated with the river
system will respond to the major disruption in the LMB system.

While climate change was not included in the modeling efforts for this study, the
anticipated impacts of climate change have been addressed in other studies. According to the
Intergovernmental Panel on Climate Change (IPCC 2014), deltas, particularly so called “mega-
deltas” are vulnerable to climate change due to.increased susceptibility to floods, sea level rise,
saltwater intrusion and storm surges. Vietnam’s Ministry of Natural Resources and Environment
(MONRE), released a climate change and sea level rise report (MONRE 2009; revised 2011)
predicting higher rainfall in the wet season and lower rainfall in the dry season for the
Vietnamese Mekong Delta. IFAD (2013) predicted similar changes in rainfall for Cambodia, but
also projected an increase of up to 14% in the proportion of total annual rainfall that falls in heavy
rainfall events; as well as increases in maximum one- and five-day rainfalls. An analysis
conducted by SIWRP (2011) based on climate change studies by MRC (2009) and Hoanh et al,
2010, predicted Mekong River flow increases for both the high flow and low flow seasons due to
climate change; however, those increases were not sufficient to offset the decreases predicted due
to upstream development (hydropower and irrigation). While the combination of these reports
suggests the potential for a renewal of sediments in the downstream portions of the Mekong
River, that remediation of sediment trapping by upstream dams would come at the cost of
productive lands downstream in Cambodia and Vietnam as they erode into the river due to

increased flows and heavy rainfall events. In MONRE’s 2009/2011 analysis, sea level rise was
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reported to vary along the Vietnamese coast but average 75c¢m under the medium emissions (B2)
scenario by the end of the 21% century. Sea level rise, as a consequence of climate change, could
be anticipated to exacerbate salinity intrusion into the Mekong Delta, particularly during the dry
season.

This study has created a suite of customized and validated, LMB-specific water resources
modeling tools and established a scientific basis for further use by the four LMB countries
(Thailand, Lao PDR, Cambodia, and Viet Nam) for guiding hydropower development on the
Mekong River, including consideration of siting, scale, and design of proposed mainstem
hydropower projects to avoid or minimize significant changes downstream; evaluation of
mitigation measures such as sediment flushing/sluicing; and consideration of other development
activities.

The study assessed overall, collective impacts of the entire cascade taken together, and
collective effects of various subsets of those projects. Evaluation of potential impacts of
individual mainstream hydropower projects was beyond the scope of this study as the focus was

on basin-wide impacts.
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Figure Captions

Fig. 1. Locations of proposed LMB mainstream hydropower projects.

Fig.2. Cumulative Impact Assessment Integrated Modeling Framework. The first three vertical blocks are
discussed in this paper.

Fig. 3. Calibration results for the Delta model at My Tho, My Thuan and Can Tho.

Fig. 4. Comparison of simulated and measured silt concentrations at Tan Chau and Chau Doc, 2009
(calibration) and 2011 (validation).

Fig. 5. Comparison of simulated and measured clay concentrations at Tan Chauand Chau Doc, 2009
(calibration) and 2011 (validation).

Fig. 6. Annual flood volume and annual flood peak diagram at Kratie from 1922 to 2013 (Source: MRC
database).

Fig. 7. Changes in minimum water levels in the Vietnamese Delta during dry year, dry season filling
subsequent to drawdowns for increased power production.

Fig. 8. Estimated changes in erosion rates along the Mekong Delta coastline, year 2008.

Fig. 9. Changes in annual nitrogen and phosphorus deposition (g/m2/year) between the Baseline and
Scenario 1 for 2007 and 2008.

Fig. 10. Difference in salinity (g/1) between baseline and Scenarios for 1998 (Dry year). Average for dry
season (left) and maximum difference during the dry season (right).
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Highlights

¢ A multi-scenario analysis of hydropower development on the Mekong River was
conducted

¢ H&H modeling tools were customized to the Lower Mekong Basin of Cambodia
and Vietnam

e Reduction of sediment and nutrient transport were the largest projected changes

e Reduction of water quality due to salinity intrusion was also projected
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ABSTRACT

Application of 2D modeling to carrying out research on the
calculation of water flow rate and the amount of sediments
transported has been proved effectively. In this paper, the
hydraulic model MIKE 21 was applied to calculate and simulate
the data of two big flood events in 1999 and 2005. The
calibrated and validated results at Thach Han station and Dong
Ha station were relatively similar in terms of phases and
amplitude fluctuations of water level with the high value of Nash-
Sutcliffe coefficient, and low value of RMSE-observations

Keywords: standard deviation ratio (RSR) and Percent bias (PBIAS). The
hydraulic modeling and sediment transport were applied by
Erosion, using MIKE 21 gave an overall assessment on the erosion
Trieu Do-Thach Han, process on the Thach Han River Basin and river bottom before
MIKE 21 and after the construction of the dikes and embankments. The
construction, accordingly, has proven its significant effects on
alleviating the development of increasing erosion on parts of the
river flowing through Trieu Do commune, Quang Tri province,

Vietnam.
1. Introduction form shape. There are many variables that affect the
hydraulics of flow and the nature of sediment transported
Deposition has been identified as a natural feature, in a natural stream. Flows in open channels are

and it has occurred constantly on rivers around the word.
Nevertheless, this tendency has been drawn much
attention since it has adverse effects on land, resources
and human’s infrastructure, especially the damaging
effect which is known as erosion. Erosion is a frequent
interaction of water and soil leading to its consequence.
The changes in a river or a canal maybe cause a change
in dimension, shape, component of their bottom, levels of
slope, surface. The critical issue, however, is to
understand the mechanism of erosion, transportation and
deposition of sediment. The hydraulics of flow in a river
and its sediment transport characteristics are the two
basic phenomena that determine its geometric and plan

described by a set of partial differential equations for
computer simulation of hydrodynamic and sediment
processes (Chaudhry, 1993; Martin and McCutcheon,
1999). Analytical solutions for these equations are not
available, except for simplified, one-dimensional cases.
Therefore, these equations are solved using numerical
methods. Mathematically represented simulations are an
efficient way to estimate the time and space-dependent
sediment processes (Van Rijn, 1989). There are
numerous mathematical models available to simulate
sediment transport and depositions in one-dimension
(1D) (Doan et al., 2013), two-dimension (2D), and three-
dimension (3D) (Martin and McCutcheon, 1999; Abbott,

' Sustainable Management of Natural Resources and Environment Research Group, Faculty of Environment and Labour Safety, Ton
Duc Thang University, Ho Chi Minh City, VIETNAM, doanquangtri@tdtu.edu.vn

2 Vietnam Meteorological and Hydrological Administration, VIETNAM, tranthai.vkttv@gmail.com
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1992). Nowadays, different mathematical models with the
support of computers allow people to describe events in
the past as well as to forecast the future phenomena with
unpredictable conditions. Many research programs have
been devoted to the study of the sediment transported
(Vanoni, 1984; Yallin, 1963, 1972; Yang, 1972, 1973).
Yallin (1963, 1972) developed a bed load equation
incorporating reasoning similar to Einstein (1950),
Einstein and Chien (1955), however, with a number of
refinements and additions. Yang (1972, 1973)
approached the total transport from the energy
expenditure point of view and related the transport rate to
stream power. Hassanzadeh (2007) used the
dimensional analysis and the Buckingham I-theorem has
presented a dimensionless semi-empirical equation on
the bed load.

Central Vietnam has been adversely affected by
storms, tropical cyclone and floods which caused
damage to numerous dykes, embankments and salinity
to farming crops where the water level was heightened
due to storms. In the coastal areas of Quang Tri
province, the storms No. 8, 9, and 10 occurred in 1999;
No. 4 in 2000; No. 5, 6, 7, and No. 8 in 2005 destroyed
many dykes and embankments. In particular, due to the
deleterious effects of storms No. 6 and 7 combined with
the tropical depression in cold front in October 6%, 2005,
there was heavy rainfall in Quang Tri province, triggering
the greatest flood in all rivers of the province, especially
in Ben Hai River, O Hieu River, O Lau River, O Giang
River and Thach Han River. This flood made severe
damage to the property and people in Hai Lang
commune. Every year, due to the detrimental effects of
storm and flood, erosion has occurred along with rivers
and coastal areas. This phenomenon occurs at many
places on Thach Han River, flowing through Trieu Do
commune. However, the construction of Giap Dong dyke
still cannot prevent erosion from taking place (Fig. 1). In
this study, the application of hydraulic MIKE 21 HD and
MIKE 21 ST in the simulation and calculation has a
significant role to evaluate the effect of dykes and
embankments on the erosion on Thach Han River.

@) ' )
Fig. 1. (a) Erosion on the river at Gia Do commune; (b) Erosion
at the dyke system at Quy Ha commune.

2. Materials and methods

2.1 Description of study site

Quang Tri is a province in Central Vietnam,
encompassing four types of terrain: mountains, hills,
plains and coastal areas. It has three main rivers
including Ben Hai River, Thach Han River, O Lau River
and many small rivers (Fig. 2). The acreage of natural
land is 4.739,82 km? (in which 78% are mountainous
areas, 14,5% are plains and 7,5% are sandy dunes and
coastal areas). Quang Tri province possesses extreme
weather conditions and unfavorable topography. Every
year, it suffers a great deal of disasters such as storm,
cyclone depression, flood, inundation, salinity, tide,
flashing flood, drought, thunderstorm, erosions, erosion,
wildfire, in which storm is a common disaster and cause
serious damage. The most devastating effect is the
damage caused by storm, flood and inundation on the
major rivers in Quang Tri province. The dyke system
protecting Trieu Do commune and Trieu Phong commune
which are located at the bank of Thach Han River is 4,14
km. This dyke system belongs to the general construction
plan of Trieu Phong commune, Quang Tri province. The
dyke system from Xuan Thanh commune to Quy Ha dam
located in the bottom of Thach Han River, near the water
front (Cua Viet) was often affected by flooding and rising
tide. However, due to the historical flood in 1999 and
adverse damage of storm No. 8 in October, 2015, this
dyke system was destroyed and many of its fragments
were swept away. Therefore, the protection of the system
for residents was removed.

2.2 Data collection

In order to establish, adjust and modify the hydraulic
model for Thach Han River basin - Quang Tri province,
input data were collected according to the following
criteria:

Topography data: surface topography (topographic
maps, DEM data), rivers’ cross-section and river
schemes (irrigation works, transportation systems,
bridges and so on): (1) Topographic map of Quang Tri
Province and Hue City with the scale of 1/50000 which
was converted into digital format; (2) 25 topographic
maps of Quang Tri Province with the scale of 1/25000;
(3) National Atlas in 2000 (paper form). In addition, data
of river schemes was collected as follows: (1) parameters
of dykes and embankments of Quang Tri province; (2)
basic technical parameters of the system of Southern
Thach Han; (3) Disaster risk management plan of Quang
Tri Province up to 2020 and Disaster risk management
projects in Quang Tri.
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Hydro-meteorological data: rainfall, evaporation,
water level, discharge collected at meteorological and
hydrological stations belong to the National Hydro-
meteorological Service, Ministry of Natural Resources
and Environment (Table 1).

Table 1. Lists of hydro-meteorological stations collection.

Name
Narr_le of of Indicator Years .°f Notes
stations . collection
rivers
H 119?8737 fggg The data were
Cua Viet LZiCh Flood 1995, 1998, %a:::ur:r?lert\rt]e
1999,2004- of tide
2009
H 1976-2009 10 Gata were
Cam 1983, 1990, based on the
Dong Ha 1995, 1998,
Lo Flood 1999, 2004- (r;et;seurement
2009
The data were
Thach Thach H 1977-2009 based on the
Han Han measurement
of tide

2.3 Description model

In this study, the combination of hydraulic model of
MIKE 21 (HD) and sediment transport model of MIKE 21
(ST) was used to carry out research on the development
of erosion within the study (MIKE 21, 2012). MIKE 21 is
commercial software in simulating the two-way flow,
wave, sediment transportation, shape and environmental
process. It is user friendly display, trustworthiness that
have made the software an integral part in models
applied to inland, coastal and offshore areas. The
equation Saint-Venant was used for two-dimensional
space consisting of one continuity equation and two
momentum equations which are presented as the

following:
a_h+@+6h_vzhs (1)
ot ox oy

_ — — 2
ohu o’ ohwv _ o nén_hop, ghiop,

ot ox oy X p, OX 2p06x .
oS

TSX—T"X—1[as”+ij+a(hTXX)+a(thy)+husS

Po  Po ox oy ) o oy

AN AT ) N .

a o oy N Py Oy 2p 0y 3)
oS, S

Ty Ty [, Sy +ﬁ(thy)+ﬁ(hTw)+hvss

Po Po ox oy ) ox oy

The model MIKE 21 (ST) provides the method to
calculate the speed of sediment transport that is not
coherent. MIKE 21 (ST) can measure the process of
transporting sand solely based on data of water flow, or
based on the combination of data of water flow and wave.
MIKE 21 (ST) can simulate the speed of the process of
transporting sand in a large-scale region, including
natural environment such as tidal creek, estuary and

coastal line, and man-made constructions like bridges,
harbors so on. According to Engelund and Fredsoe
(1976) theory, the total sediment volume transported qt is
equivalent the total volume of bed floor sediment
transported go and volume of remained sediment

transported gs (q, =q, +q, )-

The total volume of sediment transported was
measured as the following equation:

a, :5p( -0. 7\/_)‘/ (s-1)gd® fo>0, (4)
Einstein (1950), suspended sediment is calculated by
the formula:

q.=11.6u.c,a {L In {32'% e] - 4 (5)

65

z1 /g z

, =0.216A—2j[uj dX (6)

(1-A) Al X

A% 1[1—XJZ
l,=0.216— [| —= | In(X)dX
2 (1_A)z£ <) ) (7)

Engelund and Fredsoe (1976) has developed a semi-
empirical correlation for the cp at:

o —o, PP
a = 2d; cb:% with 5 — ° 6 f
(1+1/2) 0.027s6

0 >0_+mpp/6.

The formulas of Engelund and Fredsoe were
developed based on the data obtained from bed material
experiments of grain size. Therefore, the bed material is
used as an input for the deposition pattern in the
appropriate range of particle size consistent with the
formula. The physical should be processes are modeled
by a “multi bed layer approach”. An example with 3 bed-
layers is shown in Fig. 3.

il et oo Tarentleovn by susvenis aned e ves
ofettling Litpueiaciumn by waves

1l hynsartiom Hlaleay

oot il i

o R muspe waion by corresis amd waves

Fig. 2. Multi-layer model and physical processes
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2.4 Establish computational mesh

In order to evaluate the effectiveness of dyke and
embankment system on the erosion along Thach Han
River (the section flowing through Trieu Do commune),
the simulation was conducted as two scenarios:

Scenario 1: Simulation of the situation prior to the
construction of dyke and the improvement of
embankment system.

Scenario 2: Simulation of the situation after the
construction of dyke and the improvement of
embankment system.

To simulate the process of sediment transport in Trieu
Do commune based on the two scenarios, MIKE 21
model was applied with the combination of hydraulic
module and sediment transport module. The 2D
visualization computation mesh constructed for the study
area was presented in Fig. 4.

Thach Han station (1999, 2005) and Dong Ha station
(1999, 2005).

The process of calibration model was applied to the
historical flooding on 05-12 October, 2005. On the Ben
Hai River basin, the maximum hourly precipitation
registered 96mm, at Dong Ha station with 408mm of the
amount of rainfall within 12 hours. The comparative result
between simulated and measured water level at Thach
Han station (Nash = 0.97) and Dong Ha station (Nash =
0.94) with optimal results of Nash (Nash-Sutcliffe, 1970)
(Figs. 5, 6, Table 2). Based on the results of calibration
model parameters was used to validate the model of the
flood event in 1999.

Table 2. Evaluation criteria for indicator quality (Moriasii
et al., 2007)

Evaluation RSR Nash PBIAS (%)
Very good 0=<RSR=05 0.75 <Nash <1 PBIAS <+ 10
165
0.65 < Nash = +10 < PBIAS <
Good 0.5<RSR<0.6 0.75 +15
o 0.5 <Nash < +15 < PBIAS <
Qualified 0.6 <RSR<0.7 0.65 +95
Not qualified RSR > 0.7 Nash 0.5 PBIAS = +25
Hathymurt L
= 1he
i Y i @)
w7 I v 45 0
1o | L 4 | 10
Z ' B ¢ — is NASH =0.95 I
= — z 3 . RSR =002 [ 5
—§ — =5 | % PBIAS =-6.79 i 4o§
I - i o '
- N 5 2 : 50=
i = 515 L 60S
Ik J;_ B = g
= 1 ) - 708
VMG @ T % TR T 8% Trs: ] 05 A . Rainfall L 20
’ Observed
. T 01 e Calculated 90
Fig. 3. 2D visualization in study area 05 100
11/1/1999 11/2/1999 11/4/1999 11/6/1999 11/8/1999 11/10/1999
1:00  22:00  19:00  16:00  13:00  10:00
(b) Time (hour)
3. Results and discussion s . 0
T -
[T |
. . . . 4 |
3.1 Calibration and validation _ NASH =097 20
E 3 [ 302
£ RSR =013 | 10 E
Validation and calibration of 2D model were % ) PBIAS =533 | o=
—_ TR <
calculated and simulated based on two enormous storms. B : o L 602
The storm No. 01 from 1.00am on 5" October, 2005 to 2 1 L 7022
11.00pm on 13t October, 2005 was used to calibrate the 0 - l _gifeffvltd [ 80
model, and the storm No. 02 from 1.00am on 01% B R Coleuted [
th
November, 1999 to 11.00pm on 11" November, 1999 10/5/2005  10/6/2005  10/8/2005 10/10/2005 10/12/2005
was used to validation the model. The input data were 1:00 22:00 19:00 16:00 1300 pime (hour)

the volume of rainfall collected at Thach Han station
(1999, 2005), Dong Ha station (2005), and Cua Viet
station (2005), and the tide data collected at Cua Viet
station and the tide water level collected at the estuaries.
The modification data were the observed water level at

Fig. 4. The calibration and validation of simulated and measured
water level at Dong Ha station in 1999 and 2005
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Fig. 5. The calibration and validation of calculated and
measured water level at Thach Han station in historical flood
events in 1999 and 2005.

The calibration model was applied to measure the
historical flood event from 1-10 November, 1999 caused
by torrential rain (the precipitation measured at stations
fluctuated from 1300 mm to 1600 mm) and tides due low
pressure of East Sea, triggering large-scale and
perpetuated flooding (the water level at Thach Han River
was 7.29m, more than the alarm level lll by 1.79m). The
calibration results of calculated and measured water level
at two stations: Thach Han (Nash = 0.96) and Dong Ha
(Nash = 0.95) demonstrated that the model was qualified
to the measurement with optimal Nash results (Figs. 5, 6,
Table 2).

The calibration and validation of calculated and
observed water level in two huge storms in 2005 and
1999 (Figs. 5, 6). The calibration and validation of water
level at Thach Han station and Dong Ha station proved
the results of Nash oscillated from 0.94-0.97 (qualified).
The RSR value varied from 0.02-0.13 < 0.5 (qualified)
during both calibration and validation of the model.
PBIAS value ranged from -6.22% to -5.33% after
calibration, and from -6.79% to -5.05% after validation
(Figs. 5, 6). The simulation value of average water flow
was considered good (PBIAS < +10) for both calibration
and validation of the model (Table 2). Nash, RSR and
PBIAS were all proven qualified for the whole
measurement. The data after calibration and validation of
the model may be used to simulate the construction.

3.2 Scenario developments

The data obtained by calibration and validation of the
hydraulic model of two huge storms were reliable enough
to simulate plans for flood prevention as well as other
plans in the next stage. Hydraulic and sediment
transportation models in two-dimensional MIKE 21 were
applied to evaluate the effectiveness of the project on
water flow. Non-parametric mesh terrain was used for
both scenarios. After simulating the existing scenario, the
scenario with the construction was calculated using the
same input data and simulation of a 1.5 km of dyke
system and updated data of a 2.7 km of embankment
system. The model was simulated with the most
unfavorable condition and marginal condition set by
water level in flooding season.

Based on the data chain of water level and flood in
many years, October was observed to have the highest
water level and water flow, and the data in October 2007
was applied to simulate and calculate the effectiveness of
construction on sandy regime on Thach Han River. The
year 2007 was chosen as it had the biggest flood event
on Thach Han River. Besides, the flooding flow acts a
vital part when simulating the development of sandy
regime.

The results in two scenarios are proven: (1) Flow
velocity in the river section through Trieu Do commune
was small (Fig. 7); (2) The changes in bed load illustrated
serious erosion (Fig. 8); (3) Total sandy and sediment
transported were a large (Fig. 9).

The results of Fig. 8 and Fig. 9 represented the
scenario prior to the construction, due to the weakness of
geological structure of the river and unregulated
exploitation of sand that caused serious erosion in
flooding season and considerable changes in the bed
floor. The bed river was widened with low level of velocity
and speed of water flow; erosion could lead to increased
sediment in the river, resulting in a large amount of
sediment transport; the erosion in the estuaries, affecting
flood drainage. According to the simulation results, after
the construction was built, the flow speed has been
increased; the bottom transformation process has greatly
reduced along with a small amount of sediment transport.
It has showed that the construction established has
improved the geological structure of the coastal areas,
therefore, reducing riverbank erosion in the study area in
case of heavy rainfall.
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Fig. 7. The changes in bed load: (a, c) current scenario; (b, d) construction scenario
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Fig. 8. Total sandy and sediment transport: (a, c) current scenario; (b, d) construction scenario

4. Conclusion

It is true that the construction plays a crucial role in
the study site. As the results has showed that because
of the construction, water flow speed has increased and
changes in bed load has been slow down which
resulted in the reinforcement of geographical
infrastructure along the river, reducing the possibility of
erosion in flooding season. The results using sediment
transportation model of MIKE 21 presented an overall
on the development of erosion along the bank and at
the bed load in two scenarios: prior to the construction
and after the construction. Based on the results, the
construction has significant contribution to reducing the
increasingly serious erosion on the part of the river
flowing through Trieu Do commune. Consequently, the
construction has been proven its usefulness and
necessity. The results of the study showed that the
application of the model in the other watersheds in
Vietnam is guaranteed. It is likely to allow managers
and planers to develop solutions to reduce the erosion
along the bank and bed river in the similar basins.
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Symbols and abbreviations

t The time (s)

The Cartesian coordinates (m)
The surface elevation (m)
Average water level (m)

The total water depth (m)

s 7 2 3

Depth-average velocity components in the x-

>

v
and y-direction (m/s)

f =2Qsine The force Coriolis

g The gravity (m/s?)

p The water density (g/m?)

SwSy»SysS,,  The components of radiation stress tensor
Pa The atmospheric pressure (mb)

498

Vv, The vertical turbulent (or eddy) viscosity
S The magnitude of the discharge due to point
sources (m/s)

the water is

Us, Vs The velocity by which

discharged into the ambient water (m/s)

Too Tyys Ty Three stress components

p The probability that all the particles of a layer
are moving

qQ, Rate of bed load trasport in volume of
material per unit time and unit width of the channel

0 Shields parameter/non-dimensional shear
stress

0, non-dimensional critical shear stress

s Relative density of sediment

g Acceleration of gravity

d Fall diameter of sediment particle

B The coefficient of friction

Co The bed concentration
The current-related bed-shear velocity due
to the grains (m/s)

Ca The reference concentration (volume)
a=2d The reference level (m)

Iy 1o Einstein integral

h The water depth (m)

d The particle diameter (m)

A=a/h Diemensionless reference level
X=z/h Imensionless vertical coordinate
Z=wy/(ku’) Suspension number

E Correction factor
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Cat Ba Island has a significant biodiversity value as it is home to a number of rare and

endangered species of plants and animals, with the world’s rarest primates the Golden-
headed Langur. According to the study results, Cat Ba place have listed 2,380 species of
animals and plants including: terrestrial plants 741 species; living animals in the forest area
282 species; mangrove plants 30 species; seaweeds 79 species; phytoplankton 287 species;
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Introduction

Biosphere reserves Cat Ba Island has been recognized as a
UNESCO World on December 02, 2004. It is the 4" world’s
biosphere reserve in Vietnam. Biosphere reserves Cat Ba archipelago
including great majority of Cat Ba Island in Cat Hai district, Hai
Phong city, Vietnam. Cat Ba Island is considered the richest marine
biological system because of its diversity in the North of Vietnam.
On the previous study,' they found the Langur distribution and forest
cover in Cat Ba Island (Figure 1). The objective of this study was
shown the distribution of mangrove, seaweed/seagrass, coral reefs
and phytoplankton in Cat Ba Island.

Figure | The white-headed langur (Trachypithecus poliocephalus),an endemic
species from Cat Ba Island.'

Materials and methods
Description of the study area

Cat Ba is the largest of 336 islands in the Cat Ba Archipelago, and
also the second largest limestone island (200 km?) in the coastal zone
of Vietnam.” It is located in the north-east of Vietnam in the northern
section of the Tonkin Gulf and adjacent to Ha Long Bay (the world
natural heritage site) (Figure 2). The total natural land area of Cat
Ba Archipelago Biosphere Reserve is 26,240 ha, of which land area
(island) is 17,040 ha and 9,200 ha of sea. Cat Ba Island is considered

the richest marine biological system because of its diversity in the
North of Vietnam.*”’

Figure 2 Cat Ba Island.
Methods of field survey

Mangrove: All mangrove species that were identified in the survey
sites were recorded. Also to obtain quantitative data, a 10m x 10m
quadrate was set at a location that was representative of the site, and
the following information was recorded: species composition, canopy
height (highest and lowest), stem diameter (1.3 m from ground) and
density (No. of stems/100 m?).

Seaweed/seagrass: All seaweed/seagrass species that were identified
in the survey sites were recorded. Samples were collected and
preserved in a 10% formalin solution for further analysis at IMER’s
laboratory. Except sites AL11, survey was conducted only along the
shoreline (underwater survey was not possible due to very low water
visibility). Sites AL11 was surveyed by scuba diving.

Coral Reefs: Coral survey was conducted by squba diving at sites
AL11. Species composition and live coral coverage were recorded at
Sm interval along a 100 m line transect.

Phytoplankton: The qualitative Phytoplankton samples were
collected by towing a plankton net (mesh size: 20um, diameter:
20cm) several times in the vertical direction. Quantitative samples

”IIII Submit Manuscript | http://medcraveonline.com
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were collected from the surface by collecting 1L of surface water in
the PVC bottle. All samples were preserved in 3ml Lugol solution for
further analysis at IMER’s laboratory.

Demersal fish: Demersal fish was collected with a trawling net (mesh
size: #15, width: 5m). Each trawl was conducted for 15 minutes at
a speed of approximately 2 miles/hour. All collected species were
measured (total length) and weighted, then preserved in 10% formalin
solution for further analysis at IMER’s laboratory.

Results and discussion
Diversity of the species composition

According to previous studies, a total of 2,380 species have been
recorded in Cat Ba Island. Among of them 1,053 species are terrestrial
species occupies 51.7% of the total species while the marine species
occupies 48.3% with 985 species (Table 1). High biological diversity
of the species included in the Cat Ba Island will be a very important
basis for the exploitation of natural resources to serve different
purposes of human. On the other hand it provides great significance
in scientific research: evolution, ecology, environmental indicators
along with a wide range of species likely to play an important role
in the provision of ecosystem services such as disaster prevention
and source of raw materials for the chemical industry and medicine
production.®

Table | The species composition recorded in Cat Ba Island®

Number of

Taxon species Taxon Species
Terrestrial plant 741 Zooplankton 79
Terrestrial animal 282 Marine fishes 196
Mangrove plant 30 Coral 154
Phytoplankton 287 Zoobenthos 538
Seaweed 79

Total: 2,380 species

Diversity of major marine ecosystem

Coral reefs: Coral reefs are mainly distributed at the surrounding
waters in the southeast of Cat Ba Island such as Cong La, Ang Tham,
Ba Trai Dao, Van Boi, Cong Hip, Tung Ngon, and Coc Cheo. The
coral reefs areas are the major fishing grounds for reef fisheries due to
high values of the coral reef fishes and associated reef species (Figure
3). The coral reefs in Cat Ba - Ha Long area are represented for the
fringing reef types and two addition types of islands connectivity and
the unofficial atoll. Generally, along the limestone islands of Cat Ba
have coral distribution at a depth of 3, 6, 9 and 11 meters. Morphology
of the reef is determined mainly by the morphology of the ground
slopes and partly by carbonate sediments originated from organisms
on the reef. Due to changes of the environmental conditions under the
impact of natural and human, coral reefs are now greatly reduced in
terms of area and the level of diversity of the groups living together.
The percentage of the live coral coverage occupies by less than 40%,
meaning classification of medium and low level by the UNESCO
criteria for assessment of the coral reef health.®

Table 2 shows the hard coral species identified through the field
survey. Twenty-eight species and 58 species were identified at the sites
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AL11 respectively. The diversity at site AL11 was lower probably due
to relatively turbid conditions. Within the identified species, 4 species
are listed in the Vietnam Red Book namely: Porites lobata, Acropora
aspera, Acropora formosa and Acropora nobilis; which are all
classified as “Vulnerable”. Porites lobata was found at the AL11 site.
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Figure 3 Locations of the field survey sites (mangrove, seaweed/seagrass and
coral reef).?

Note | Coral was surveyed only at sites ALI |; Site AL8 was not surveyed as
the area was under construction activities.

Seagrass: Seagrasses are mainly distributed in Cat Ba Island in the
narrow range like leopard style on tidal marshes (with the carpet of
mangroves) in Gia Luan and in aquaculture ponds in Phu Long. A
small area of seagrass distributes in the island of Long Chau (offshore)
and Van Boi (Southeast of Cat Ba Island) where there are coral reefs
with live coral cover is relatively high (Figure 4). There were only two
species of seagrass have been identified in the island of Cat Ba such as
Ruppia Maritima and Halophila beccarii. However, both species are
not included in the Red Data Book of Vietnam, although the species
of Halophila beccarii is classified at the level of “danger threatened”
in the TUCN red list of threatened species, 2011.%
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Figure 4 Distribution map of the seagrass area at Cat Ba islands.?
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