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Tom tat: Viét Nam cam két gigm 8% lu'gng phdt thdi khi nha kinh so vdi kich bén phdt trién théng thuwong
vao ndm 2030 va c6 thé gidm tiép dén 25% néu nhén duoc hé tro quéc té (NDC) [6]. BE dat duoc muc tiéu
trén, Viét Nam cén xdy dwng duwoc mét hé théng do dac, bdo cdo va thdm tra (MRV) cdng khai va minh bach
cdc hoat déng gidm nhe phdt thai khi nha kinh néi chung va dp dung cho tirng nganh ndi riéng, trong dé cé
linh vire luyén kim. Bai bdo gidi thiéu vé bé chi sé MRV véi 12 chi s6 chinh va dé xudt quy trinh MRV cho hoat
déng gidm nhe phdt thai khi nha kinh linh vuee luyén kim cda Viét Nam. Két qud cia bdi bdo sé cung cép co
s& khoa hoc cho cdc nha hoach dinh chinh sdch va co quan nghién ciru khoa hoc lién quan dé xdy dung hé
théng MRV cho cdc hoat déng gidm nhe phdt théi khi nha kinh quéc gia tai Viét Nam.

Tir khéa: Quy trinh MRV, bé chi sé, linh vure luyén kim.

1. Gi&i thiéu
1.1. Téng quan vé linh vwre luyén kim & Viét Nam

Luyén kim la mot nganh cong nghiép rong
I&n, phirc tap va con non tré & nuwdc ta. Viét Nam
nam trong s6 mudi nwdc giau tai nguyén khodng
san, nhung chd yéu dang & dang tiém nang, chua
duoc tham do, khao sat day dd. Trong d6, nganh
luyén kim den cla nuéc ta ¢ xu hudng phat
trién manh do khai thac nhiéu tir cdc md quing
sat va nhap nguyén liéu tir cdc nuwdc dang phat
trién. Luyén kim la nganh céng nghiép diéu ché
cac kim loai tr quang hodc tlr cac nguyén liéu
khac, ché bién cac hgp kim, gia cong phéi kim
loai bang ap luc, bang cach thay d6i cac thanh
phan hda hoc va ciu tric dé tao ra nhitng tinh
chat phu hop vdi yéu ciu st dung [12].

O nudc ta, nhu cau vé kim loai trong xay dung
co ban rat 1&n, day chinh 13 thj trwong tiéu thu
dé cho nganh phat trién. Nganh nay bao gém 2
b6 phan: Khai thac mo kim loai, luyén kim san

Lién hé tdc gid: Trdn Xudén Truwdng
Email: tranxuantruong@humg.edu.vn

xuat gang-thép (hay con goi Ia luyén kim den)
va cac kim loai khdc nhu thiéc, déng, chi, k&m,
nhom, vang (hay con goi luyén kim mau). Cong
nghiép luyén kim & nuéc ta chi thyc sy ra doi
khi chung ta xay dung khu Lién hop gang thép
Théai Nguyén vao ndm 1962. Cong suat thiét ké
ban d4u |a 20 van tan gang, 10 van tan thép. H6
tro cho viéc luyén gang-thép la cac xi nghiép
khai thac than Phan M&, Lang Cam, Qudn Triéu,
Trai Cau; dién Cao Ngan, co khi Bac Thai. O mién
Nam, dang k& nhat 1a 3 hing: Viet Nam Steel
(1,0 van tdn/n3m), Céng ty Visaca (2,5 van tan/
nam) va hang Péng Nam A (1,2 van tan/ndm).
Xuat hién mot s6 xwdng cdn dong tir nguyén liéu
nhap, san xuat tén trang km qui mé nho.

V&i sdn lwgng sadn xudt cda cac nha may
luyén kim trudc day va dinh hudng tang san
lwgng trong twong lai cho thdy sy phét thai
khi nha kinh do cong nghiép nay gay ra tang
nhanh trong giai doan 1994-2010 tlr 103,8 triéu
tan CO, tvong duong 1én 246,8 triéu tan CO,
tuvong duong, trong do linh vuc nang lwong
tang nhanh nhat tir 25,6 triéu tdn CO, tuong
duong lén 141,1 triéu tdn CO, twong duong va
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cling 1a Iinh vuc phat thai nhiéu nhat ndm 2010
bao gdbm céng nghiép luyén kim vi str dung nang
lwong than, dau, dién nén dugc xép vao linh viee
nang lugng khi kiém ké [11].

1.2. Sy cén thiét trién khai hoat déng MRV
giadm nhe phat thai khi nha kinh linh vue luyén
kim & Viét Nam

Viét Nam Ia mét trong nhirng quéc gia tham
gia rat tich cwc vao cac hoat ddong &ng phé vai
bi€n d6i khi hadu (BDKH) théng qua viéc tham
gia vao Coéng uwdc khung cia Lién hop quéc
vé BDKH (UNFCCC) ndm 1992, Nghj dinh thw
Kyoto va rat nhiéu cac sang kién, co ché, ddi
thoai va nén tang tuvong tu khac. Gan day nhat,
véi viéc tham gia vao Thoa thudn Paris, Viét
Nam d3 ban hanh Quyét dinh s6 2053/Qb-TTg
cla Thu twdng Chinh phu vé viéc ban hanh K&
hoach thuc hién Théa thuan Paris vé BDKH [3].
Mt trong nhirng nhiém vu quan trong duoc dé
cap trong Quyét dinh 13 thiét 1ap hé théng céng
khai, minh bach (MRV) cap quéc gia, nganh cho
gidm nhe phat thai khi nha kinh, thich &ng va&i
BDKH va huy ddng ngudn lwc. Ngoai ra, trong
Dy thao Théng bdo Quéc gia lan th& ba cla
Viét Nam cling chi ra mét s6 khé khan hién tai
d6i vai viéc xay dwng cdc bdo cdo cho UNFCCC,
trong d6 cé dé cap vé viéc chua chinh thirc
hinh thanh hé théng MRV & céc cp, cac nganh
nén kho khan cho viéc thuc hién va thiéu co
ché& phéi hgp hoat déng trong MRV [7].

Cho dé&n nay, Viét Nam van chua cé nhitng
hudng dan cu thé, thdng nhat va co s& phap
ly cho viéc thyc hién MRV céc hoat déng giam
phat thai khi nha kinh. Hién tai, c6 mét sé van
ban quy pham phap luat cé lién quan va cé thé
la co s& tét cho hé théng MRV qudc gia & Viét
Nam phai ké dén nhu:

Luat Tiét kiém nang lwong va hiéu qua ban
hanh ngay 28/6/2010, quy dinh vé viéc st dung
nang lwong hiéu qud; cic chinh sach va giai
phdp thic day s& dung ndng lvong hiéu qua; cac
quyén, nghia vu va trach nhiém cua cac t6 chirc,
gia dinh va cd nhan trong viéc tiét kiém nang
lwong. B6 Cong Thuong sé chju trach nhiém
phéi hop vdi céc co quan lién quan vé théng ké
s6 liéu nang lvong dé ban hanh cac chi s6 théng
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ké vé nang lvgng (Diéu 7). B6 Cong Thuong s&
chiu trach nhiém thu thap va quan ly cac sé liéu
vé nang lvong (Diéu 45). Bén canh d6, cac co s&
sir dung nang luvong trong diém sé bat budc phai
thwe hién kiém todn ndng lwvgng ba ndm mét [an
(Piéu 33). C6 thé ndi, Luat Tiét kiém nang luvong
va hiéu qua |a co s& cho viéc giam sat cac hoat
doéng st dung nang lwong va cac gidi phap tiét
kiém nang lwong [1].

Luat bao vé méi trwdong stra déi dwoc ban
hanh theo Quyét dinh s6 55/2014/QH13, ngay
23/6/2014 (thay thé luat cli ndm 2005) vdi viéc
b6 sung cac diéu khoan méi vé BDKH. Theo do,
Diéu 41, Chuong 4 cta Luat sira d6i da quy dinh
vé viéc quan ly phat thai khi nha kinh va xay
duwng mot hé théng qudc gia vé kiém ké khi nha
kinh. C6 thé ndi, Luat bdo vé méi trudng sira doi
I3 vin ban phdp ly cao nhat c6 lién quan dén
MRV [2]. Theo d6, hé théng qudc gia vé kiém ké
khi nha kinh vin dang duoc xay dwng va hoan
thién va dy kién s& dugc ban hanh trong ndm
2016. Didu nay cho thay, co ché chia sé théng
tin di¥ liéu gitra cdc nganh va co ché& hop tac gilra
cdc Bo chua dugrc tich hop trén nén tang cta hé
théng MRV.

Quyét dinh s&6 1775/QP-TTg ban hanh
ngay 12/11/2012 vé Dé an quan ly phat thai
khi gdy hiéu &ng nha kinh va quan ly cac hoat
déng budn ban tin chi cac-bon ra thi trwong
thé gidi. Pé 4n nay cling da dat ra cdc muc
tiéu vé tang cvdng nang luc kiém ké quéc gia
khi nha kinh va xay dwng hé théng MRV qudc
gia. Tuy nhién, hién tai chi tiét cu thé cac hoat
doéng lién quan dén MRV van con han ché va
chua dd dé co thé xay dung va thiét 1ap mot
hé théng MRV quéc gia [5].

Nhan thay, MRV 13 mét cong cu hiéu qua dé
thue hién didu nay, Viét Nam d3 ban hanh mét
s6 quyét dinh va bdo cdo lién quan dén kiém
ké khi nha kinh c6 dé cap dén MRV nhuw Quyét
dinh s6 2359/QP-TTg, ngay 22/12/2015 vé viéc
Phé duyét Hé théng qudc gia vé kiém ké khi nha
kinh [3], Dy thdo Nghi dinh quy dinh 16 trinh va
phuong thirc gidm nhe phat thai khi nha kinh va
Dy thdo Théng bdo Quéc gia Ian th ba cta Viét
Nam cho UNFCCC [7].




Bdng 1. Cdc hoat déng c6 lién quan dén MRV & Viét Nam [11]

T

Dw an

Cac hoat dong cé lién quan dén MRV

Cap dd

Xay dung Théng bdo quéc gia lan
th& nhat; Théng bdo quéc gia lan
th& hai va Bdo cdo cap nhat hai
nam mot [an dau tién.

Kiém ké phat thai khi nha kinh quéc gia;

Xay dwng kich ban phat thai thong thudng (BAU)
cho phat thai khi nha kinh;

Tinh todn cac phuong an giam phat thai khi nha
kinh;

Bdo cdo két qua cla cac hanh dong giam phat
thai khi nha kinh da thuc hién.

Quéc gia

Quan ly phat thai khi gay hiéu rng
nha kinh, quan ly cac hoat déng
kinh doanh tin chi cic-bon ra thi
trwdng thé gidi (Quyét dinh 1775).

Khai niém chung clia khung MRV cho Viét Nam
duoc xay dung trong pham vi dy an nay; tuy
nhién, khdng bao gdbm cac van ban chinh sich
cling nhu s3p x&p thé ché cho thyc hién.

Quéc gia

Tang cudng nang lyc kiém ké quéc
gia khi nha kinh tai Viét nam. Giai
doan: 2010-2014. Duwoc tai tro bdi
Co quan Hop tac qudbc té Nhat Ban
(JICA). B6 TN&MT: Co quan chu
quan; Cuc KTTV&BDKH: Co quan
thwce hién.

M6t hé théng quéc gia vé kiém ké khi nha kinh d3
duoc dé xuat trong dy 4n nay. Hé théng nay nén
dugc tich hop trong hé thng MRV quéc gia. Bén
canh d¢, cling can hoan thién vé vai tro va trach
nhiém cla céc bén lién quan, vé& mau sé liéu va
thd tuc bdo cdo trudce khi trinh Tha twdng va dua
vao thuc hién.

Quéc gia

Dé xuat vé chuan bj thj truong cho
Viét Nam. Duorc tai tro bdi Ngan
hang Thé gidi (WB). Thuc hién bdi
Cuc KTTV&BDKH.

Mét khung dé xuat dé thuc hién NAMA/MRV
trong [inh vuc sit thép. Co s& phap ly 13 luat st
dung nang lvong tiét kiém va cé hiéu qua. Tuy
nhién, van can cé 1 quy dinh phap Iy nhu mot
quyét dinh cip B dé dua dé xuat trén vao thuc
tién.

Mét khung dé xuat dé thuc hién NAMA/MRV
trong linh vuc chat thai. Khéng cé co sé phap ly
cho hoat dong MRV trong linh vyc nay. Vi vay,
viéc ban hanh Quyét dinh cip B6 |a can thiét dé
dé thyc hién MRV trong linh vue chat thai.

Nganh

Giam nhe phat thai khi nha kinh
trong néng nghiép va phat trién
néng thdn dén nam 2020 (Quyét
dinh  3119/QD-BNN-KHCN). Hai
giai doan: 2011-2015, 2016-2020.
B& NN&PTNT: Co quan chl quan.
Pugc tai trg bdi Chinh phu Viét
Nam va ODA.

Mét hé théng giam sat khi nha kinh dwoc dé xuat
trong Iinh vic ndng nghiép. Hién van chwa cé vdn
ban phap ly vé hé théng nay.

Nganh

Chuong trinh REDD + quéc gia.
B& NN&PTNT: Co quan chu quan.
Puoc tai tro bdi UN-REDD. Thoi
gian: 2011-hién tai.

Du th3o cudi cling ctia hé théng MRV cho chuong
trinh REDD + cling da duoc xay dung. Tuy nhién,
dy thdo nay van chuwa duoc chinh thirc ban hanh
nhu mét quy dinh phap ly.

Nganh

Tao diéu kién thuc hién va chuén bj
cho hoat dong giam nhe. Buogc tai
trg bdi UNEP DTU. Thyce hién bdi
Cuc KTTV&BDKH 2013-2015.

Mot dé xuat MRV cho NAMA dién gid.
Mot dé xuat MRV cho NAMA khi sinh hoc.

Nganh
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2. Phueong phap xdy dwng bd chi sd va quy
trinh MRV phét thai khi nha kinh trong linh vuwc
luyén kim & Viét Nam

B6 tiéu chi gidam nhe phat thai khi nha kinh
linh vue luyén kim cta Viét Nam dugc nhém
nghién ctru thyc hién theo cac bwdc nhu sau:

Bwdc 1: Ra soat, phan tich cdc ndi dung lién
quan dén MRV phat thai khi nha kinh Iinh vuc
luyén kim.

D& xac dinh dwoc ndi dung nay, trudc hét
can phai phan chia MRV ra thanh tirng phan
khac nhau dé phan tich bao gém:

- Giai dogn chudn bj: Can xem xét dén céc
khia canh nhuw thé ché chinh séch cho hoat déng
gidm nhe; phuong phap luan phuc vu viéc danh
gid phéat thai; hé thdng ngudn s6 liéu cling nhw
chat lwong cda hé théng co s& dir liéu phuc vu
qua trinh tinh toan phat thai khi nha kinh Iinh
viee luyén kim.

- Giai doan do dac: Can phai xac dinh rd
nhitng ndi dung nao can tién hanh do dac,
théng tin thudng phai tap trung chid yéu vao két
qua danh gia dinh lwgng vé phat thai khi nha
kinh qudc gia cha cac linh vuc trén co s& kiém ké
phat thai khi nha kinh linh vuc luyén kim.

- Giai dogn bdo cdo: NGi dung bao cdo sé
dugc thyc hién sau khi xong cong tdc do dac
hoat dong phat thai khi nha kinh. Bdo céo cling
s@ tap trung trwdc hét vao nhirng ndi dung lién
quan dén do dac va can xac dinh rd cac t6 chirc
tham gia thuc hién viéc bdo cdo phat thai khi
nha kinh linh vuc luyén kim cla Viét Nam.

- Giai dogn thdm dinh: La giai doan cudi cung

trong hé théng MRV sau khi thue hién va xac
dinh céc ndi dung can do dac va bdo cdo. Trong
giai doan nay can bam sat cic van dé vé phat
thai khi nha kinh Iinh viee luyén kim dé tién hanh
tham dinh lai qua trinh b&i bén thi 3.

Bwérc 2: Xin y kién chuyén gia vé céc chi so
duoc thiét lap.

Budc nay gilp cho viéc chinh xac lai cac chi
s6 d3 duwoc thiét k& phu hop véi hé théng MRV,
tlr d6 cung cap co s& cho viéc danh gid qua trinh
MRV d6i vdi hoat déng phat thai khi nha kinh
[inh vc luyén kim tai Viét Nam.

Buwdrc 3: Hoan thién bd chi s6 dé cé thé phuc
vu viéc tinh todn va thiét 1ap quy trinh MRV hoat
dong phat thai khi nha kinh linh vuwc luyén kim
tai Viét Nam.

Budc nay s& sir dung két qud danh gia cla
chuyén gia d& hoan thién lai bd chi sd dwoc thiét
1ap nham xac dinh mdt cach hiéu qua quy trinh
MRV d6i vdi hoat déng phat thai khi nha kinh
[inh vye luyén kim tai Viét Nam. Bén canh do¢,
quy trinh MRV cling s& dugc dé cap dé cung cap
co s& khoa hoc cho viéc trién khai cac hoat dong
MRV phat thai khi nha kinh linh vuc luyén kim
mét cach day dd va théng nhat.

3. Két qua

3.1. BS chi sé6 do dac trong khung MRV phdt
thadi khi nha kinh linh vure luyén kim & Viét Nam

B6 chi s& do dac phat thai khi nha kinh cap
quéc gia & Viét Nam duogc xdy dung dua trén
thuc té tinh todn ngudn phat thai khi nha kinh
[inh vye luyén kim cta Viét Nam.

Bdng 2. Chi sé do dac phdt thai khi nha kinh linh viee luyén kim & Viét Nam

STT Cac chi sd Mb ta
1 | Phat thai khi nha kinh cda Iinh vic san xuat | Luvgng phat thai khi nha kinh cla linh vire san xuat
gang thép gang thép (tdn CO, td)
2 | Phat thai khi nha kinh cla linh vue san xudt | Lwgng phat thai khi nha kinh cta linh vue sdn xuét
doéng dong (tan CO, td)
3 | Phat thai khi nha kinh cda linh virc san xuat | Lwgng phat thai khi nha kinh cuta linh viee sdn xuat
chi chi (tdn CO, td)
4 | Phat thai khi nha kinh cda Iinh vic san xuét | Lwgng phat thai khi nha kinh cla linh virec san xuat
kém kém (tan CO, td)
5 | Phat thai khi nha kinh cla linh vuc sdn xuat | Lwong phat thai khi nha kinh cda linh vwc san xuat
nhém nhoém tan CO, td)
4 TAP CHi KHOA HOC BIEN DOI KHi HAU
mmm || S5 14 - Thang 6/2020




STT Cac chi sé M6 ta
6 | Tinh khong chéc chan cla Iinh vuc san xuat | Xac dinh duoc dd khéng chac chan trong kiém ké
gang thép cta linh vc san xuat gang thép (%)
7 | Tinh khéng chac chan cda linh vye san xuat | Xac dinh dugc dé khong chidc chan trong kiém ké
doéng cua Iinh vye san xuat dong (%)
8 | Tinh khong chac chan cla linh vic sdn xuat | Xac dinh duoc dé khong chdc chan trong kiém ké
chi cla linh vyc san xuat chi (%)
9 | Tinh khong chéc chan cla Iinh vuc san xudt | Xac dinh duoc dd khéng chac chan trong kiém ké
kém cta linh vire san xuat kém (%)
10 | Tinh khéng chic chan cla linh viee san xuat | Xac dinh duoc dé khong chic chan trong kiém ké
kém thiéc cta linh vure san xuat kém thiéc (%)
11 | Phwong phap tinh toan phat thai ap dung | Mirc d6 phu hop cla phuong phép sir dung
cho Iinh vuc luyén kim
12 | Ngudn sd liéu sir dung tinh todn phat thai | Mirc dd day d0, hop phap cla ngudn s6 liéu sir dung
cho linh vyc luyén kim

3.2. Xdy dwng quy trinh MRV phat thdi khi nha
kinh linh vure luyén kim & Viét Nam

Viéc xac dinh nhitng n6i dung nay la khau
quan trong dau tién dé tién hanh céng téc MRV
mot cach minh bach va day dd nhéat, trong dé
tdp trung vao 3 hoat déng chinh, dé la: Do dac,
bdo cdo va thdm dinh.

- Po dagc: Nhitng ndi dung can tién hanh do
dac phat thai khi nha kinh Iinh vuc luyén kim
bao gbm:

+ Xac dinh duong co sd: Xac dinh dung lam
gia tri dé so sanh v&i muc tiéu phat thai trong
twong lai cla cdc hang muc trong linh vuc
luyén kim.

+ Tinh todn luvgng phat thai khi nha kinh linh
vuce luyén kim (thép, déng, chi, kém, thiéc va
nhom).

+ Tinh todn d6 khong chac chan trong qua
trinh do dac mrc phat thai khi nha kinh linh vuc
luyén kim.

- Bdo cdo: Nhirng néi dung can bdo cdo lién
quan dén hoat ddng gidm nhe phat thai khi nha
kinh Iinh viee luyén kim bao gom: Hién trang sap
xép thé ché&; Lwong phat thai khi nha kinh cho
linh vue (thép, déng, chi, k&m, thiéc va nhém);
Cac phuong phap duogc sir dung trong doé tinh
dén cd phuong phap xac dinh dudng co sd,
ngudn s6 liéu st dung, céc gid dinh, quy trinh
QA/QC.

+ Xac dinh cac bén tham gia vao qua trinh bdo
cao phat thai khi nha kinh Iinh vuec luyén kim.

- Thdm dinh: Phai xdc dinh cac ndi dung
can tham tra, cdc bén tham gia viéc thdm tra.
Qué trinh tham tra sé& hd tro cho viéc nang
cao kha nang danh gid luvgng phat thai/hap
thu khi nha kinh va danh gia lai qua trinh x& ly
két qua ki€ém ké va phan tich tinh khong chac
chan cda két qua.

Mot trong nhirng néi dung quan trong trong
viéc xdy dung hé thdng MRV 1a phai xac dinh
duoc cidc bén tham gia vao qua trinh MRV. Hién
nay & Viét Nam, hé théng MRV quéc gia ndi
chung va MRV cho linh vuc luyén kim naéi riéng
chuwa dugc thanh 1dp do dé chua xac dinh rd
rang vai tro va trach nhiém ctia cac bén lién quan
trong qua trinh MRV phat thai khi nha kinh. Tuy
nhién, theo bdo cdo kiém ké khi nha kinh qudc
gia (NIR) ndm 2005 va 2010, 2014, mot s6 co
quan co thé s& déng vai trdo quan trong trong
hé théng MRV quéc gia nhu: B Tai nguyén va
Mbi trwong, BO K& hoach va Pau tw; B6 Céng
thuwong; B& Noéng nghiép va Phét trién Néng
thén, B6 Xay dung tir viéc do dac, bdo cdo dén
thdm dinh hoat dong phat thai khi nha kinh cap
qudc gia. Tuy nhién, dé tham gia vao qua trinh
MRYV lién quan dén hoat déng luyén kim, mot sé
co quan duwdi day sé déng vai tro chinh:

B6 Tai nguyén va Mbéi trwdong: Quan ly céc
hoat dong kiém ké khi nha kinh quéc gia, céc
hoat déng gidm phat thai khi nha kinh thuéc co
ché& phat trién sach (CDM), co ché tin chi chung
(JCM) va NAMAs. Nhu vay, Bo Tai nguyén va Moi
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trwong cé thé s& déng vai trd trung tdm trong
hé théng MRV quéc gia. B6 s& téng hop cac s6
lidu tir cdc BY, nganh lién quan dé xay dwng cac
bdo cdo kiém ké khi nha kinh quéc gia, théng
bdo quéc gia va bdo cdo cap nhat hai nam mot
lan. DAy la ngudn théng tin chinh thirc va 1a co
s& cho viéc bdo cdo tinh hinh vé gidam nhe BDKH
cla Viét Nam cho Ban thu ky Cong uwéc khung
cla Lién hop qudc vé BDKH. Tuy nhién, Bo Tai
nguyén va Mai trudng dang d6i mat vdi mot s6
thach thirc, bao gdbm c3 tir viéc xay dwng mét co
s& phap ly cho cdc hoat déng nay cho dén viéc
sap xép, t6 chirc va phdi hop véi cac Bo, nganh
lién quan trong viéc chia sé so liéu va xay dung
bdo cao.

B& K& hoach va Dau tv (KH&DT): Chiju trach
nhiém 1ap k& hoach kinh t& tdng thé, bao gdbm
ca Chién lwoc tang trudng xanh qudc gia. Téng
cuc Théng ké (GSO) thudc Bé KH&DT cé chirc
nang théng ké cac chi sd kinh té - x3 hdi va moi
trwdng quan trong, trong dé cé mét sd cd lién
quan dén viéc gidm sat thuye hién phat thai thap.
Vi du, trong tuong lai gdn Téng cuc Théng ké sé

xay dung va cong bé bang can bang ndng luong
chi khéng phai cac don vi lién quan thudc Bo
Coéng Thuong. Day s& la sd liéu rat quan trong
cho hoat déng gidm nhe MRV trong céc linh
vue nang lugng. Gan day, Tong cuc Théng ké
d3a théng ké va cdng bé mét bdo céo vé sb liéu
théng ké vé méi trudrng bao gdm san xuat ning
lwgng va tiéu dung, va cac di liéu quan ly chat
thai. Trong d@ xuat vé hé théng kiém ké khi nha
kinh quéc gia, Téng cuc Théng ké s& déng mot
vai trd quan trong cho viéc thdng ké va thu thap
dit liéu tir céc Iinh vee kinh té - x3 hdi, phuc vu
cho hoat d6ng kiém ké khi nha kinh quéc gia cla
Viét Nam.

BO Cong Thuong: Chiu trach nhiém chinh vé
viéc xdy dung va thuc hién céc chinh sach, ké
hoach va quy dinh vé cac linh vuc thudc nganh
cong thuong. Bo Cong Thuong chiu trach nhiém
cho viéc thiét 1ap, thuc hién va gidm sat cac
Chién lwgc phat trién nang lwvong quéc gia va
Quy hoach téng thé nganh dién va cong nghiép
luyén kim cling truc thudc sy quan ly cda Bo
Cong thuong.
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Hinh 1. Bé xudt b6 mdy té chirc MRV gidm nhe phdt thdi khi nha kinh cép quéc gia,
dp dung cho linh vuee luyén kim & Viét Nam

4. K&t luan

Dé thyc hién cam két qudc té vé giam phat
thai khi nha kinh cGa Viét Nam, hé théng MRV
néi chung va thdm tra mirc phat thai va gidm
thai khi nha kinh néi riéng dong vai tro rat quan
trong. Viéc quan ly cac hoat déng gidm nhe
& Viét Nam c6 thé dugc phan anh trong cac
thdng bdo quéc gia, bdo cdo cip nhat hai nam
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mot [an va bdo cdo kiém ké khi nha kinh qudc
gia. Tuy nhién, & Viét Nam hién tai chua cé bat
ky mot quy dinh hay huéng dan cu thé nao cho
viéc quan ly va thwc hién MRV phat thai khi
nha kinh ndi chung va cho linh vyc luyén kim
noi riéng. D& thiét 1ap va van hanh hé théng
MRV can phai théng qua mot sé vin ban phap
ly, dwoc ban hanh bdi Thd twdng Chinh phu;
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Tha twdng Chinh pht cling 13 ngudi déing dau
Uy ban quéc gia v&é BPKH. Cac van ban phap
ly s& dé cap vai tro va trdch nhiém cuta cac B9,
nganh lién quan trong hé théng MRV ciing nhu
dé xuat co ché hop tac. Dé xuit hé théng MRV
thue sy 18 mot van dé quan trong can thiét

trong béi cdnh clia HOi nghi cidc bén tham gia
Céng wdc khung cha Lién hgp qudc vé BDKH
va Bdo cdo Ddng gdp do qubc gia tu quyét dinh
(NDC). Bai bao d3 d& xudt duoc bo chi s6 va
quy trinh MRV phat thai khi nha kinh cho linh
vue luyén kim tai Viét Nam.

L&i cdm on: Bai bdo dwoc hoan thanh vdi sw cho phép cda chid nhiém dé tai va si dung mét phdn két
qud cda nghién ctru tir d8 tai: “Nghién ctru, trién khai hé théng kiém ké phdt théi khi nha kinh va dé xudt 16
trinh gidm nhe phdt théi khi nha kinh déi véi nganh céng nghiép luyén kim” mé s6 BBKH.20/16-20. Thudc
Chuwong trinh Khoa hoc va Céng nghé trng phé véi BBKH, qudn ly tai nguyén va méi trwong giai doan 2016-
2020, Md s6 BPKH/16-20.
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DEVELOPING MRV INDICATORS AND PROCESS FOR GHG EMISSIONS
FOR THE METALLURGICAL SECTOR IN VIET NAM
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Nguyen Dang Quang Huy?, Huynh Thi Lan Huong®
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Abstract: Viet Nam’s INDC identifies the GHG reduction pathway in the 2021-2030 period. With domestic
resources GHG emissions will be reduced by 8% by 2030 compared to the Business as Usual scenario (BAU).
The above-mentioned contribution could be increased up to 25% with international support [6]. To achieve
this goal, Viet Nam needs to develop the Monitoring, Reporting and Verification (MRV) system for GHG
emission reduction in general and for each sector in particular, including the metallurgical sector. The paper
introduces a set of MRV indicators with 12 key indicators and proposes an MRV process for GHG emission
reduction activities for the metallurgical sector in Viet Nam. The results of the paper will provide a scientific
basis for policy makers and related institutes to develop a national greenhouse gas MRV system in Viet Nam.

Keywords: MRV process, indicator, the metallurgical sector.
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NGHIEN CU’'U PHAN VUNG KHi HAU NONG NGHIEP TiNH SON LA
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Nguyén Thé Hwng®?, Nguyén Trong Hiéu®
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hdu
@Trwong Pai hoc Tai nguyén va Méi trivong Ha Noi
G)ITrung tdm Khoa hoc céng nghé Khi twong Thuy vin va Méi truong

Ngay nhén bai 5/4/2020; ngay chuyén phdn bién 6/4/2020; ngdy chdp nhén déng 4/5/2020

Tém tat: Son La la tinh mién nui vdi cdc kiéu dia hinh xen ké nhau khd phirc tap dén dén cdc yéu té khi
héu néng nghiép cé su thay déi Ion trén pham vi hep, vi vdy viéc phén chia cdc viing, tiéu viing nhdm phdén
dnh duoc quy ludt phén bé vé cdc diéu kién khi hdu néng nghiép la rdt can thiét. Trén co s& cdc chi tiéu lién
quan dén téng nhiét ndm va dé dai mua sinh trwdng, Iénh thé Son La dugc chia thanh 5 viing va 10 tiéu viing
khi hdu néng nghiép. Bdy sé ld ludn ci¥ khoa hoc quan trong trong céng tdc phdt trién tréng trot cia tinh.

Tir khéa: Phén vung khi hdu néng nghiép, chi tiéu khi hdu néng nghiép.

1. Mé& dau

Nong nghiép c¢6 quan hé qua lai va phirc tap
ddi véi cac diéu kién ty nhién, trong d6 cac yéu
td khi hau 13 nhitng yéu t6 tdc déng manh mé
nhat dén san xuat ndng nghiép. Khi hdu khong
nhirng anh hudng |&n dén su phan bé dia ly cta
cay trong ma con anh hudng dén qué trinh sinh
trwdng phét trién, dén chat lvgng va nang suat
san lwvgng mua mang.

Muc dich cta phan vung khi hdu ndng nghiép
(KHNN) tinh Son La la xdc dinh duoc nhirng
vung va tiéu vung phan anh dwoc quy luat phan
héa cdc diéu kién KHNN, ranh gidi gitta céc
vung duoc thiét 1ap nham lam co s& cho viéc
quy hoach phét trién céc cdy trong én déi va cay
trong nhiét déi, dac biét 18 nhdm céc loai cay
an qua dang duoc tinh Son La quan tdm dau tw
phat trién. Do hé théng twdi cha tinh con han
ché nén ranh gidi gitra cac tiéu vung duogc thuc
hién v&i muc dinh khuyén cdo thoi vy gieo trong
trong diéu kién ché dd canh tac chi tréng ch&
vao mua. Théng qua ban d6 phan vung KHNN,
ngudi sir dung cé thé biét dugc su phan hda
theo khéng gian vé céc diéu kién nhiét, m, mua
sinh trwdng va kha nang trong trot trong moi

Lién hé tdc gid: Nguyén Hiru Quyén
Email: nhquyen13@gmail.com

tiéu vlung, tir d6 co thé bé tri co cdu mua vu cay
trong phu hop véi diéu kién thuc té & tirng dia
phuong nham nang cao hiéu qua san xuat.

Bai bdo d3 st dung cac phuong phap nghién
ctru khi twong néng nghiép cho khu vuc nhiét
déi am Dong Nam A [4]. Quy luat phan bd céc
diéu kién KHNN duogc xac dinh tir cac tram khi
twong trong tinh Son La va cac khu vuec 18n cén
dé phan vung KHNN tinh Son La.

2. Co s& phuwong phap luan

2.1. Nguyén tdc phén viing khi hdu néng nghiép
¢ Son La

1) Nguyén tac khach quan duoc ap dung dé
phat hién céc vuing va tiéu vung KHNN, tuan thd
quy ludt phan héa céc chi s& KHNN duwoc dic
két tir s6 liéu trén mang lwdi tram thoi ky 1961-
2018. C4c vung va tiéu vung khi hdu néng nghiép
duoc phan chia trén co s& cé sy phan hda rd rét
vé cac diéu kién KHNN gitra cac khu vy dia ly.

2) Tuan thd nguyén tac khép kin, nguyén tac
nay dam bdo tinh lién tuc vé mat dia gidi, tén
cac vung hay tiéu vung dugc phan dinh chi bao
gdm mét khoanh vi khép kin. Do vay, c6 thé c6
mét sé gid tri cao hon hodc thdp hon chi tiéu
phan vung duoc quy wdc, tuy trén thuc té van
cho phép hién tuong d6 xay ra, nhat 13 doi vai
vung nui, thudng cé sy bién déng I&n vé cac yéu
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td khi hau trén pham vi hep.

3) Nguyén tic yéu t& KHNN chd dao. Sw
phan hoa cac diéu kién KHNN va mic d6 phan
hda luén tén tai trong cac yéu td khi hau, tuy
nhién thé hién trén ban d6 phan viing KHNN chi
|a nhitng phan hda quan trong nhat cta yéu té
KHNN co ban nhat. Yéu t& KHNN chd dao dugc
chon can c6 quan hé mat thiét véi cac yéu td
KHNN khac.

4) Nguyén tac dong nhat twong d6i duoc van
dung dé luan giai cac 1anh thd co su phan bd cac
yéu t6 khi hau ndng nghiép chi dao gan giéng
nhau thi dugc dua vé mot don vi vung KHNN
hay tiéu vung KHNN. Vung hay tiéu vung dugc
hi€u 13 trong pham vi I3nh thd nghién ciru cé
sy phan hoa KHNN ro rét gilra cac khu vye dia
ly thi dwoc chia thanh cac vung KHNN, su phan
hdéa KHNN duwdi vung thi dwgc chia thanh cac
tiéu vung.

2.2. Nhdn dinh vé phén héa khi hdu néng
nghiép & Son La

Sy sap xép cla cac hudng nui, cac kidu dia
hinh két hop vdi ché d6 nhiét ddi gié mua d3
chia Son Larathanh cacvung ty nhién véinhirng
nét dac trwng riéng vé khi hau. Dia hinh cda cac
hé théng nui chinh clng véi 2 cao nguyén Son

La - Moc Chau va cac thung lling xen ké da hop
thanh dang dia hinh chung cho ca Son La, ching
déu cé huéng chung 1a Tay Bac - Dong Nam. Vi
mat dat nhap nho lwon séng tir Dong Bac xudng
Tay Nam va mirc do chia cat sdu da tao nén thé
hiém tré cha vung nui cé dia hinh khac nhau
phan bd khdng tap trung ma rai rac xen k&. Vi
vdy, cac huyén thuong dugc chia thanh nhiéu
vung nho vdi nhitng x3 dai dién cho vung cao,
vung gitta va vuing thap (Hinh 1).

Nhin bao quat sy lién d¢&i gilta cacvung trong
tinh cho thay: (1) Hé théng nui doc dia gidi Son
La - Hoang Lién Son dai dién cho cac xa vung cao
thudc huyén Quynh Nhai, Tay Muong La, Tay
Bac Yén va Tay Moc Chau cé do cao trung binh
tir 1.200-2.000m, véi d6 déc phd bién khodng
tlr 30-40°C; (2) Hé thdng nui cao, dai dién cho
cac xa vung cao thudc cac huyén Thuan Chau,
Mai Son, Yén Chau, Mdc Chau va Van Ho, cé do
cao trung binh khodng 1.000m véi d6 déc phd
bién khodng tir 30-40°C; (3) Hé théng nui doc
bién gidi Viét Lao, dai dién cho vung cao thubc
huyén S6p Cop cé do cao phd bién trong khoang
tlr 1.000-1.500m v&i d6 déc khoang tir 25-30°C.
Ngoai pham vi dia hinh ca hé théng cdc day nui
thudc ving cao cla tinh, con lai la loai dia hinh
thudc céc x3 cha vung thap va vlung gitra.
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Hinh 1. Phén b6 dé cao dia hinh tinh Son La
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V&i dic diém dia hinh phire tap nhw trén d3
tao ra si phan hoda khi hdu kha rd nét & tinh Son
La. Cac day nui doc bién gigi Viét Lao gay hiéu
trng phon, lam cho gié Tay Nam & Son La trd
nén kho ndng trong cac thang mua hé. Cac day
nui thudc dia gidi Son La - Hoang Lién Son lam
cho gié Péng Bac bi suy y&u dan d&n mua dong
& vlung nay it lanh hon céc tinh vung Dong Bac.
Nhu vy, yéu t6 dia hinh |a cdn c rat quan trong
trong qud trinh thyc hién phan vung KHNN tinh
Son La.

2.3. Chi s6 phén viang khi hdu néng nghiép tinh
Son La

2.3.1. Téng nhiét ndm

Tai nguyén nhiét biéu thj bang téng nhiét
nam la chi s6 quyét dinh sy sinh trwdng, phat
trién va hinh thanh ndng suit, sdn lwong cay
trong. Téng nhiét trén mot gidi han nao dé cang
cao thi thoi gian sinh trudng cda thyc vat rat
ngan lai. Nhu vay, téng nhiét nam cho biét kha
nang trong dwoc may vu cho céc cay tréng hang

nam. Téng nhiét ndm con cho biét kha nang
trong céc loai cay 6n ddi hay cay nhiét déi. Mat
khac, yéu td téng nhiét |13 yéu t6 khi hdu khéng
thé diéu khién va diéu tiét, con ngudi va sinh vat
chi cé thé thich nghi ma théi.

Xét mot cach twong déi, téng nhiét ndm co
lién quan dén nhiéu yéu t6 khi hadu khac nhu:
Bién trinh ndm cla nhiét d6, nhiét dd thing
lanh nhat, nhiét d6 thang néng nhéat, nhiét d6
t&i thap trung binh ndm, thoi ky c6 kha ning xay
ra rét hai, s6 ngay cé nhiét d6 duwdi 20°C, téng
s6 gid lanh (gi®). Vi vay, chi s6 th&r nhat duoc
sir dung dé phan vung khi hau ndng nghiép tinh
Son La |a téng nhiét dd ndm. Sy phan b chi s8
téng nhiét ndm dwoc trinh bay trong Hinh 2.

Téng nhiét ndm & Son La phé bién tir 6.000-
8.000°C. Thap nhat & phan phia Tay cdc huyén
Mudng La va Bic Yén véi téng nhiét chi dat dudi
6.000°C, cao nhat & mdt sé noi thudc Quynh
Nhai, S6ng M3, Phu Yén va Yén Chau vdi muc
nhiét trén 8.000°C.
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Hinh 2. Phén b6 chi s6 téng nhiét ndm tinh Son La

2.3.2. b6 dai maa sinh truwdng

Mua sinh trudng 13 thoi ky dd nuédce cho cay
trong sinh trudng phat trién trong diéu kién
khéng cé hé théng twdi. Theo T6 chirc khi tuong
thé gidi (WMO) [4], mua sinh trudng dugc xac

dinh théng qua lvgng mua va lvong béc thoat
hoi titm nang (PET). Khi lwgng mua dau mua
bang mot nira lwgng béc thoat hoi tiém nidng
chinh 13 lvgng mua du dé khdi phuc lai trir
lwgng nuéc hitu hiéu trong dat va thoi diém nay
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duwoc xem |3 bat dau thoi ky sinh trudng doi voi
cay trong. Thoi diém két thic mua sinh trudng
I3 thoi diém lwong mua cudi mua chi dat mot
nlra PET cdng v&i moét khodng thoi gian dé lugng
nwéc du trlr trong dat béc hoi hét 100mm,
twong duong 15 ngay trong diéu kién khi hau
vung nhiét déi am Bong Nam A [4].

Nhu vay, chi s& d& dai mua sinh trwdng duoc
tinh todn théng qua bai todn can can nudc déng
rudng rut gon (lwong mua va lvong bdc thodt
hoi tiém ndng), mua sinh truwdng phu thudc vao
bién trinh lvgng mua va kha ning bdc hoi theo
thang cda khu virc nghién clru, chi s nay cé thé
phan anh dugc thoi ky o trit lwvgng am hitu hiéu
& trong dat du dé cay trong sinh trudng phat
trién. Rat hitu ich trong céng tac quy hoach phat
trién cac hé théng tudi, bé tri co ciu cay trong va
thdi vu hop ly, giam chi phi san xuat.

V@i hé théng trong trot chd yéu phu thudc
vao ngudn nudc mua nhu & Son La hién nay, chi
s6 do dai mua sinh trudng rat cé y nghia thuc

tién bdi vi chi trong diéu kién di nwdc cay trong
méi sir dung dugc ndng luong mat troi, diéu kién
nhiét do va nhirng diéu kién thdm canh khac.

Cho dén nay, chi sd d6 dai mua sinh trwdng
d3 dugc 4p dung khd phé bién trong nhiéu
nghién ctu & cac quy mé qudc gia va khu vue
dé danh gia tiém ndng va han ché trong néng
nghiép, ddc biét la cac khu vuc nhiét ddi va
can nhiét dd&i, noi c6 ché dd nhiét it bi han ché
[3-6]. Do vay, chi s dd dai mua sinh trwdng
dugc sir dung dé phan dinh cac tiéu vung
KHNN tinh Son La.

K&t qua xdy dwng ban d6 chi sé d6 dai mua
sinh trudng cho thay, & Son La, 6 dai mua sinh
trwdng phé bién tir 210 d&n 300 ngay. Trong do,
cac khu viyc c6 mua sinh trwdng dai nhat dat
trén 270 ngay xdy ra & cac huyén Quynh Nhai,
Bac Thuan Chau va Nam Moc Chau; huyén Song
M3 va vung tiép gidp cac huyén Mai Son, Bac Yén
va Yén Chau cé mua sinh trwdng chi dat dudi
240 ngay (Hinh 3).

— .

- _. .

- 4
g | %
T
")

R

vy 84
e [ TR
i, P T
37 R |-z
— .

— 19 W

e = LA

Hinh 3. Phén bé chi sé dé dai mua sinh trudng tinh Son La

2.2.3. Méi quan hé giita cdc chi sé phén viing vdi
cdc yéu té khi hdu néng nghiép khdc

DEé dénh gid dwoc mot cach co hé théng cac
diéu kién nhiét, 4m trong mdi tiéu vung KHNN &
tinh Son La, d3 xem xét cdc mdi quan hé gitra cac
chi s6 phan vung va tiu vung véi cac yéu té khi
hau ndng nghiép khéc, cu thé nhu: Quan hé giita

12 TAP CHi KHOA HOC BIEN D61 KHi HAU

téng nhiét ndm véi nhiét dd thang lanh nhat,
nhiét d6 thang ndng nhat, nhiét do tdi thap trung
binh ndm, thoi ky cé kha nang xay ra rét hai, nhiét
d6 duwdi 20°C, téng s6 gi® lanh (s6 gi®r cé nhiét d6
dudi 7,2°C); quan hé giira do dai mua sinh trwdng
v&i t6ng lvong mua ndm. Két qua tinh toan céc
ma&i quan hé nay duoc trinh bay trong Bang 1.
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Bdng 1. Phurong trinh ngoai suy cdc yéu té khi hdu néng nghiép tir téng nhiét ndm (TNN)
va mua sinh treéng (MST) & Son La

Hésé | Dd | Chuan | Chitiéu | Giad
twong | léch sai kiém | thiét
Yéu td khi hau ndng nghiép Phuwong trinh héi quy quan | chuin | thing | nghiém =
(R) (v) dv (f) 0,05
(Sy) (Far)
Nhiét d6 trung binh y =0,0027*TNN +0,1058 1,00 1,55| 0,08| 2.926,3| 5,3
Nhiét d6 thang lanh nhét y = 0,0028*TNN — 6,8558 098| 1,61| 030| 2016| 53
Nhiét d6 thang ndng nhat y = 0,0027*TNN + 4,4462 098| 1,58| 0,33| 1579| 5,3
Nhiét d6 téi thap trung binh y=0,0022*TNN — 12,637 0,73| 1,68 1,15 81| 53
Thoiky | B&t dau (SBD 20%) |y =-0,0381*TNN+ 23/12 097 | 11,4| 296 9%,6| 5,3
xay rarét ———
hai 3 ngay | KEt thic (SBD 80%) | y = 0,04*TNN +07/02 -0,95| 12,2| 3,91 61,1| 5,3
liéntuc | Theigian kéo dai |y =-0,0393*TNN + 399,36 0,99 | 22,85| 3,89| 2341| 5,3
S ngay | Batdau (SBD50%) |y=0,0276*TNN +31/3 099| 159 1,79 544,2| 5,3
co nhiét ”
45 dusi | KEtthic (SBD 50%) |y =-0,0244*TNN +22/9 0,96 | 14,60 | 4,14 80,2| 53
20°C Thoi gian kéo dai |y =-0,0519*TNN + 542,28 -0,99 | 30,10| 4,49 308,1| 5,3
Téng sb givr lanh y = 4*1054*TNN-13,59 0,94 | 82,00 38,83 242| 53
Téng luong mua ndm y = 7,039*MST- 266,93 0,97 | 196,9| 49,93| 101,9| 5,3

T&r BAng 1 nhan thdy cdc phuong trinh hoi
quy duoc xay dung déu thda man chi tiéu kiém
kiém nghiém f (f > Fyos)- Nhu vay, co thé nhan
thay cac chi s6 phan vung (TNN va MST) cé quan
hé mat thiét vai cac diéu kién khi twong néng
nghiép khdac & ving nghién clru, cac két qua nay
s8 lam co s& dé dénh gia diéu kién KHNN trong
mdi tiéu vung.

3. Ban d6 phan vung khi hdu ndng nghiép tinh
Son La
3.1. Ranh gidi giira cdc viing va tiéu viing

Phan vung KHNN tinh Son La cé 2 c4p phan
vi, cap vung va cap tiéu vung twong ng vdi
sy phan héa vé téng nhiét ndm va dé dai mua
sinh truédng.

Déi vdi ranh gidi ving: Trén co s& muc dich
phan ving, quy luat phan bé téng nhiét ndm &
Son La (Hinh 2) va tham khdo céc két qua phan
vung khi hau néng nghiép Viét Nam [2], da chon
duong dang tong nhiét 7.000°C 1am ranh gidi

phan dinh cac ving nhiét. V&i cach ti€p can nay,
tinh Son La dwoc chia thanh 5 ving xen k& nhau
twong &rng vai vung |, 111 va V ¢é t8ng nhiét dudi
7.000°C, vung Il va IV cé t8ng nhiét trén 7.000°C.

Déi vdi ranh gidi tiéu vung: Dua trén sy
phan héa dé dai mua sinh trudng theo khong
gian (Hinh 3), d3 chon cac dudng déng mirc 210
ngay, 240 ngay va 270 ngay lam ranh gid¢i phan
dinh cac tiéu vung KHNN tinh Son La, nhu vay
c6 sy khac biét mua sinh trwdng gitra cac tiéu
vung la khodng mét thang. Theo céch phan cap
nay, tinh Son La bao gdm céc tiéu vung cé mua
sinh trudng tir 210-240 ngay, tir 240-270 ngay
va tlr 270-300 ngay, twong ing vdi dac tinh tiéu
vung ¢ mua sinh trudng ngan, tiéu vung cé
mua sinh tru@ng trung binh va tiéu viing ¢ mua
sinh trudng dai.

Trén co s& cac cap tdng nhiét ndm va céc cap
dé dai mua sinh trudng, tinh Son La duoc chia
thanh 5 vung va 10 tiéu vung KHNN (Hinh 4).
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Hinh 4. Ban dé phén viung khi hdu néng nghiép tinh Son La

Bdng 3. So' dé phdn ving khi hdu néng nghiép tinh Son La

Vung khi hdu néng nghiép Tiéu ving khi hau néng nghiép
Tén Dia gidi Tong nhiét Tén Dia gidi Do dai mua sinh
(°C) truwdng (ngay)
| |Swon Tay Hoang| 4.500-7.000 | (I)*** Quynh Nhai, D6ng Muong La, 270-300
Lién Son Bac Bic Yén
Il | Cao nguyén Son | 7.000-8.500 | (lI1)*** | Déng Thuan Chau 270-300
La, Na San, thung (I12)** | Thanh ph8 Son La, Déng Mai 240-270
Iling song Da Son
(n3)* Nam B&c Yén, Bic Yén Chau 210-240
(114)** | Phu Yén, Bac Méc Chau 240-270
Il | Pha Din d&n Moc | 6.000-7.000 | (IlI1)*** | TAy Thudn Chau 270-300
Chau (112)** | Tay Mai Son, Nam Yén Chau 240-270
(13)*** | Nam Moc Chau 270-300
IV | Huyén S6ng M3 7.000-8.000 | (IV)* Huyén Séng M3 210-240
V | Huyén S6p Cop 5.500-7.000 | (V)** Huyén S6p Cop 240-270

3.2. Bdc diém khi hdu néng nghiép trong cdc
ving va tiéu viing

Theo quy luat phan héa céc chi sé KHNN, cac
vung KHNN tinh Son La dugc phéan chia theo thi
ty tir DOng sang Tay, cac tiéu vung cd xu hudng
phan chia tir Bac xuéng Nam. Dic diém KHNN
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trong cac vung va tiéu vung cu thé nhu sau:
Vung I: VUng nui cao nhiét déi thudc suon
phia Tay Hoang Lién Son véi do cao tir 1.000-
2.500m, c6 t6ng nhiét tir 4.500-7.000°C, tuong
rng v&i nhiét dé trung binh nam t&r 12-19°C,
nhiét d& thang lanh nhat tir 6-13°C, thing
néng nhat tlr 17-23°C, nhiét dé t6i thap tuyét




d&i trung binh ndm phé bién -3-3°C; thai ky co
kha ndng xay ra rét hai 3 ngay lién tuc khodng
tr 3 dén 7 thang tuy theo cdc mirc do cao, bat
dau tir thang 10 va két thuc vao khoang thang
4 n3m sau, thoi ky c6 nhiét dé dudi 20°C phd
bién 7-10 thang, bat dau tir thang 8 va két thuc
vao khoang thang 5 nam sau; tdng s6 gio lanh
dat tir 190-505 gid. Vung nay cd 1 tiéu ving (1)
thudc phia Dong Mudng La, Pdng Bac Bic Yén
va Tay Bac Phu Yén véi d6 dai mua sinh trudng
tir 270-300 ngay, téng lvgng muwa ndm khoang
1.600-1.800mm.

Vung Il: Vung nui cao vira va thap nhiét
ddi thudc khu vye cao nguyén Son La, Na San
va thung Iling sdng Da v&i dd cao phé bién tir
300-1.000m. C6 téng nhiét d6 ndm tir 7.000-
8.500°C twong duong vdi nhiét do trung binh tir
19-23°C, nhiét do thang lanh nhat tir 13-17°C,
thang ndng nhat tir 23-27°C, nhiét d6 tdi thap
tuyét déi trung binh nam tr 3-6°C; thoi ky ¢
kha nang xay ra rét hai 3 ngay lién tuc khoang tw
2 dén 3 thang, bat dau tir gitra thang 11 va két
thuc vao gilra thang 3 nam sau, thoi ky cé nhiét
d6 dwdi 20°C phd bién tir 3-6 thang, bat dau tur
thang 10 va két thic vao cudi thang 3 ndm sau;
téng s gid lanh dat tir 10-190 gi®. Vung nay
dugec chia thanh 4 tiéu vung:

Tiéu viung 111 thudc Quynh Nhai, phia Tay
Muong La va Dong Bac Thudn Chau, véi do dai
mua sinh trwdng 270-300 ngay va téng lugng
mua nam tir 1.600-1.800mm;

Tiéu ving 112 thuéc TP. Son La, TAy Nam
Mudng La va Dong Bac Mai Son, véi do dai mua
sinh trvdng 240-270 ngay va téng lvong mua
nam ti 1.400-1.600mm;

Tiéu ving 113 thudc Tay Bac Bac Yén va Bac
Yén Chau, v&i do dai mua sinh trwdng 210-240
ngay va téng lwvgng muwa ndm dudi 1.400mm;

Tiéu vung 114 chd yé&u thudc Phu Yén, Nam
B3c Yén, trung tdm huyén Yén Chau va Pong
M&c Chéu, vdi do dai mua sinh trudng 240-270
ngay va téng lwvgng muwa ndm 1.400-1.600mm.

Vung lll: Vung ndi cao nhiét déi chay dai
tir Pha Din dén Mdc Chau vdi d6 cao phd bién
tir 1.000-1.500m. C6 téng nhiét d6 tir 6.000-
7.000°C, tuong duong véi nhiét do trung binh
nam tir 16-19°C, nhiét dé thang lanh nhat tv
10-13°C, thang néng nhat 21-23°C, nhiét dd toi

thap tuyét déi trung binh ndm tir 1-3°C; thoi ky
c6 kha nang xay ra rét hai 3 ngay lién tuc khoang
tir 3 dén 5 thang, bat dau tur gitta thang 11 va
két thuc vao cudi thang 3 nam sau, thoi ky co
nhiét do dwdi 20°C phé bién tir 6-8 thang, bat
dau tlr thang 9 va két thic vao thang 4 ndm sau;
téng s6 gi® lanh dat tir 270-300 gid. Vung nay
duoec chia thanh 3 tiéu vung:

Tiéu ving 1111 thudc mot phan phia Bac Thuan
Chau, v&i d6 dai mua sinh trwdng 270-300 ngay
va téng lvgng muwa nam dudi 1.400mm;

Tiéu ving 1112 thuéc Nam Thuan Chéau, trung
tam huyén Mai Son, Tay Yén Chau, vdi do dai
mua sinh trwdng 240-270 ngay va téng luvong
mua nam tur 1.400-1.600mm;

Tiéu vung 1113 thudc mot phan phia Péng
Yén Chau va Tay Moc Chau, véi dé dai mua sinh
trwdng 270-300 ngay va téng lwvong muwa ndm
trén 1.600mm.

Vung IV: Vung nui cao vira va thap nhiét d&i
thudc khu vire doc phia Bac clia huyén Séng M3
vdi d6 cao ph6 bién tir 500-1.000m. Cé téng
nhiét d6 nam tlr 7.000-8.000°C tuong duong
v&i nhiét d6 trung binh nam tir 19-22°C, nhiét
do thing lanh nhat t&r 13-16°C, thang ndng
nhat tir 23-26°C, nhiét do t6i thap tuyét doi
trung binh ndm tir 3-5°C; thoi ky cé kha nang
xay ra rét hai 3 ngay lién tuc khoang tir 1,5 dén
3 thang, bat dau tir giita thang 11 va két thuc
vao cudi thang 2 ndm sau, thoi ky cé nhiét do
dudi 20°C phé bién tir 6-7 thing, bat dau tir
thang 10 va két thic vao cudi thdng 3 ndm sau;
téng s gid lanh dat tir 65-190 gid. Vung nay
chi c6 1 tiéu viing (IV) thudc Tay Bac Thuan
Chau, phia Tay Mai Son va Séng M3, v&i do dai
mua sinh trwdng 210-240 ngay va téng lugng
mua nam tir 1.200-1.400mm.

Vung V: Vung nui cao nhiét d&i thudc huyén
S8p Cop va doc phia Nam huyén Song M3 vai do
cao phé bién tir 1.000-1.700m. C6 téng nhiét do
nam tur 5.500-7.000°C, twong duong vdi nhiét
do6 trung binh nam tuwr 15-19°C, nhiét do thang
lanh nhat tir 9-13°C, thdng ndng nhat 19-23°C,
nhiét d6 ti thap tuyét déi trung binh ndm tur
-1-3°C; thoi ky cé kha nang xay ra rét hai 3 ngay
lien tuc khoang tir 3 d&n 6 thang, bat dau tir
cudi thang 10 va két thdc vao cudi thang 3 nam
sau, thoi ky c6 nhiét dé dudi 20°C phé bién tir
TAP CHi KHOA HOC BIEN D81 KHi HAU || 15

S6 14 - Thang 6/2020 ||




6-8 thang, bat dau tir thang 9 va két thuc vao
cudi thang 4 ndm sau; tong sd gid lanh dat tir
190-380 gid. Vung nay ciing chi cd 1 tiéu viing (V)
thudc mét phan phia Tdy S6ng Ma va huyén Sép
Cop, v&i d6 dai mua sinh trwdng 240-270 ngay
va téng lvgng muwa ndm tir 1.400-1.600mm.

4. Két ludn

T cac k&t qua nghién clru cé thé rut ra mot
sO két ludn sau:

C4c chi s6 téng nhiét ndm va do dai mua sinh
trudng da phan dnh kha day da cac diéu kién
nhiét, &m & vung nghién ciru. Téng nhiét nam
cé quan hé kha mat thiét vdi céc diéu kién nhiét
khdc nhu nhiét d6 thang lanh nhat, nhiét dé
thang ndng nhat, nhiét d6 t6i thap trung binh
nam, thoi ky cé kha nang xay ra rét hai, nhiét

dd duwdi 20°C, téng s6 gid lanh. D6 dai mua sinh
trwdng khong chi phan anh duoc thoi ky cé thé
gieo trong dua vao nudc trdi ma né con thé hién
duogc tdng lvgng mua ndm & cac khu vee duoc
xem xét.

V@i céc chi tiéu chinh dwoc chon bao gbm
téng nhiét ndm dat 7.000°C va cac cip do dai
mua sinh trudng cach nhau khoang 1 théng
(210 ngay, 240 ngay, 270 ngay va 300 ngay), da
chia l3nh thé 13nh thé Son La thanh 5 vung va 10
tiéu vung KHNN, dai dién cho cdc viing nui cao
nhiét d&i c6 thé phat trién céc cay trong 6n ddi
va vung nui cao vira va thap nhiét déi thuan loi
cho phat trién cac cdy trong nhiét ddi. Cac két
qua phan vung la rat hitu ich trong cdng tac quy
hoach va phat trién trong trot tinh Son La.
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AGRO-CLIMATIC ZONING FOR SON LA PROVINCE

Nguyen Huu Quyen™, Duong Van Kham®,
Nguyen The Hung®, Nguyen Trong Hieu®
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Abstract: Son La is a mountainous province with rather complex intertwined terrain types, leading to
major changes in agricultural climatic factors on a narrow scale, therefore, the division of regions and
sub-regions to reflect the distribution law of agricultural climatic conditions is very necessary. Based on the
criteria related to the total annual temperature and length of growing period Son La province is divided into
5 zones and 10 sub-agroclimatic zone. This will be an important scientific argument for the development of
the province.

Keywords: Agroclimatic zone, agroclimatic indicators.
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DAO PONG CUA CAC cuC TRI KHi HAU VA CAC HIEN TUONG
KHi HAU CU'C POAN TAI TINH QUANG TRI

Vii Van Thang!®, Tran Dinh Trong!®, Lé Van Tudn, Trwong Thi Thanh Thay®,
Nguyén Pirc Phwrong?, Vii Manh Cuorng®?
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu
@S& Tai nguyén va Méi trudng tinh Quéng Tri

Ngay nhén bai 27/4/2020; ngdy chuyén phdn bién 28/4/2020; ngdy chép nhén ddng 26/5/2020

Tém tat: Bai bdo trinh bay két qud tinh todn dao déng khi hdu cla cdc yéu té khi hdu cuec tri va cdc hién
twong khi hdu curc doan qua tirng thép ky. Ngudn sé liéu duoc tinh todn bao gdm s6 liéu quan trdc nhiét do,
Iwong mura ngay va thdng tai 3 tram khu viee Quéng Tri trong giai doan tir ndm 1961 dén ndm 2018. Két qud
nghién ctru chi ra rdng, nhiét dé cao nhét va thép nhét tuyét déi bién déng manh trong cdc ném gén déy tir
ndm 2011-2018. Mirc d6 dao déng lwgng mura cuec tri trong cdc mia cd sw bién ddng twong déi ré rét. Han
hdn c6 xu thé gidm, tuy nhién xody thudn nhiét ddi lai cé xu thé gia tdng trén khu vuec.

Tir khéa: Dao déng khi hdu, cuec tri, cwe doan khi hdu, tinh Quéng Tri.

1. Mé dau

Trong nhitng ndm gan day, nhu cau hiéu biét
vé khi hau cling nhu viéc st dung cac thong tin
khi hau phuc vu cho cudc séng ngay cang ting
cao. Thong tin khi hau giit vai trd quan trong
trong viéc hd tro ra quyét dinh, xay dung quy
hoach phét trién & tirng dia phuong, dic biét
trong viéc tiép can va hoach dinh cdc co hdi phat
trién, quan ly rdi ro cling nhv ng phé véi bién
ddi khi hau (BDKH).

Quang Tri la tinh ven bién mién Trung, dugc
danh gid 1a mot trong nhitng tinh chiu anh
hudng 1&n bdi BDKH va nudc bién dang. Trong
thoi gian 10 nam (2008-2017), da c6 16 con bao
gay thiét hai ndng va 33 con bdo anh hudng dén
Quang Tri, 50 dot I, 51 dot 16c, mua d3, sét,...
lam chét 53 ngudi, bi thuong 250 ngudi, thiét
hai hon 8.400 ty déng [1].

Viéc danh giad dwoc mirc dé va tinh chat dao
dong cla cac yéu t6 va hién tuong khi hau, dic
biét la nhiét d6 va lwvgng mua, thién tai va cac
hién twong khi hdu cuc doan sé& cung cap co s&
khoa hoc cho Quang Tri trong khai thac, s&t dung

Lién hé tdc gia: Lé Vidn Tudn
Email: tuanlvhp@gmail.com

TAP CHi KHOA HOC BIEN DOI KHi HAU
S& 14 - Thang 6/2020

18
—

hop ly tai nguyén khi hau phuc vu phat trién
kinh té - x3 hdi cla tinh.
2. Phuwong phap va sé liéu
2.1. Phwong phdp
Dé dénh gid mlrc d6 dao ddng cla céc yéu
td, cuc tri khi hau va cac hién tuwong khi hau cuc
doan, cac dac trung théng ké da duoc tinh toan:
* Po léch tiéu chudn (PLC):
Do léch tiéu chudn con goi 1a do léch quan
phuong 13 cdn bac hai cia md men trung tdm
bac hai ctia chubi, ky hiéu la s [2,3].

Trong dé:
- X, : Thanh phén thi t cla tong thé.
- x : Gid trj trung binh cua téng thé.
* Bién sudt
Bién suat 13 ty so gilra do |éch tiéu chuan va
trung binh sé hoc [2,3].
s

Cs==

* s
Hodc tinh béng %: Cs(%)==100%
* Chi s6 khé han K [4] X

- Puoc st dung dé phan tich han han & tinh




Quang Tri.

k£

R

E va R twong (ng 1a lvgng bdc hoi Piche thang
va lugng mua thang.

Han xay ra khi chis6 K > 2.
2.2. 56 liéu

S8 liéu sir dung |a s6 liéu ngay va thang cta cac
yéu t&: Nhiét do trung binh, nhiét do cao nhat,
nhiét d6 thap nhat, lwvgng mua, bdc hoi, gid tai 3
tram khi twong dai dién tinh Quang Tri 13 Cén Cé,
Dong Ha, Khe Sanh trong th&i ky 1961-2018 [5].

Bén canh d¢, s6 liéu bdo va 4p thap nhiét
ddi (ATND) str dung trong bédo cdo dugc ké thira
tlr Dy an “Cap nhat, ban hanh phdn ving bdo,
trong dé cé phdn ving gié cho cdc viing & sdu
trong dét lién khi bdo manh, siéu bdo dé bé”
nam 2016 cda Vién Khoa hoc Khi twgng Thiy

vdn va Bién d6i khi hau [6] va tir “DPdc diém
khi twong thay vdn” cta Trung tdam du bdo Khi
tuwong Thay van qudc gia [7].

3. Két qua va thao luan

3.1. Mire dé dao déng cta cdc yéu té khi héu
cuc tri

* Nhiét d6 cao nhét tuyét déi (TXx)

Mirc d6 dao dong cua TXx khoi gid tri trung
binh 1&n nhat trong mua déng, nho nhat trong
muUa hé véi gid tri PLC va bién sudt [an lugt la:
1,2-3,8 va 4,5-11,7%; 0,8-1,0°C va 2,4-3,9%. Mirc
d6 dao dong lon thuong tap trung vao thang 2
V@i gid tri BLC I&n trén 2°C va bién suat trén 7%.
DLC va bién suat cta TXx ndm lan luot 13 0,8-1,2°C
va 2,2-3,3%. Murc d6 dao dong cd xu thé giam tir
Tay sang Dong, I&n nhat & vung nui phia Tay va
nho nhat & huyén ddo (Bang 1).

Bdng 1. D6 léch tiéu chudn S (°C), bién sudt Cs (%) cda TXx, Tm thdng va ndm
thoi ky 1973-2018 tai cdc tram khi trgng tinh Qudang Tri

Tram | C¥e | Dactrumg |, 5 1 3 | 4 | 5 | 6 | 7| 8| o | 10|11 12|nNsm
tri [thang
S (°C) 1,5 2,4 2,6 1,9 1,5 1,0 0,8 1,0 1,3 0,9 1,1 1,2 0,8
TXX
5 Cs (%) 5,8 9,0 8,9 5,9 4,2 2,7 2,4 2,8 3,7 2,9 3,7 4,5 2,2
on
cé S (°C) 1,6 1,2 2,0 1,4 1,4 0,9 0,8 0,6 0,9 1,0 1,7 1,6 1,5
Tm
Cs (%) 10,3 | 7,7 | 116 | 6,9 6,2 3,6 3,3 2,6 3,7 4,8 8,7 9,6 10,2
S (°C) 2,9 3,8 3,0 1,4 1,6 1,3 1,0 1,0 1,4 1,5 2,1 1,8 1,1
TXx
N Cs (%) 10,0 | 11,7 | 8,2 3,5 4,1 3,4 2,6 2,8 4,0 4,4 7,0 6,3 2,7
bong
Ha 5 (°C) 1617122 18|15 |10[07 |06 10|15 17| 16| 14
Tm
Cs (%) 12,0 | 12,2 | 14,4 | 9,7 7,1 4,3 3,1 2,3 4,5 7,7 10,4 | 11,2 11,3
S (°C) 1,9 2,3 1,2 1,3 1,5 1,3 1,2 1,0 1,0 1,7 2,3 2,2 1,2
TXx
Khe Cs (%) 6,5 7,1 3,3 3,7 4,1 3,9 3,7 3,0 3,2 5,4 7,6 8,0 3,3
Sanh S (°C) 1,5 1,7 2,2 1,7 1,3 0,8 0,6 0,5 1,2 1,8 1,6 1,6 1,3
Tm
Cs (%) 12,3 | 13,5 | 16,0 | 10,1 6,8 3,6 3,1 2,5 5,9 99 | 10,7 | 12,4 | 12,3

TXx khd déng déu gitta cac thap ky nhung
ky luc TXx roi vao hai thap ky dau & vung dong
bang ven bién va hai dao, roi vao thap ky gan
day & khu vuc vung ndi phia Tay (Hinh 1).

Nhin chung, TXx bién déng nhiéu nhat trong
thap ky dau (1973-1980) va thap ky gan day
(2011-2018) tai huyén dao, vung nui phia Tay;
trong hai thap ky dau (1973-1980, 1991-2000) &

vlng dong bang.

* Nhiét d6 thdp nhét tuyét déi (Tm)

DLC va bién suat cla Tm trong cdc mua [an
lwot 13 mua xuan: 1,3-2,2°C va 6,2-16%; mua he:
0,5-1,0°C va 2,3-4,3%; mua thu: 0,9-1,8°C va 3,7-
10,7%; mua dong: 1,2-1,7°Cva 7,7-13,5%. Nhu vay,
murc d6 dao déng cliia Tm trong mua dong, mua
xuan I&n hon so véi mua hé, mua thu. V& quy md
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nam, mirc d6 tan man cda Tm ndm co xu thé ting Chénh léch trung binh céc thap ky so vdi

tlr trong dat lién ra bién vdi gid tri DLC tir 1,3-1,5°C, trung binh th&i ky chuin 1981-2010 cia Tm
I&n nhat & huyén dao Con CO. Tuy nhién, mirc bién cho thay: Tm bién déng nhiéu nhat trong thap
d6i co xu thé gidm tir dat lién ra bién vdi gia tri bién ky dau (1973-1980) va thap ky gan day (2011-
suat tir 10,2-12,3%, I&n nhat & vung nui (Bang 1). 2018) (Hinh 2).
L3 C'Gn Ci
g g
: S 4
3 i
L= 6 .4 .
o — | B3 19R0 ~1981-1990 —— |GT73-1980 - 19E1-1990
a3 e 19912000 ——2001-2010 i —a— 1991-2000 e 20012010
——2011-201% —— 20112018
Thang Thang

Hinh 1. Chéch léch trung binh cdc thép ky

£ so vdi trung binh thoi ky chudn
E 1981-2010 cua nhiét d6 cao nhat
g tuyét déi (°C)
3.
“ o ——1973-1980 1981-1994
s == [991-2000 —e—1001-2010
<14 —a201 12018
Thing
2e Khe Sanh
2
B
i
g g
L5
£ £y
- %
- 2 a1
Bl -
] [ |
= =
1= LV B ]
1 971580 15811990 K] —— 9731980 1951-1590
asd ——19912000 ——2000-2010 Ak == 15912000 ——2001-2010
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Thing Thing

2 Hinh 2. Chéch léch trung binh cdc thdp ky
E 50 vdi trung binh thoi ky chudn 1981-2010
.g cua nhiét dé thép nhét tuyét déi (°C)
V] —— 15731980 1811950

—— 19912000 ——2001-2010
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* Lwrong mwa 1 ngay I6n nhdt (Rx1day)

DLC va bién suat cla Rx1day nam lan luot la:
76-132,2mm va 36,4-53,4%. Mirc dO phan tan
cUa Rxlday ndm & huyén ddo Con Co lén hon
trén dat lién (Bang 2).

* Lwrong muwa 5 ngay I6n nhdt (Rx5day)

DLC va bién sudt clda Rx5day nam 13
156-207,3mm va 38,3-51,2%. Mirc d6 dao dong
manh nht & huyén ddo Cén Cé va nho hon trén
{4t lign (Bang 2).

Bdng 2. Bé léch tiéu chudn S (mm), bién sudt Cs (%) cua Rx1day, Rx5day ndm thoi ky 1973-2018
tai cdc tram khi twong tinh Qudng Tri

Cuc tri Coén Co Pong Ha Khe Sanh
Rx1day Rx5day Rx1day Rx5day Rx1day Rx5day

S (mm) 132,2 207,3 87 173,4 76 156

Cs (%) 53,4 51,2 36,4 38,3 40 42,9

*T6c d6 gi6 I6n nhét (Vx)

DLC va bién suat cla téc do gid Ién nhat cac
thang tur 1,6-6,8m/s va 17,4-50,1m/s. Mirc d6
dao déng I&n nhat tir cudi mua hé dén gitra mua
thu (S=4-7m/s; Cs=32-50%); nho nhat trong
mua déng & cac khu vue suwon Déng Truedng Son
(S=2-3m/s; Cs=119-22%) va ti gitta mua dong
dén gitta mua xudn & vung nui (5=2-2,5% va
17-23%). Mc do phan tan cla Vx nam co xu

thé tang tir Ty sang Dong, 1&n nhat & huyén
ddo, sau dé dé&n viing dong bang va thap nhat &
vlung nui vai gid tri DLC va bién suat clia Vx ndm
[an luot tai cac tram dai dién cho ba khu vuec la:
~7m/s, 33%; ~5m/s, 29%; va 4m/s, 29% (Bang
3). Vx cling thé hién sy bién dong qua tirng thap
ky, cac gia tri ky luc xay ra trong thap ky gan day
& huyén dao va trong thap ky 1981-1990 & phan
dat lién (Hinh 3).
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Tée di gid (m's)
w B & BB
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Hinh 3. T6c d6 gid Ion nhét (m/s) cdc thép ky va thdi ky 1973-2018

Bdng 3. D6 léch tiéu chudén S (m/s), bién sudt Cs (%) cua Vx thdng va ndm thdi ky 1973-2018
tai cdc tram khi twong tinh Qudng Tri

Tram | Dictrwng/Thang | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | Nam
Con S (m/s) 2 2 3 3 3 3 3 5 7 5 3 3
o Cs (%) 20 | 22 | 27 | 25 | 30 [ 29| 31| 41 |50 | 35 |24 | 21| 33
Déng S (m/s) 2 2 2 3 4 4 | 3 4 4 5 3 2 5
Ha Cs (%) 19 | 21 | 24 | 31 | 32 |29 |23 |32 (35|47 | 32|21 | 29
Khe S (m/s) 2 2 2 3 3 3| 2 4 4 5 3 3 4
Sanh Cs (%) 23 | 21 | 17 | 30 | 29 |24 | 22 | 32 | 44 | 43 | 26 | 26 | 29
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3.2. Miire dé dao déng cua cdc hién twong khi
hdu cuc doan

* Muwa Ién

Mrc dd dao ddng clia nR50 (s& ngay mua
[&n hon 50mm) xung quanh gia tri trung binh
trong cac thang twong d6i bé véi gid tri DLC tir
0,1 dén 2,2 ngay va cé sy khac nhau gitra khu
vyc suon BDong va Tay day Trwong Son. O cac
khu vuc thudc swon Dong Trwong Son, DLC tuw
0,9 dén 2 ngay trong cac thang mua mua (thang
8 dén thang 12); tir 0,1 dén 0,8 ngay trong cac
thang mua kho. & viing nui phia Tay, DLC tir
0,7 dén 2,2 ngay trong cdc thang mua mua
(thdng 5 dén thang 11); tir 0,1 dén 0,5 ngay
trong cac thang mua kho (Bang 4).

Mtrc bién d6i so vdi gia tri trung binh trong

cacthang mua kho Ién hon so véi cac thang mua
mua vdi gid tri bién suat tir 43,8% dén 663,3%
& cac khu vuc thudc swon Dong Trudng Son va
tlr 86,2 dén 655,7% & vung nui phia Tay. Mirc
bi€n ddi I&n nhat vao cac thang 1, 2, 3 (Cs tur
143,1 dén 663,3%), nho nhat vao thang 10 (Cs tw
43,8 dén 62%) & céc khu vuc thudc suwdn Déng
day Trudng Son. Mirc bién déi 1én nhat vao
cdc thang 12, 2 (Cs tlr 648,1 dén 655,7%), nhd
nhat vao thang 10 (Cs=90%). Nhu vy trén toan
tinh murc bién d6i cha nR50 so vdi gia tri trung
binh nhé nhat vao thang 10 vdi gid tri bién suat
tlr 43,8 dén 90%. Mirc d6 phan tan cda nR50
nam twong doi bé va khd dong déu gilra cic
khu viue véi gia tri DLC va bién suat [an luot [a:
3,5-3,6 ngay va 29,5 dén 37,8% (Bang 4).

Bdng 4. D6 léch tiéu chudén S (ngdy), bién sudt Cs (%) cta sé ngdy cé R > 50mm thdng va ndm
thoi ky 1973-2018 tai cdc tram khi twong tinh Quéng Tri

Pac
trung/ 1 2 3 4 5
thang

Tram

6 7 8 9 10 11 12 | Nam

con [S(ngay)| 06| 02| 03| 05| 06

0,8 0,5 09| 20| 1,9 1,5 1,01 3,5

Co | cs(%) |143,1| 4583 279,3|197,2 | 176,3

164,1|197,2

110,3|88,1|62,0| 86,7 |112,0| 32,3

péng |S(ngay)| 02| 01| 02| 05| 07

0,7 0,7 1,0 1,8| 1,8 1,8 1,0 3,5

Ha | cs(%) | 463,7 | 663,3|463,7| 141,4 | 161,7 | 187,5|233,0| 119,6 | 86,5 | 43,8 | 74,9|123,9| 29,5
Khe |S (ngay) -l 02| 03| o5| o7 10| 10| 14| 18| 22| 10| 01| 36
Sanh | cs (%) -1 648,1|360,6 | 158,4 | 164,9 | 120,6 | 86,2 | 106,4 | 95,4 | 90,0 | 112,0| 655,7 | 37,8

* Ndng ndng va ndng néng gay gat

Mic d6 dao dong clia s6 ngay nang ndéng
trong cac thang xung quanh gia tri trung binh
khdng qué 1&én v&i BLC tir duwdi 1 ngay dén 6 ngay.
Gia tri DLC I&n nhat vao thang 6 & huyén dao Con
Cé (PLC=4,9 ngay), thang 5 dén thang 8 & vung
dong bang (PLC tir 6,1 dé&n 6,4 ngay) va thang
4 & vung nui phia Tay (BPLC=4 ngay). Gia tri bién
suat cac thang tir 43,1 dén 663,3%, mirc bién dGi
|&n nhat vao thang 9 & huyén Con Cé (217,4%),
thang 1 & vung ddng bang (Cs=663,3%) va thang
7 & vung nui phia Tay (Cs=455,7%). DLC va bién
suat cla s6 ngay nang néng ndm lan luwot 13
9,1-18,3 ngay va 26,2 dén 81,5%. Mrc do tan
man tuong déi I6n & vung dong bang ciing la noi
tap trung chl yéu ndng néng, sau dé dén huyén
dao va nhd nhat & vung nui. Tuy nhién, mirc bién
d&i c6 xu thé nguoc lai, I&n nhat & vung nui va
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nhoé nhat & vung dong bang (Bang 5).

S6 ngay nang néng ciing bién dong qua tirng
thap ky, tdp trung nhiéu nhat trong thap ky
1981-1990 & huyén dao Con Cé va trong thap ky
gan day 2011-2018 trén lanh thd dat lién; it nhat
trong thap ky 1973-1980 & cac khu vuc swon
Dong Trwdng Son va trong thap ky 2001-2010 &
vung nui (Hinh 4).

Mirc d6 dao déng chia Su37 trong cac thang
xung quanh gia tri trung binh cling khéng 1&n vai
DLC tr 0,1 dén 6,4 ngay. DLC I&n nhat tir thang 5
dén thang 7 & huyén dao va dong bang (DLC tir
0,7 dén 6,4 ngay), vao thang 4 & vung nui phia
Tay (PLC=1,7 ngay). Gid tri bién suat cic thiang
tlr 55,5 dén 663,3%, muirc bién d6i l&n nhat vao
thang 9 & huyén Cén Cd (Cs=663,3%), thang 2 &
vung ddng bang (Cs=340,6%) va thang 6 & vung
nui phia Tay (Cs=525%) (Bang 5).




DLC va bién sudt cha Su37 ndm lan luot man xung quanh gid tri trung binh & vung

13 2,1-17,2 ngay va 61,3 dén 199,8%. Mirc dd dong bang I&n hon & huyén dao va vung nui
phan tan twong d6i déng déu & huyén dao nhuwng mic bién d6i nhé hon véi gid tri DLC
va vlung nui vdi gid tri DLC, bién suat lan luot va bién suat tai tram dai dién 13: 17,2 ngay va
la: 2,1-2,6 ngay va 192,7-199,8%. Mrc d6 tan 61,3% (Bang 5).
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Hinh 4. $6 ngay ndng néng trung binh cdc thap ky va thoi ky 1973-2018

Bdng 5. B¢ léch tiéu chudn S (ngay), bién sudt Cs (%) cuia s6 ngdy ndng ndng, ndng ndng gay gdt
thdng va ndm thoi ky 1973-2018 tai cdc tram khi twong tinh Quang Tri

Cuc Bac
Tram t;'i trung 1 2 3 4 5 6 7 8 9 10| 11 |12 | Nam
* | /thang
S\ - - -1 o5| 27| 49| 39| 38 13| - -1 -] 11,8
Su35 | (ngay)
con Cs (%) - - -1369,7|141,5| 958| 759| 92,1|217,4| - -1 -] 695
cd S
. - - - -l 10| 07| 07| 05 01| - B - 2,1
su37 | (ngay)
Cs (%) - - - -1275,6|284,4|298,3 | 249,4 | 663,3| - -1 -1 1998
S\ 01| 13| 27| 32| 64| 62| 61| 61| 41| -| 02| -| 183
Su35 | (ngay)
pong Cs (%) |663,3|169,0| 74,3| 43,1| 485| 40,8| 39,4| 61,4| 108,4| ~-|469,0| -| 26,2
Ha
S\ - - - -1275,6|284,4|298,3 | 249,4| 663,3| - -1 -1 1998
su37 | (ngay)
Cs (%) -1 04| 23| 27| 60| 64| 44| 31 15| - -1 -] 17,2
S\ -l o5| 30| 40| 34| 26| 1,0 - - - -l - 9,1
su35 | (ngay)
Khe Cs (%) -1326,6|120,6| 78,6|142,6|332,7| 455,7 - - - -l -| 815
Sanh S
. - -l 03| 17| 08| 06 - - - - Y - 2,6
su37 | (ngay)
Cs (%) - -1472,6 | 202,7 | 249,1 | 525,0 - - - - -1 -1 192,7
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* Han han

Cac dac trwng han cla tinh Quang Tri duoc
thé hién tai ba tram dai dién 13 Con Co, Déng
Ha, Khe Sanh. Mrc d6 dao dong cla s6 thang
han nam xung quanh gia tri trung binh twong
ddi bé va khéng co sy khéc biét nhiéu gilra cac
khu vuc vdi DLC va bién sult [an lvot: 1,3-1,6
ngay, 43-47,5%. S6 thang han cling bién dong
qua céac thap ky va cé xu thé& giam rd rét trong
hai thap ky gan day; tip trung nhiéu nhat trong
hai thap ky 1991-2000, 2001-2010 & huyén dao
Cdn C, trong thap ky 1981-1990 va 1991-2000
& vung dong bang, trong thap ky 1973-1980 va
2001-2010 & vung nui phia Tay. S6 thang han
cling dao déng qua cdc ndm, ndm cd s6 thang
han |&n nhat |a 7 thang va ¢ ndm khéng ¢é han
(huyén dao Cobn Co) hodc chi cd 1 thang han.

* Bdo va dp thép nhiét ddi

DLC va bién suat cla cac thang cé bdo va ap
thap nhiét d&i anh hudng dén tinh Quang Tri lan
lwot la 0,1-0,6 con; 142,2-755,0%. Gia tri BLC
I&n nhat vao thang 9 (0,6 con) ciing |a thang
c6 nhiéu XTND anh hudng nhat; nhd nhat vao
thang 6 (0,1 con) cling la thang cd it XTND anh
hwéng nhat. Tuy nhién, mirc bién d6i cé xu thé
nguoc lai, I&n nhat vao thang 6 va nhoé nhat vao
thang 9 (Bang 6).

Vé quy md ndm, mirc d6 dao déng cla sé
con XTND anh hudng dén tinh Quang tri khong
qud 1&n véi gid tri DLC va bién suat 1an lvot 13
1,0 con va 99% (Bang 6).

S8 lwong cidc con XTND ciing dao dong
qua tlirng thap ky rat ré rét, tdp trung nhiéu
nhat trong thdp ky 2011-2018 v&i 1,9 con/
nam; it nhat trong thap hai thap ky 1991-2000,
2001-2010 véi 0,6-0,7 con/nam (Hinh 5).

Bdng 6. D6 léch tiéu chudn S (con), bién sudt Cs (%) cia XTND thdng va ndm thoi ky 1973-2018
4nh huéng dén tinh Quang Tri

Pic truwng/ 1 (2 (3|4]|5 6 7 8 9 10 11 12 | Nam
thang
S (con) o R 0,1 0,4 0,3 0,6 0,6 04| - 1,1
Cs (%) - - - - - | 755,0| 344,8| 269,9| 142,2| 173,7| 3448 | - 101,1
2.5 - 3

0.6 0.7

1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2011-2018

Thip ky

Hinh 5. S6 con XTND dnh hudng Qudng Trj trung binh cdc thép ky
trong thoi ky 1961-2018

4. K&t luan

T&r dén qud tinh todn, phan tich dao déng
clia cac cuc tri va cuc doan khi hau trén khu vue
tinh Quang Tri cé thé thay: Mrc d6 dao déng cla
TXx khoi gia tri trung binh I&n nhat trong mua
ddng, nhd nhat trong mua heé véi gia tri DLC va
bién suat 1,2-3,8, 4,5-11,7%; 0,8-1,0°C, 2,4-3,9%.
Mrc d6 bién ddng |&n nhat trong thang 2 gid tri
DLC I&n trén 2°C va bién suat trén 7%. Mat khac
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murc d6 dao dong clia Tm trong mua déng, mua
xuan ldn hon so véi mua he, mua thu. TXx va Tm
bién ddng nhidu nhat trong thap ky dau (1973-
1980) va thap ky gan day (2011-2018) tai huyén
dao, vung nui phia Tay cla tinh. D&i v&i Rx1day
va Rx5day PLC va bién suat nam lan lvot la:
76-132,2mm, 36,4-53,4%; 156-207,3mm va
38,3-51,2%. Mirc d6 dao ddng manh nhat &
huyén d3o Cén Cd va nhé hon trén dat lién.




DG vdi céc hién twong cuc doan s ngay thang han cling bién ddng qua cac thap ky va

nang néng, nang néng gay gat, mua lén tap c6 xu thé gidm rd rét trong hai thap ky gan day.
trung nhiéu nhat trong thap ky 1981-1990 & Nguoec lai s6 lwgng cdc con XTND ciling dao déng
huyén ddo Con Co va trong thap ky gan day qua tirng thap ky rat rd rét, tdp trung nhiéu nhat
2011-2018 trén |3nh thd dat lién. Mat khac sb trong thap ky 2011-2018 véi 1,9 con/nam.

L&ri xdc nhén: Bai bdo duoc chiét xudt tir két qud thuc hién Hop dbng dich vu tw vin: Hop ddng s6 02/

HB, Géi thdu “Thurc hién nhiém vu ddnh gid khi hdu” thudc nhiém vu “Pdnh gid khi hGu tinh Quéng Tri”, gitra
Chi cuc Bién, Héi ddo va Khi tuong thay vdn tinh Quéng Tri va Trung tdm Nghién ctru Khi twong - Khi hdu.
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FLUCTUATIONS OF EXTREME CLIMATE ELEMENTS AND EXTREME
CLIMATE EVENTS IN QUANG TRI PROVINCE
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Abstract: The paper presents the results of calculating climatic fluctuations of extreme climate
factors and extreme climate events over each decade. The data used is historical data of daily and monthly
temperature and rainfall at 3 stations in Quang Tri from 1961 to 2018. The research results show that the
absolute maximum and minimum temperatures have fluctuated sharply in recent years from 2011-2018.
The magnitude of fluctuation of extreme rainfall in the seasons has relatively clear fluctuations. Droughts
have tended to decrease in recent decades, but tropical cyclones have increased in the region.

Keywords: Extreme climate elements, extreme climate events, fluctuations.
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PAC PIEM HOAT BONG CUA XOAY THUAN NHIET DOl O TAY BAC
THAI BINH DUONG, BIEN PONG VA O BO VAO VIET NAM NAM 2019

Vii Van Thang, Trwong Ba Kién, L3 Thi Tuyét,
Lé Van Tuén, Tran Trung Nghia
Vién Khoa hoc Khi tugng Thdy vdn va Bién déi khi hdu

Ngay nhén bai 8/4/2020; ngdy chuyén phdn bién 9/4/2020; ngdy chép nhdn ddng 29/4/2020

Tém tat: Bai bdo cung cdp théng tin vé tinh hinh hoat déng cta bdo va dp thdp nhiét ddi (XTND) trén
khu vure Téy Bdc Thdi Binh Dwong, Bién Déng va dé bo vao Viét Nam trong ném 2019. Ngodi ra, ddc diém vé
quy dao, cuwdng d6 va hé qué gié manh, muwa Ién do cdc con bdo d6 bé vao Viét Nam ndm 2019 géy ra ciing
duoc ddnh gid va phén tich. Két qué cho thdy, trong ndm 2019, cé 12 XTND hoat déng trén Bién Déng it hon
so vdi trung binh nhiéu ndm (TBNN) trong dé c6 6 con bdo va ATND dé bé vao Viét Nam, nhiéu hon TBNN.
Cép gié manh nhdt quan trdc duoc trong cdc con bdo dé bé vao cdc viing déu thdp hon so vdi két qué phdn
viing bdo céng bé nédm 2016, téng lwrong mua do béo gdy ra thi Ién hon.

Tir khéa: Xody thuén nhiét ddi, béo dé bé, mua lon.

1. M@ dau

B30, 4p thap nhiét d&ila mét trong nhitng loai
hinh thién tai gdy thiét hai nang né cho nudc ta.
Do d3c thu vé dia ly, d3c diém kinh té - xa hdi,
nhirng thiét hai khi b3o va ap thap nhiét déi dé
bd hodc anh hwédng téi nwdc ta rat ning né. Ap
thap nhiét d&i (ATND) |& mot xody thudn nhiét
ddi (XTND) cd strc gid manh nhéat tir cap 6 dén
cip 7 va co thé cé gi6 giat. Bdo la modt XTND co
strc gid manh nhat tir cip 8 trd 1&n va co thé cd
gi6 giat. B3o tir cap 10 dén cap 11 dwoc goi la b3o
manh; tr cdp 12 dén cap 15 duoc goi la bdo rat
manh, tir cap 16 trd 1én goi |2 siéu b3o [3].

Vé khai niém mua b3o, néu quy dinh mua b3o
bao gdbm nhirng thang cé s6 b3o trung binh dat
tlr 8% s6 bdo trung binh ndm tré 1én, thi mua
b3o & Viét Nam 13 tir thang 6 dén thang 11 [1].
T thang 5 dén thang 12 co thé coi la mua b3o
& Bién Dong [2]. Theo Co quan Khi twong Nhat
Ban (JMA), mua bdo & Tay Bic Thai Binh Duong
duoc quy dinh tlr thang 1 dén thang 12 [5, 6].

Trong bai bdo nay cé sir dung sd liéu cua
Nhat Ban, “mua b3o” s& dwoc coi la “ndm b3o”,

Lién hé tdc giG: Vi Vidn Thdng
Email: vwthang26@gmail.com
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nghia 1a “mua b3o ndm 2019” s& dwoc hiéu la
“ndm b3o 2019”. S8 luvgng bdo hoat déng trong
nam duwoc tinh la s& lwgng bdo hinh thanh va
hoat dong trong nam.

NGi dung bai bao trinh bay vé dic diém hoat
doéng cta XTND & Tay Bac Thai Binh Duwong
(TBTBD), Bién Pong va dé bo vao Viét Nam nam
2019 nham cung cap thoéng tin va nhitng phan
tich, danh gia vé dién bién gié manh, mua 1én
trong nhi*rng con b3o d6 bd vao Viét Nam ndm
2019, déng thoi cé nhirng so sdnh vé gié bdo va
mua b3o v&i “Két qud phdn viing béo 2016” cla
BO Tai nguyén va Moi trwong [4].

2. S6 liéu va phuong phéap

S8 liéu théng ké bdo ndm 2019 cha Co quan
Khi twong Nhat Ban, sd liéu quan trac bdo, ap
thap nhiét d&i (mua, téc d6 gid, khi dp thap nhat
tai tdm,...) ndm 2019 cla Trung tdm Du bdo Khi
twong Thay van Quéc gia, Téng cuc Khi tugng
Thdy van duwoc st dung phuc vu nghién ctu,
phan tich, danh gia trong bai bao nay.

Phuong phéap théng ké két hop d6 hoa, phan
tich, dénh gia duwoc sir dung nham néu bat duoc
ddc diém hoat dong clia XTND & Tay Bac Thai Binh
Duong (TBTBD), Bién Déng va d6 bd vao Viét Nam
nam 2019. Pon vij do van tdc gié dugc st dung la




kts (khi b3o hoat ddng & khu vic TBTBD va Bién
DPong) va m/s (khi bdo d6 bd Viét Nam va cé s6
liéu quan trac cla Viét Nam), (1kts=0,514m/s).
3. Két qua danh gia
3.1. Bdo hoat déng & Tay Bdc Thdi Binh Duong
Theo s6 liéu clia Co quan Khi twgng Nhat Ban
[5, 6], nam 2019 c6 29 con b3o (XTND dat cap
bdo) hoat dong trén khu vuc TBTBD (Hinh 1a),
nhiéu hon so vdi trung binh thoi ky 1971-2000
(TBNN) (26,7 con). Mua bao bat dau tir thang 1
va két thic vao thang 12, twong dwong vdi trung
binh nhiéu ndm (TBNN) (Hinh 1b). B3o hoat
déng chu yéu tlr thang 7 dén thang 11 véi trung
binh 5 con/thdng. Mua bao két thic vdi con bdo
PHANFONE. Trong téng s8 29 con, cd 17 con b3o
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Hinh 1a. Pudng di cia cdc XTND dat cdp bdo
trén khu vuc TBTBD ndm 2019

rat manh (chiém 58,6%), nhiéu hon TBNN va 3
con bdo manh (chiém 10,3%), it hon TBNN (TBNN
c6 14,9 con b3o rat manh va 5,8 con b3o manh).

B3o hinhthanh ch( yéu & khu virc tir 5-25°N va
hoat ddng chl yéu trong viing 10°N-40°N; 110°E-
160°E vé&i hai dang quy dao chinh la: Di chuyén
theo hudng Tay dén Tay Bac; va di chuyén theo
hudng Dong Bic. Bio tap trung hau hét trong 5
thang (7, 8,9, 10, 11) v&i 86% s6 lwgng (Hinh 1b).
Cuc tri vé cudng dé b3o (Vmax) ndm 2019 nhin
chung I&n hon so vdi cwdng do TBNN. Con bdo
c6 cudong dd manh nhat trong nam 2019 13 con
b3ao HALONG hoat déng vao thang cudi thang 11,
khoéng di chuyén vao Bién Déng, vdi téc do gié
cuc dai 1a 115kts, I&n hon so véi téc d6 gidé cuc
dai TBNN (TBNN la 100kts).

T
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Hinh 1b. Biéu db phén bé béo theo thdng &
TBTBD thoi ky 1971-2000 va ndm 2019

(Ngubn: Co quan Khi twong Nhét Ban va TT Dy bdo KTTV QG)

3.2. Bdo va ATND hoat déng trén khu vuc Bién
Péng

N3am 2019 c6 12 XTND (8 con bdo va 4 ATND)
hoat ddng trén Bién Dong, it hon TBNN (TBNN I3
12,5 con) trong dé c6 mét ATND duoc Co quan
Khi twvong Nhat Ban dat tén 13 KAJIKI, & Viét
Nam |a ATND th& 5 trén Bién Ddng. Mua bio
nam 2019 trén Bién Dong bat dau ngay tir thang
01, va két thic vao thang 12. Trong s6 8 con bado
c6 4 con hinh thanh ngay trén Bién Bong, chiém
50% s& lwgng bdo, 50% con lai cd ngudn géc tir
TBTBD (Hinh 2a).

Hudng di chuyén cta b3o ndm 2019 trén khu
vuc Bién Dong chd yéu la hudng Tay, hoat dong
chli yéu & khu vuc gitra va Bac Bién Dong (Hinh 2a).

Vé phan bo theo thoi gian, mua b3o ndm 2019

trén khu vyc Bién Dong kéo dai tir thang 1 dén
thang 12, tuy nhién lai gidn doan trong cac thang
tlr 2-6, khong cé XTND nao hoat dong trong cac
thang nay. S& lvong XTND trén Bién Dong ndm
2019 tap trung nhiéu nhat trong cidc thang 7va 8
(chiém 50% s6 luvgng ca ndm, mdi thang déu cd
3 con). S6 lwgng XTND trong cac thang nay cling
nhiéu hon TBNN 1 con (Hinh 2b). Con b3o dau
tién cdia ndm la PABUK xuét hién vao ngay 01/01
cé thé coi 1a con bdo mudn clda ndm 2018. Con
b3o cudi cung cda ndm, bdo sd 8 (PHANFONE) I3
mot con bdo rdt manh, hoat déng trong nhirng
ngay cudi cung cla thang 12.

Cudng dé b3o nam 2019 trén khu vuc Bién
Dong xap xi so vai TBNN, cé 3 con b3o rat manh
(chi€m 25%), con lai la bAo manh va ATND.
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Hinh 2a. Puong di cua cdc XTND
trén khu vic Bién Péng ndm 2019
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Hinh 2b. Biéu d6 phén b6 XTND theo thdng &
Bién Dong thoi ky 1971-2000 va ném 2019

(Ngudén: Co quan Khi twong Nhdt Ban va TT Dy bdo KTTV QG)

3.3. Bdo dé bd vao Viét Nam

Nam 2019 cd 6 con b3o va ATND d6 bo vao
Viét Nam, nhiéu hon TBNN (TBNN la 5,5 con)
trong d6 c6 2 con hinh thanh & TBTBD, 4 con hinh
thanh trén Bién Pdng, ¢ 1 con b3o rat manh, 1
con b3o manh. C6 2 con d6 bd vao khu vuc Bic
Bo, 2 con d6 bd vao khu vuc Bac Trung Bo va 2

con dé bd vao khu vire Nam Trung BO (Bang 1).

Trong phan dudi day s& danh gia chi tiét vé
dac diém quy dao, dic diém cudng d6, dic diém
mua cla tirng con b3o, déng thoi sé so sanh céc
dac trwng vé cudng d6 va mua véi Két qua phan
vung bdo da dwoc BO Tai nguyén va Moi trwong
ban hanh nam 2016 [4].

Bdng 1. Bdo va dp thép nhiét ddi dé bd vao Viét Nam ndm 2019

TT| Ténb3ova ATND Thei gian ton Cuone d6 & Cudng dd
tai & Bién ong g¢ khi d6 bd Pham vi hoat déng
A Bién Dong
bong
S6 | TénQT | S6 | Tw Pén | Pmin | Vmax | Pmin | Vmax Khu vuwe Khu ve
QT VN | ngay | ngay | (hPa) | (kts) | (hPa) | (m/s) hinh thanh dé bd
1 MUN 2 1/7 4/7 992 35 990 17 18,3°N-114,4°E Hai Phong-
1904 ! ! Nam Dinh
. . | Pdngbang
2 1907 WIPHA | 3 29/7 2/8 985 45 990 17 17,2°N-115,3°E Bic Bo
3 PODUL | 4 26/8 | 30/8 | 992 45 991 18 | 13,3°N-131,9°E Ha Tinh-
1912 ! ! Quang Binh
Quang Tri-
4 - ATNDS - 30/8 | 4/9 998 30 998 12 | 18,6°N-126,5°E | Thira Thién
(KAJIKI) ;
Hué
o o Binh Dinh-
5 1922 MATMO | 5 |30/10|31/10| 994 50 993 21 10,5°N-118,7°E Phii Yén
o . Phu Yén-
6 1924 NAKRI 6 5/11 |11/11| 975 65 1000 18 13,6°N-114,1°E Khanh Hoa

ATNDS5 (KAJIKI): La ATND duroec Co quan khi twong Nhét Bén dit tén quéc té, & Viét Nam la ATND thdng 8 va

la ATND thir 5 trén Bién Béng ndm 20109.
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3.3.1. Bdc diém vé quy dao

Trong s& 6 con bdo va ATND dé bd vao Viét
Nam ndm 2019 cé 3 con c6 hudng di chuyén
6n dinh 13 bdo s6 2 (MUN); b3o s& 4 (PODUL),
b3o s& 5 (MATMO), con lai déu thay déi hudng
nhiéu [an hodc cé quy dao di chuyén phtc tap,
b3o s& 3 (WIPHA) d6i hwdng dot ngdt tr Tay
Bac sang hudng Bac roi lai chuyén hudng Tay
trwdc khi d6 bd vao dat lién; b3o sd 6 (NAKRI)
chuyén huéng tir Dong sang Tay Nam rdi duy tri
huwéng Tay d6 bé vao dat lién; ATNDS5 (KAJIKI) tir
huéng Tay, chuyén hudng Tay Nam, di chuyén
vao dat lién, tiép tuc d6i hudng Dong Bc quay
lai ra bién.

Duwdi day la phan chi tiét vé quy dao cla tirng
con bao, ATND:

1) Bdo sé 2 (MUN): Chiéu 01/7, mdt vung
ap thap trén khu vuc phia Dong Bic quan dao
Hoang Sa manh |&n thanh ATND, ban dau it di
chuyén, sau di chuyén cham theo huéng Tay.
T6i 02/7, ATND manh |&n thanh b3o, con bdo s6
2 trén Bién Ddng trong nam 2019, c6 tén qudc
té& 13 MUN. B3o tiép tuc di chuyén theo huéng
Tay va d6 bd vao d3o Hai Nam (Trung Qudc) vao
sang s&m ngay 03/7. Trua 03/7, bdo vuwot qua
dao, di vao vinh Bac Bd va d6 bo vao khu vue cac
tinh tir Hai Phong dén Nam Dinh vao sdng sém
04/7, sau d6 suy yéu thanh viung thap trén khu
vuc dong bang Bac BO.

B30 s& 2 la con b3o c6 quy dao di chuyén
kha &n dinh, t6c d6 di chuyén cham, hudéng di
chuyén chi dao tir Tay dén Tay Bac tir lGc hinh
thanh cho dén khi d6 bd vao dong bang Bac Bo
va suy yéu (Hinh 3).

2) Béo sé 3 (WIPHA): Sang 29/7, vung bién
phia Déng khu vuc Bic Bién Dong xuat hién
mot vung dp thap hoat dong trén dai hoi tu
nhiét déi. Sdng 30/7, viing thap manh |én thanh
ATND, va tiép tuc manh |én thanh b3o vao ngay
31/7, con bdo s8 3 trén khu viec Bién Dong trong
nam 2019 cé tén qudc té la WIPHA. Ban dau bdo
di chuyén 6n dinh theo huwéng Tay Bic, sau dé
chuyén hudng Tay. Sang 01/8, bdo ddi huwdng
di chuyén lén huwéng Bac, roi lai d6i hudng Tay
vao chidu t8i cung ngay. Tai thoi diém nay b3o di
chuyén cham, tham chi c6 nhitng luc khéng di
chuyén. T8i ngay 02/8, bao di vao khu vuc phia
Bac Quang Ninh sau dé d&i huwéng di chuyén

theo hwdng Tay Tdy Nam doc theo déat lién ven
bién Quang Ninh-Hai Phong. Sang sém 03/8,
b3o suy yéu thanh ATND trén dat lién cac tinh
Quang Ninh-Hai Phong va tiép tuc suy yéu thanh
vung thap trén khu vuc dong bang Bic Bo vao
chiéu t8i cung ngay.

B30 s6 3 la con bdo c6 quy dao di chuyén rat
phirc tap, hwdng di chuyén thay déi lién tuc,
thdm chi c6 nhiéu luc khéng di chuyén trong
khodng thoi gian ké tir khi bdo hoat dong &
khu vuc phia Pong Bac dao Hai Nam, qua ban
ddo Lbi Chau, di chuyén doc bién gidi Bac vinh
Bac B cho dén khi d6 bd va suy yéu hoan toan
(Hinh 3).

3) Bdo s6 4 (PODUL): Sang 27/8, trén vung
bién phia Déng mién Trung Phi-lip-pin mot
ATND d3 manh |én thanh b3o cé tén quéc té 13
PODUL. Sau khi manh I&n, bdo PODUL di chuyén
nhanh theo hwéng Tay Tay Bic, vuot qua dao
Lu-ddéng (Phi-lip-pin), di chuyén vao Bién Dong
va trd thanh con bdo s6 4 trong ndm 2019 trén
khu vurc Bién Bong vao sang sém ngay 28/8. Sau
dé b3o tiép tuc di chuyén nhanh theo huwdng Tay
va d6 bd vao dat lién céc tinh Ha Tinh-Quang
Binh vao sang sém ngay 30/8.

B30 s6 4 la con b3o cé téc d6 di chuyén
nhanh, huéng di chuyén 6n dinh theo huéng
chl dao hudng Tay tir khi hinh thanh dén khi dé
b6 va tan trén khu vuc Trung Lao (Hinh 3).

4) ATND5 (KAJIKI): T6i 31/8, mdt ATND vuot
qua phia Bac dao Lu-déng (Phi-lip-pin) di chuyén
vao khu vuc phia Dong Bac Bién Dong. ATND
di chuyén chd yéu theo huéng Tay. Sdng 02/9,
ATND di sat khu vue phia Nam d3o Hai Nam va
bat dau d&i hwdng di chuyén sang huéng Tay
Tay Nam, déng thoi di chuyén cham lai. Khodng
01h ngay 03/9, ATND vao dat lién céc tinh tlr
Quang Tri dén Thira Thién Hué va di chuyén
cham vé phia TAy Nam. Chiéu 03/9, ATND d6i
nguoc hudng di chuyén, quay ra vung bién cac
tinh tir Thira Thién Hué dén Quang Nam, sau dé
ti€p tuc d6i hudng Pdng Bac va suy yé&u thanh
vlung thap trén vung bién ngoai khoi cac tinh tir
Quang Tri dén Quang Ng3i vao chiéu téi 04/9.

ATND5 13 mot ATND cé hudng di chuyén
phtre tap, di thuong, ddi hudng di chuyén lién
tuc, nhiéu Ian, sau khi di chuyé&n vao dat lién van
tiép tuc d6i hudng quay ra bién va tan trén bién.
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5) Bdo sé 5 (MATMO): Ngay 28/10, mét ATND. T6i ngay 05/11, ATND manh [én thanh b3o,

vung ap thap vuot qua phia Bac dao Pa-la-oan con bdo sé 6 trén Bién Déng trong ndm 2019, ¢cd
(Phi-lip-pin) va di chuyén vao Bién BPong va manh tén quéc té 1a NAKRI. Hai ngay sau dé b3o it di
[én thanh ATND. M6t ngay sau ATND manh [én chuyén, sau d6 di chuyén cham vé phia Péng.
thanh b3o, con b3o s6 5 trén Bién DPong trong Dén sang ngay 08/11, bdo bat dau d6i hudng
ndm 2019, cé tén quéc té 13 MATMO. B3o di di chuyén vé phia Tay Tay Nam. Ngay 09/11 b3o
chuyén huéng Tay Tay Bac sau duy tri 6n dinh d&i hudng di chuyén nhanh theo hudng Tay. T6i
huéng Tay va dé bd vao cac tinh Binh Dinh-Phu ngay 10/11, b3o suy yéu thanh ATND trén vling
Yén t6i ngay 30/10. bién ven b& cac tinh Pha Yén-Khanh Hoa va dé
B3o s6 5 la con b3o cé quy dao di chuyén én b6 vao dat lién vao sang sém 11/11.
dinh tir Tay Tay Bac chuyén sang Tay trong sudt B3o s8 6 1a con bdo cé duong di phirc tap,
qua trinh hoat déng. huéng di chuyén khéng 6n dinh, tham chi I3
6) Bdo sé 6 (NAKRI): Ngay 04/11, mot vung quay nguoc hudng di chuyén, dic biét 1a trong
ap thap trén khu vuc Bién Déng manh |én thanh nhirng ngay dau sau khi hinh thanh va phat trién.
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Hinh 3. Quy dao va cdc diém mua Ion dién hinh cua nhitng con bdo, ATND
dé bd vao Viét Nam ndm 2019
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3.3.2. Bdc diém vé cuwong dé

Trong s& 6 con b3o, ATND d6 bd vao Viét
Nam ndm 2019 cé 1 con b3do rat manh, 1 con
bdo manh tuy nhién khi d6 bd hau hét chi gay
gié manh cép 6-8, giat cadp 9, cé nhitng con
manh |én trudc khi d6 b, tuy nhién lai suy yéu
nhanh chdéng trudc khi dp sat dat lién (Hinh 4).
Cudng dd cuc dai cla cac con b3o déu & cap
9-10, giat cap 11-12.

1) Béo s6 2 (MUN): Hinh thanh tlr mét ATND
trén vung bién phia Déng Bic quan dao Hoang
Sa sau d6 manh lén thanh b3o vao chiéu 02/7
V@i cwdng d6 manh cap 8, gidt cdp 11. Dén trua
03/7, cudng dd bdo manh dan 1én cap 8-9, giat
cap 11. Pay ciling |a thoi diém bdo cé cvong do
manh nhat trong qua trinh hoat déng. B3o d3
gay ra gié manh cap 8-9, giat cdp 10-11 trén vinh
Bac B, trén dat lién ven bién cac tinh Quang
Ninh-Hai Phong cé gié manh cip 6-7, gi6 giat
cap 8-9, & cac d3o thudc Hai Phong do dugc gid
giat cip 10, 11. Trj s& khi &p thap nhat tai tdm
do duogc trong bdo la 989,9mb vao ngay 04/7 tai
tram Thai Binh.

2) Béo sé 3 (WIPHA): Sang 30/7, mot vung
ap thap trén khu vuc Bac Bién Dong manh lén
thanh ATND va manh |én thanh bdo WIPHA moét
ngay sau dé. Day la con b3o cé cwdng d6 khd 6n
dinh trong suét qua trinh hoat ddng. Bao duy tri
cudng do cap 8-9 khi di vao phia Bac vinh Bac Bo.
B3o da gay gid manh cap 7, giat cdp 9 & Modng
Cai (Quang Ninh), gid manh cap 6-7, gidtcap 8 &
ven bién Quang Ninh, Hai Phong, gié manh cap
6, giat cap 7 & ven bién ddong bang Bac Bo. Trj s&
khi ap thap nhat do duoc trong b3o 1a 985,2mb
vao ngay 02/8 tai tram Méng Cai (Quang Ninh).

3) Bdio s6 4 (PODUL): PODUL |3 con b3o hinh
thanh & phia Déng Phi-lip-pin va di chuyén vao
Bién Dong ngay 28/8. Trudc khi di chuyén vao
vung bién quan ddo Hoang Sa bao duy tri cudng
do cap 8, giat cap 11. Sau do b3o ting cuong
cudng d6, manh dan 1én cap 9, giat cap 11 va
duy tri cuéng d6 nay khi di vao vung bién cac

tinh Nghé An-Quang Tri. Khi d6 bé bao d3 gay ra
gid manh cap 6-8, giat cdp 9 & cac tinh tr Thanh
Hoéa dén Quang Tri.

4) ATND5 (KAJIKI): La m6t ATND hinh thanh
& phia Déng Phi-lip-pin di chuyén vao Bién Pong
vai cwdng do cap 6, giat cap 8. Sau khi vao Bién
Doéng ATND manh dan |én cip 7, giat cap 9 va
duy tri cwong d6é nay trudce khi di vao céac tinh
tlr Quang Tri dén Thira Thién Hué. Trong qud
trinh hoat déng trén dat lién ATND suy yéu di
mét chdt, gitr cwong d6 manh cap 6-7, giat cap
9. ATND tiép tuc suy yéu thém khi di chuyén
quay nguoc ra bién véi cwong dd manh cap 6,
giat cip 8 va tiép tuc suy yéu dan trudce khi tan
trén vung bién ngoai khoi cac tinh tir Quang Tri
dén Quang Ng3i. ATND d3 gy gié manh cép 6,
giat cdp 8 trén dat lién cac tinh tir Ha Tinh dén
Quang Tri, két hop véi khéng khi lanh b3o gay
gié manh cap 6-8, giat cap 9 trén vung bién vinh
B3c BO, cap 6-7 trén khu vic bién tir Quang Tri
dén Quang Nam.

5) Bdio s6 5 (MATMO): B3o s6 5 la con b3o
c6 sy manh Ién vé cudng dod lién tuc, hang ngay.
Chiéu t6i 28/10 manh Ién thanh ATND. Chiéu
tdi 29/10 manh |én thanh b3o. Dén sdng sdm
ngay 30/10 bdo dat cuong do cap 9, giat cap 11.
Chiéu 30/10 b3o tiép tuc manh thém, cuwong
do dat cap 10, giat cap 12 truwdc khi d6 bd vao
t&i mudn clng ngay. Trén dat lién cac tinh Binh
Dinh, Phu Yén quan trac duwoc gié manh cap 8-9,
giat cap 11.

6) Béio s6 6 (NAKRI): B3o s6 6 |a mot con b3o
rat manh tuy nhién lai suy yéu nhanh trudc khi
dd bd vao dat lién. T mot ATND ngay 04/11,
tdi ngay 05/11 manh |én thanh b3o; dat cwong
dd cap 10-11, giat cap 13-14 trong ngay 07/11.
Chiéu ngay 08/11 b3o dat cwong dé cap 12, giat
cap 15. Ngay 09/11 b3o bat dau suy yéu, cwong
dd gidm xuéng cap 10, giat cidp 13. T6i ngay
10/11 b3o suy yéu thanh ATND trudc khi d6
b6 vao dat lién. Trén dat lién cac tinh tlr Quang
Ng3i dén Phu Yén va Tay Nguyén d3 do duwoc gié
manh cap 7-8, giat cap 9.
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Hinh 4. Dién bién khi ép thdp nhdt tai tdm cdc con bdo, ATND
dé bé vao Viét Nam ném 2019 [5]

3.3.3. bdc diém mua trong béo

1) Bdo sé 2 (MUN): B3o s6 2 d6 b6 vao khu
vic cac tinh Quang Ninh-Hai Phong tuy nhién
hoan luu bdo d3 gdy mua I&n cho hdu hét cic
tinh thudc khu vuc Bic Bo va Bic Trung Bo tur
sang ngay 01/7-04/7. Mua |&n tap trung chi yéu
trong cac ngay 02-03/7/2019, trudc khi bdo d6
bd. Dén ngay 04/7/2019, ngay bdo d6 bd, mua
giam va dién mua dich chuyén dan sang khu vuc
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phia Tay theo hoan lwu cia bdo. Lwgng mua cao
nhat phé bién 150-300mm. Pham vi mua |&n vdi
téng lvong mua dot trén 200mm chi yéu & cac
tram thudc Bac Trung BO (Thanh Héa, Nghé An)
chirng t6 cac diém mua I&n chi yéu nam & hoan
Iwu phia Nam cua b3o. Dot mua I&n nay ngoai
anh huédng do hoan luu bdo con do dnh huédng
cla ranh ap thap cé truc qua Bic Trung BO
(Bang 2, Hinh 3a).




Bdng 2. Lwong mua dot (mm) tai mét sé tram dién hinh trong béo s6 2 (MUN)

Tram Lwong mwa (mm) Tram Lwong mwa (mm) Tram Lwong muwa (mm)
Lao Cai 131 Tuong Duong 240 Vinh 144
Vinh Yén 228 Quy Hop 286 Huong Son 138
Thanh Héa 212 Con Cudng 282 Ha Tinh 172
Nhw Xuan 367 b6 Luvong 206 Huong Khé 183
Tinh Gia 172 Hon Nguw 136 Ky Anh 134

2) Bdo s6' 3 (WIPHA): B3o s6 3 bat dau gay
mua cho Bic BO va Bic Trung Bo tir thoi diém
bdo di vao vinh Bic Bo, ngay 01/8. Mua lén tap
trung chd yéu trong cic ngay 01-03/8/2019,
trwdc va trong thoi diém bdo d6 bd. Dén ngay
04/8/2019 mua gidm va dién mua dich chuyén
dan sang khu vic phia Tdy Nam theo hoan lwu
cla b3o. Lvgng mua cao nhat phd bién tir 200-

300mm. Hau hét cac tram do duoc lvgng mua
I&n nhat déu & Quang Ninh (vi tri d6 b cua
b3o) va cac khu vuc ndm phia trudc hudng di
cla bado, thudc hoan Iwu phia Tay va Tay Nam
clia bdo (Hoa Binh, Son La). Dot mua 1&n nay
dugc dénh gid do anh huéng két hop cla dai
hoi tu nhiét déi qua Bic B6 va hoan luvu b3o
(Bang 3, Hinh 3b).

Bdng 3. Lwong mua dot (mm) tai mét sé tram dién hinh trong béo sé 3 (WIPHA)

Tram Lwong mwa (mm) Tram Lwong muwa (mm) Tram Lwong muwa (mm)
Moc Chau 359 Tam Do 287 Phd Ly 252
Mai Chau 303 Hung Yén 281 Sa Pa 246
Mdng Cai 345 Hoa Binh 259 Bac Son 210
Clra Ong 26 Chi Né 254 H®i Xuan 207
Quang Ha 223 Ba Vi 258 Son bong 196

CoTo 210 Son Tay 228 Kim BoOi 192
Tién Yén 188 Ha Bong 191

3) Bdo s6 4 (PODUL): Hoan lwu bdo PODUL
d3 gay mua lén cho toan bo khu vuc Bic B va
Bac Trung B tlir sdng ngay 29/08 dén hét ngay
31/08/2019. Mua I&n tap trung chi yéu trong cac
ngay tr 29-30/08/2019, trwdc va trong thoi diém
dé bo. Pén ngay 31/08/2019 mua gidm dan vé
lwong va vé dién khi hoan lwu cta bao dich chuyén

vé phia Tay. Lwgng mua cao nhat phd bién 200-
300mm, mot s6 diém ca biét cd thé cao hon. Hoan
lwu bdo dd gdy mua 16n cho ca khu viec nam & phia
Bac va phia Nam vj tri d6 bd clia b3o, tuy nhién s6
lwgng tram quan trac dugc lwgng mua |én nam
nhiéu hon & phia Bac vi tri d6 b, thudc hoan luu
phia Bac clia bdo (Bang 4, Hinh 3c).

Bdng 4. Lwong mua dot (mm) tai mét sé tram dién hinh trong béo sé 4 (PODUL)

Tram Lwong mwa (mm) Tram Lwong mwa (mm) Tram Lwong mwa (mm)
Quang Ha 550 Cuc Phuong 237 Moéc Chau 183
Nho Quan 340 boéng Ha 232 Mai Chau 183
Sa Pa 325 Quy Chau 215 Yén Bai 180
Bai Thuong 305 CoTo 205 Son Tay 180
Tién Yén 294 Mong Cai 205 Tam Pao 177
Ctra Ong 279 Thanh Héa 194 Ba Vi 174
Khe Sanh 242 Tinh Gia 191
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4) ATNDS5 (KAJIKI): ATND di chuyén phitc tap
vdi téc d6 cham, ton tai lau & vung ven bd nén
hoan lvu ATND da gdy muwa trén mét pham vi kha
rong véi lugng mua rat Idn. ATND d3 gdy mua
cho khu vire Trung B6 va Tay Nguyén tur sdng ngay
01/09 dén hét ngay 05/09/2019, trong d6 tap
trung chu yéu trong céc ngay tir 02-04/09/2019,
thoi diém b3o gan bo, di vao dat lién sau do
quay lai bién. Dén ngay 05/09/2019, mua giam

dan vé lvong va dién khi ATND d3 tan, hoan lwu
clia ATND dich chuyén lén trén phia Péng Bac
Bién Pdng. Lugng mua cao nhat phé bién 400-
800mm. Luwgng mua I&n nhat chi yéu tap trung
& phia Bic vj tri d6 bd cling nhu khu vire hoat
doéng cla ATND; & phia Nam, hoan lwu ATND chd
yéu gy mua cho khu vuc Tay Nguyén, tuy nhién
lvgng mua thap hon khd nhiéu so vdi khu vuc
phia Bac vi tri d6 bo clia ATND (Bang 5, Hinh 3d).

Bdng 5. Lwong mua dot (mm) tai mét s6 tram dién hinh trong ATNDS5 (KAJIKI)

Tram Lwong mwa (mm) Tram Lwgng muwa (mm) Tram Lwo'ng mwa (mm)
Ha Tinh 953 Ba Don 427 Bao Loc 214
Huong Khé 929 Huong Son 415 Quynh Luu 213
Vinh 876 Hué 410 EaHleo 183
Ky Anh 819 Dong HGi 402 Song Tur Tay 169
Khe Sanh 784 bong Ha 323 Lién Khuong 166
Tuyén Hda 723 Cbn Co 316 Budn H6 163

Hon Nguw 617 A Ludi 285

5) Béio s6 5 (MATMO): Hoan luu b3o sé 5 d3
gay mua cho hau hét khu vuc Bac Trung BO va
Tay Nguyén. Lwgng mua tap trung chd yéu trong
ngay 30/10 dén sang 31/10, & ca thoi diém
trwdc, trong va sau khi bdo dé bd. Lwong mua

cao nhat phd bién 150-230mm. So véi vi tri d6
b6 cla bio thi lwvgng mua va dién mua & phia
Bac vi tri d6 bo 1én hon nhiéu so véi phia Nam,
chirng t& mua xdy ra Idn hon & hoan luu phia
Bac cla con bdo (Bang 6, Hinh 3e).

Bdng 6. Lwvong mua dot (mm) tai mét sé tram dién hinh trong béo sé6 5 (MATMO)

Tram Lwong mwa (mm) Tram Lwong mwa (mm) Tram Lwong mwa (mm)

Tra My 304 bong Ha 189 Con Co 133

Ba To 239 Hoai Nhon 165 Da Nang 127

A Ludi 232 Khe Sanh 154 Tam Ky 126

Ky Anh 231 Ba Pon 148 Tuy HOa 121
Nam Dong 205 Hoanh Son 143 An Khé 114
Quang Ngai 197 Hué 139 EaHleo 108

Ly Son 194 Dong HYi 138

6) Bdo sé 6 (NAKRI): B3o s6 6 d3 gdy mua
cho hau hét cac tinh tr Thira Thién Hué tro
vao dén Ninh Thuan, TAy Nguyén va mét sd noi
thuéc Ddng Nam Bé trong khodng thoi gian ngay
10 dén sang 11/11, trwdc va trong thoi diém
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dé bod cla b3o. Lwong mua cao nhat phé bién
100-250mm. O con b3o nay, lwgng mua tap
trung cht yéu & ca Bac Trung B va Tay Nguyén,
thudc cd hoan Iwu phia Bac va phia Nam cla bdo
(Bang 7, Hinh 3f).




Bdng 7. Lwong mua dot (mm) tai mét sé tram dién hinh trong béo sé 6 (NAKRI)

Tram Lwgng muwa (mm) Tram Lwong mwa (mm) Tram Lwong mwa (mm)
MDRak 314 Quang Ngai 172 CatTién 138
Lak 298 EaKmat 171 DPong Phu 134
Tra My 268 A Ludi 154 Hué 125
Nam Déng 228 EaHleo 147 bak Nong 124
B.M.Thuot 214 Tam Ky 144 Hoai Nhon 124
Son Hoa 198 Tuy Hoa 140 An Nhon 109

Ba To 192 Budn H6 138
3.4. So sdnh vé cwérng dé va lwgng mwa béo so Hai Phong.

voi “Két qua phén viing béo 2016”

Nam 2016, trong Quyét dinh s& 2901/QP-
BTNMT, ngay 16/12/2016 cla Bo trwdng BO Tai
nguyén va Maéi trwdng cé ban hanh “kKét qua
phdn ving bdo, xdc dinh nguy co bdo, phdn
viing gié cho cdc viing & sdu trong dat lién khi
bdo manh, siéu bdo dé b6” (sau day goi tat 1a Két
qua phén vung b3o 2016) [4].

Trong phan nay s& thuc hién so sanh vé
cuong dd gid manh va lwgng muwa cha 6 con
b3o, ATND d6 bd vao Viét Nam nam 2019 véi
Két qua phan vung b3o 2016.

Trong K&t qud phan vung b3o 2016, toan
I3nh thé Viét Nam dugc phan thanh 8 ving anh
hudng cla bao, trong d6 cac vung ven bién gdm:
vung Il (Quang Ninh dén Thanh Hda), vung
IV (Nghé An dén Thira Thién Hué), vung V (Pa
N3ng dén Binh Dinh), vung VI (Pht Yén dén Ninh
Thuén), vung VIl (Binh Thudn dén Ca Mau).

Trong ndm 2019, 6 con b3o va ATND d6 bd
vao Viét Nam va twong ng vao cac vung: Vung
Il (b3o sb 2, s6 3); vung IV (ATND5 - KAJIKI va
b3o sb 4); ranh gidi gilra vung V va ving VI (bdo
s6 5); vung VI (bdo s6 6).

3.4.1. So sdnh vé cuwong dé gié manh

So sdnh cudng d6 gid manh cla bdo, ATND
dé bo vao Viét Nam nam 2019 vdi Két qua phan
vung bdo 2016 cho thay cudrng d6 gié manh cla
6 con bdo, ATND d6 bé ndm 2019 déu thap hon
so v&i K&t qua phan vung bdo 2016, cu thé:

vung lll: Theo K&t qua phan vung bdo 2016,
cap gié manh nhat quan trac 1a cap 14, giat cap
15-16. Ndm 2019, b3o s6 2 va s& 3 d6 bd vao
vung Il d&u quan trac dugc cap gié manh nhat
la cap 6-7, giat cap 8-10 tai cac tram ddo thudc

Vung IV: Theo K&t qua phan vung bdo 2016,
cap gié manh nhat quan trac 1a cap 14, giat cap
15-16. Ndm 2019, b3o s6 4 va ATND5 (KAJIKI)
d6 bd vao ving nay déu quan trac dwoc cap gié
manh nhat thoi diém d6 bd 1a cap 8, gid giat
manh nhat cap 11.

Vung V va VI: Theo K&t qua phan vung biao
2016, cap gié manh nhat quan trac la cap 13,
giat cap 14-15. Nam 2019, b3o s6 5 va s6 6 d6
bd vung nay trong d6 bdo s6 5 d6 bd vao ranh
gidi gilra hai ving, bdo s6 6 d6 bd vao ving 6. Ca
hai con b3o déu quan trac duogc gié cap 7-9, giat
cap 9-11 trén dat lién cac tinh Quang Ngii dén
Phu Yén va khu vyc Tay Nguyén.

3.4.2. So sdnh vé lvong mua

So sanh vé lvgng mua quan trac trong céc
con b3o d8 bd vao Viét Nam nam 2019 véi Két
qua phan vung b3o 2016 cho thay, nhin chung
lwvgng mua phd bién trong cic con bdo, ATND
dé bd trong ndm 2019 déu lén hon K&t qua
phan vung b3o 2016, ciing cé trwdong hop nhd
hon va truong hop twong dwong. Cu thé:

Vung Ill: Theo K&t quad phan vlung b3o
2016, t6ng lvgng mua trung binh mot dot bao
50-100mm. N&dm 2019, bdo s6 2 va s6 3 d6 bd
vao vung lll cé lwgng mua phé bién tuong rng
I3 150-300mm va 200-350mm, déu cao hon so
v3i K&t qua phan ving bdo 2016, tuy nhién mét
phan nguyén nhan cé thé 13 do mua I&n trong 2
con b3o nay I3 do sy k&t hop cla hoan luu bdo
va cac hinh thé thoi tiét ranh dp thap (trong b3o
s6 2) va dai hoi tu nhiét ddi (trong b3o sé 3).

Vung IV: Theo K&t qud phan ving b3o
2016, t6ng lvgng mua trung binh mot dot bao
200-300mm. Nam 2019, b3o s6 4 va ATND5
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(KAJIKI) d6 bd vao vung IV trong dé lvong mua
phé bién trong bdo sé 4 1a 200-300mm, ngang
bang; va lwong mua phd bién trong ATNDS
(KAJIKI) 1a 400-800mm, 1&n hon Két quad phan
vung bdo 2016.

Vung V va VI: Theo Két qua phan vung b3o
2016, tong lvgng mua trung binh mot dot bao
150-200mm. N&m 2019, cé bdo s6 5 d6 bod
vao ranh gidi gitra 2 vung; bdo sé 6 d6 bd vao
vliing 6. Lvgng mua phd bién trong b3o s6 5 1a
150-230mm, I&n hon; va lugng mua phd bién
trong b3o s6 6 la 100-250mm, twong dwong vdi
Két qua phan vung bdo 2016.

4. K&t luan

N3m 2019, trén khu vuc Ty Bic Thai Binh
Duwong cé 29 XTND dat ciap bdo hoat dong,
nhiéu hon TBNN trong d6 c¢6 17 con b3o rat
manh, nhiéu hon TBNN; va cé 3 con b3o manh,
it hon so v&i TBNN. XTND hoat dong chd yéu
trong cac thang tir thang 8 dén thang 11, mbi
thang c6 tir 04-06 XTND (con) trong dé nhiéu
nhat vao thang IX va thang XI.

Nam 2019, trén khu vuc Bién Dodng cé 12
XTND hoat dbng, it hon TBNN. Tuwong ty nhw

ddi véi khu vue TBTBD, thang 9 va thang 11 13
nhitng thdng cé nhiéu XTND nhat, déu 6 con/
thang, nhiéu hon TBNN. Cudng do cuc dai cla
b3o hoat dong & Bién Pong ndm 2019 manh
hon cwong do TBNN.

Nam 2019 c6 6 con b3o va ATND d6 bo vao
Viét Nam, nhiéu hon TBNN (TBNN la 5,5 con)
trong d6 cé 2 con vao dong bang Bac Bo, 2 con
vao Béc Trung Bo va 2 con vao Nam Trung B6. Du
co6 cwong dé manh song nhin chung cac con bao
déu suy yéu trudc khi d6 bd nén cudng do gid
manh trén dat lién phd bién cé cap 7-9, giat cap
10-11 & céc tram ddo. Quy dao cla céc con bio
dd bod nhin chung khd phirc tap, thay déi huwdng
lién tuc du d3 vao dat lién, dién hinh nhw ATND5
(KAJIKI). Pham vi gdy mua lén cla céc con bdo
deéu rat rong, phan 1&n tap trung & phia Bic vi tri
d6 bd cha b3o va chid yéu xay ra vao trudc, trong
thoi diém b3o, ATND d6 bo.

So véi K&t qua phan viing b3o 2016, cap gid
manh nhat quan trac trong cac con b3o dé bd
nam 2019 & cd 4 vung 1, IV, V, VI déu thap hon,
tuy nhién téng lvgng muwa ca dot nhin chung
déu I&n hon so véi K&t qua phan ving bdo 2016.
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ACTIVITIES OF TROPICAL CYCLONES IN
NORTHWESTERN PACIFIC OCEAN AND VIET NAM’S EAST SEA IN 2019

Vu Van Thang, Truong Ba Kien, La Thi Tuyet,
Le Van Tuan, Tran Trung Nghia
Viet Nam Institute of Meteorology, Hydrology and Climate change (IMHEN)

Received: 8/4/2020; Accepted: 29/4/2020

Abstract: This article aims to provide information about the activities of tropical cyclones in the
Northwestern Pacific Ocean, Viet Nam’s East Sea and landed on Viet Nam in 2019. In additional, the
analysis of the characteristics of tropical cyclones such as track, intensity, maximum sustained wind and
heavy rainfall are also introduced to summarize the 2019’s typhoon season. The results show that there
are 12 tropical cyclones in Viet Nam’s East Sea in 2019 which are lower than the climatological normal
and 6 of them made landfall in Viet Nam. In comparison with scopes of the 2901/QP-BTNMT dated in 16™
December 2016 of MONRE (the Decision on updating the potential risk maps for typhoon-induced severely
wind and storm surge in Viet Nam), the maximum sustained wind is weaker whilst the typhoon-induced
rainfall amount is higher.

Keywords: Tropical cyclones, landfall typhoon, rainfall.
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PANH GIA CHAT LUQONG NU'G'C CAC HO CAP NU'GC SINH HOAT
TREN PIA BAN TINH QUANG BiNH NAM 2019

Hoang Anh Vii, V& Van Thiép, Tran Thj Yén
Trwo'ng Pai hoc Qudng Binh

Ngay nhén bai 15/4/2020; ngdy chuyén phdn bién 16/4/2020; ngay chép nhén déng 6/5/2020

Tém tat: Két qud quan trdc chdt lvgng nuwdc cdc hd cdp nwdc sinh hoat trén dia ban tinh Quéng Binh ndm
2019 cho théy, hdu hét cdc théng s6 quan trdc déu ndm trong gidi han cho phép theo QCVN 08-MT:2015/
BTNMT. Tuy nhién, ham lugng trung binh BOD, tai hé Phi Vinh va ho Bau Sen vurot nguréing gid tri QCCP lgn
lwgt 1,09 lan; 1,12 lan. Ham lugng trung binh cdc chét dinh dudng NH,?, PO, lan luot dao déng trong cdc
khodng 0,03-0,0625mg/!; 0,03-0,06mg/I, ham luwong cdc chét dinh dudng bién d6i khéng déu gitra cdc diém
quan trdc. M@t dé trung binh Coliform dao déng trong khodng 55,75-93,25MPN/100ml, c6 gid tri cao nhét
tai h6 Phu Vinh. Hdm lwong cdc théng s6 quan trdc cd sw bién déi khdc nhau gitka thoi gian cdc dot quan

tréc trong ném.
Ttr khéa: HO, quan trdc, chdt lwong nudc.

1. Dat van dé

Toan tinh Quang Binh ¢ 140 ho ty nhién va
nhan tao vdi dung tich wdc tinh 431,88 triéu m3
nuwdc, 65 dap, 164 tram bom, 01 dap ngan man
[2]. Dia hinh d6i nui & Quang Binh cho phép xay
dung nhiéu hd chira nudc phuc vy san xuat ndng
nghiép va dan sinh. Do thoi tiét khac nghiét nén
cac ho ty nhién thuong bi can vao mua kho, dan
dén hiéu qua s dung khéng cao. Cac hé chira
nudc nhan tao van déng vai trd chinh trong viéc
cap nuwdc phuc vu ndng nghiép va dan sinh, hién
nay toan tinh c¢6 34 hé chira nudce 1dn, véi dung
tich trén 1 triéu m3[2].

Trong nhitng nam trd lai day tinh Quang Binh
da tap trung xay dung cac cdng trinh cap nuéc
tudi tiéu, phan b6 déu & cac huyén, néu nhw
chi déng dwoc ngudn nudc thi hé théng nay
phuc vu twong d6i t6t cho san xuat va doi séng,
tao cdnh quan moi trudong dep.

H® ty nhién & Quang Binh thudng nho, phan
b6 & dia hinh cét ven bién, tap trung & cac huyén
B6 Trach, Quang Trach, thanh phé Déng Héi va
huyén Lé Thdy. Trong dé, hdé Bau Tr6, hé Phu

Lién hé tdc gid: Hoang Anh Vii
Email: vuhoang304@gmail.com
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Vinh, hd Rao D3, hd Bau Sen, hd Ve N6i, hd Cam
Ly la ngudn cung cap nuwdc ngot phuc vu sinh
hoat cho nguwdi dan tir trudce tdi nay, cac hé nay
c6 dung tich twong ddi Ién va cé y nghia quan
trong d6i v&i cdnh quan, moi trwdng va kinh té.
Tuy nhién, trong nhitng nam gan day dudi ap luc
cla viéc phat trién kinh té - xa héi, chat lwong
nuwéc cac hd cap nudce sinh hoat dang bi tac dong
b&i cdc nguyén nhan tu nhién va nhan tao lam
gia tdng ham lugng cac théng s6 6 nhiém anh
huwdng dén chat lvgng nwdc cac ho.

Do dd viéc danh gid hién trang va sy bién
doéng chat lugng nudc cac hd cadp nudce sinh
hoat trén dia ban tinh Quang Binh |3 rat can
thiét. Day dwoc xem 1a ngudn di? liéu dé lam cin
clr dé xuat nhirng giadi phap quan ly nguén nudc
mot cach hop ly va bén virng trong bdi canh téc
dd phat trién kinh t& nhanh chéng, du lich phat
trién, dan sé gia tdng dang hién hitu tai Quang
Binh ndi riéng va ca nudc ndi chung.

2. Di¥ liéu va phwong phap nghién ciru
2.1. Di¥ liéu nghién curu

Dé danh gid chat lwong nudc cac hd cap
nudc sinh hoat trén dia ban tinh, chuong trinh
quan trac d3 tién hanh tai 6 ho cap nudc sinh
hoat cho cac khu tap trung dan cu déng trén dia
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ban tinh.

D{ liéu nghién ctru thu thap tlr qua trinh
khao sat, do dac trong 4 dot: Dot 1, tir ngay
19/2/2019 dén ngay 07/3/2019; dot 2, tir ngay

22/4/2019 dén ngay 17/5/2019; dot 3, tir ngay
30/7/2019 dén ngay 21/8/2019; dot 4, tir ngay
01/10/2019 dén ngay 23/10/2019. Cic vj tri
quan trac duoc trinh bay trong Bang 1 va Hinh 1.

Bédng 1. Vi tri quan trdc chét luong cdc hd cdp nwdc sinh hoat trén dia ban tinh Qudng Binh

Ky Vi tri 1dy mau

Vi tri quan trac

hiéu Vido Vido

Pic diém ngudn nwéc

Cap nudc sinh hoat cho x3 Quang Phuong,
huyén Quang Trach. Xung quanh h6 c6 nhiéu

H, H® Bau Sen N:17°47°35,5” | E:106°24'20,3 |cdy dwong bao quanh. Nudc can, chiu tac
dong bdi nuwdc mua chay tran qua khu dan
cu x3 Quang Phuong, huyén Quang Trach.
C3p nudc sinh hoat cho xa Van Trach, huyén

" . B& Trach. B h ho la rt hién ve

H HB Ve Nai | N:17°36'47,2” | E:106°27'38,7 | oo 'Mach. Bao quanh ho fa rumg tur nhien va

rirng trong. Nudc can, ngudn cip nwdc chi
yéu tlr nudc mua.

H H6 Phi Vinh

E:106°33'06,7

Cap nudc sinh hoat cho nguwdi dan thanh phé
Podng HaEi. Nudce trong, ngudn cap nuwdc chi

3 N:17°27’54,06” yéu tlr cac luu vuce qua rirng trong x3 Thuan
Dirc va thi tran Nong trudng Viét Trung.

Cap nudc sinh hoat cho ngudi dan thanh

phd Ddng Hoi. Nudce trong, ngudn nudc cap

H H6 Bau Tré N:17°29’15,6” | E:106°37°36,3 |cho hd la ngudn nuédc ngam va nuwdc mua

chay tran qua khu vuec rirng trong, khu dan
cu phuwong Hai Thanh.

H H6 Rao D3 N:17°16°50,3”

E:106°37°23,7 |cho ho tr nwdc mua va tir cac khe sudi chdy

Cap nudc sinh hoat cho 13 x3 huyén Quang
Ninh. Nwdc hd trong xanh, nguén nwéc cap

qua khu vye rirng ty nhién xa Trudng Xuan,
huyén Quang Ninh.

H H&6 CAm Ly | N:17°12’39,5”

E:106°39’25,07 | ngudn cap nudc cho hd tir nwdc mua va tir

Cung cdp nudc sinh hoat cho ngudi dan
cac xa Son Thay, Hoa Thdy. Nudc hd trong,

cac khe sudi chay qua rirng trong va rirng tu
nhién x3 Ngan Thay.

2.2. Phwo'ng phdp nghién ciru

Cac phuwong phéap chinh dugc ching téi sir
dung trong nghién ctru nay, bao gém:

- Phuong phap diéu tra va khao sat thuc dia.

- Phwong phap 18y mau va bao quan mau:
Mau duoc 1ay & clra ra, noi lay nwdc dé xir ly
trudc khi cdp nuwdc cho sinh hoat. Mau duoc 1ay
vao chai nhya (PE) d3 dugc rira sach st dung dé
dwng mau, x&r ly mau theo quy dinh cla tirng
chi tiéu phan tich. Mau duoc bdo quan lanh va

duoc duwa vé phong thi nghiém dé phan tich
ngay sau khi thu mau.

- Phuwong phap phan tich mau: Mau duoc
tién hanh phan tich tai phong thi nghiém Trung
tdm Quan trac va Ky thuat mai treong thudc Chi
cuc Bdo vé moi truong tinh Quang Binh (don vi
dd diéu kién hoat dong dich vu quan trac moi
trwong da dugc chirng nhan tai quyét dinh s6
2454/Qb-BTNMT, ngay 31/10/2014).

- Phuong phap so sanh: K&t qua quan trac
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nudc mat cac hé nam 2019 duwoc so sanh vdi
QCVN 08-MT:2015/BTNMT quy chuan ky thuét
qudc gia vé chat lvgng nudc mat Cot A2 - Dung
cho muc dich cdp nuéc sinh hoat nhung phai
ap dung céng nghé xt ly phu hop hodc cdc muc

dich s& dung nhu loai B1, B2. So sanh gitra cac
dot quan trac, cling nhu cac ndm dé cé thé
danh gid dugc dién bién chat lwvong nwéc thai
sinh hoat gilta cac vi tri quan trac trén dia ban
nghién ctru.

Hinh 1. Vi tri quan tréc

3. K&t qua nghién ctru va thao luan

K&t qud quan tric cho thay, ham luwgng
trung binh hau hét cac thong s& quan trac
nudc hd déu nam trong ngudng gidi han Quy
chuén cho phép (QCCP).

Gia tri trung binh pH (Hinh 2), ham lugng
trung binh TSS, ham luwgng trung binh BOD,
(Hinh 5), ham lwgng trung binh Fe (Hinh 9)
lan lvot dao dong céc khoadng 7,18-7,78mg/|;

it

a

e i pH e 2019 - QCVN (-MT200SBTNMT, 6 dpHs £

(5}

i

73 —

&3

|
|
; |
|
|

Hi H2 12} Ha i £ ] Wiird

Hinh 2. Dién bién gid trj trung binh pH
cdc h6 ndm 2019
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6,75-10,5mg/l; 3,67-6,72mg/l; 0,02-0,28mg/I
va déu cd gid tri cao nhat tai hé Bau Sen,
thap nhat tai hdé Vuc Noi. Ham lugng trung
binh BOD, tai ho Phu Vinh va ho Bau Sen
vuot ngudng gid tri QCCP lan luwot 1,09 1an;
1,12 lan. Diéu nay cho thay tai hd Bau Sen va
h6 Phu Vinh d3 c6 su nhiém ban cac chat hitu
co do tiép nhan ngudn nudc mua chdy tran
gua khac khu dan cu.

o
mg 0l e TR L = QCWN (e NT NI ATTNMT. D025 m]
iy

i
L] m in H e e M

Hinh 3. Ham lwong trung binh DO
cdc hé ndm 2019
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Hinh 8. Ham Iwgng trung binh PO * Hinh 9. Ham lwgng trung binh Fe
cdc hé ndm 2019 cdc hd ndm 2019
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Hinh 10. M@t dé trung binh Coliform cdc hd ndm 2019

Ham lugng trung binh DO (Hinh 3) dao dong
trong khoang 5,79-7,21mg/I, cd gié tri cao nhat tai
hd C&m Ly, thap nhat tai hd Pha Vinh. Ham luong
COD (Hinh 6) dao dong trong khoang 6-10,5mg/I,
c6 gid tri cao nhat tai hd Bau Sen, thap nhat tai hd
Rao ba.

Ham lugng trung binh cdc chat dinh dudng
NH,, PO,* (Hinh 7 va 8) [an lvgt dao déng trong
cac khoang 0,03-0,0625mg/I; 0,03-0,06mg/I, ham
lvgng cac chat dinh dudng bién d6i khéng déu
gilta cac diém quan trac.

Mat do trung binh Coliform (Hinh 10) dao dong
trong khoang 55,75-93,25MPN/100ml, c6 gia tri
cao nhat tai ho Phu Vinh.

- Dién bién theo thoi gian cdc dot trong ndm

So sanh vd&i thoi gian cac dot trong nam cho
thay, ham lwong hau hét cic thong s quan trac tai
cac hd déu nam trong ngudng gidi han QCCP ca 4
dot ndm 2019. Ham lwgng cac théng s& quan trac
¢ su bién d6i khac nhau gitra thoi gian cac dot
quan trac trong nam.

Gia tri pH (Hinh 11), ham lwgng DO (Hinh 12)
dao déng trong cac khoadng 6,35-8,55mg/|; 6,24-
7,5mg/l, gid tri pH co gid tri thap nhat tai hd Bau
Tré, cao nhat tai hd Bau Sen cling vao thoi diém
dot I, con ham lugng DO cd gia tri thap nhat tai
hd Phu Vinh, cao nhat tai hé Bau Trd clng vao thoi
diém dot Ill.

Ham lugng TSS (Hinh 13), ham lwgng Fe (Hinh
18) lan lugt dao ddng trong cac khoang 5-20mg/l;
<0,03-0,34mg/|, ham lugng cac thdng s6 nay déu
c6 gid tri cao nhét tai hd Bau Sen vao dot I.

Ham lwong cac chat hitu co BOD,, COD (Hinh
14 va 15) dao déng trong cac khoang 2,4-9,6mg/|;
4-14mg/l, ham lugng céc chat hitu co ¢ gid tri
thap nhat tai hd CAm Ly vao dot |, cao nhét tai hd
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Bau Sen vao dot |, ham lwgng BOD, tai ho Bau Sen
vao dot | vuot ngudng gidi han QCCP 1,6 lan, tai
hé Phu Vinh vao dot |, dot IV déu cd gid tri vuot
ngudng gi¢i han QCCP 1,18 [an. Ham lwong BOD,
tai hau hét cac hd cé gid tri cao nhat vao dot I
nam 2019. Biéu nay cho thay, cac hd da nhiém ban
hitu co tir cdc ngudn cip nudc tir cdc khu vire dan
cu. Dac biét vao dot lll la cac thang mua khé, muc
nuwdc trong cac hd xudng thap, lai ti€p nhan ngudn
nwdc mua chay tran qua khac khu dan cw nén ham
lrong BOD, cao hon cac dot khac trong nam.

Ham lwong cac chat dinh dudng NH,*, PO,*
(Hinh 16 va 18) [an lvot dao dong trong cac khoang
<0,025-0,19mg/I; 0,01-0,18mg/| va co gia tri cao
nhat [an luot tai hd Bau Sen, hd Ve Nbi vao cling
thoi diém dot Il

Mat do Coliform (Hinh 19) dao dong trong
khodng 46-120MPN/100ml, cé gia tri thap nhat tai
hé Cam Ly vao dot |, cao nhat tai hd Bau Tré vao
dotl.
4. K&t luan

Nhin chung, két qua quan trac 2019 cho thay,
ngoai trir ham lugng trung binh BOD, tai ho Bau
Sen, hé Phu Vinh, ham lwgng trung binh céc
thong s6 quan trac khéc tai cdc hd déu ndm trong
ngudng gidi han QCCP. Ham lwong trung binh hau
hét cac thdng s6 quan trac cé gia tri cao nhat tai
ho Bau Sen. Ham luong cac thdng s& quan tric co
su bién d6i theo thoi gian quan trac cac dot trong
nam, hau hét cac thong s6 quan trac déu cd gid tri
cao nhat tai ho Bau Sen vao dot I. V& co ban chat
lvgng nudc cac hd cdp nudc sinh hoat trén dia
ban tinh Quang Binh dang kha tét, tuy nhién d3 cé
hién twong nhiém ban cac chat hitu co tai cac ho,
nguyén nhan cé thé 13 do sw xam nhap céc chat
thai tlr qua trinh sinh hoat ctia ngudi dan.
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Hinh 11. Dién bién ham luong pH
cdc dot cdc hd ndm 2019

T“i IS WIS CTI T = (VN b AT

i

Hi Hi HE ] L] W ¥in

Hinh 13. Dién bién ham lwong TSS
cdc dot cdec hd ndm 2019
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Hinh 15. Dién bién ham lwong COD
cdc dot cdc hd ndm 2019
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Hinh 17. Dién bién ham lugng PO >
cdc dot cdc hd nédm 2019
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Hinh 12. Dién bién ham lwong DO
cdc dot cdc hd ndm 2019
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Hinh 14. Dién bién ham lugng BOD,
cdc dot cdec hé ndm 2019
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Hinh 16. Dién bién ham lugng NH,*
cdc dot cdc hd ndm 2019
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Hinh 18. Dién bién ham lwong Fe
cdc dot cdc hd ndm 2019
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Hinh 19. Dién bién mat dé Coliform cdc dot cdc hd ném 2019

Tai liéu tham khdo
1. QCVN 08-MT:2015/BTNMT Quy chudn vé chét luvong nuwdc mét.
2. Nguyén Birc Ly, Ngd Hai Duvong, Nguyén Dai (2013), Khi hdu va thiy vén tinh Qudng Binh, Nha xuat
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ASSESSMENT OF LAKE WATER QUALITY USING FOR DOMESTIC
IN QUANG BINH PROVINCE IN 2019

Hoang Anh Vu, Vo Van Thiep, Tran Thi Yen
Quang Binh University

Received: 15/4/2020; Accepted: 6/5/2020

Abstract: Water quality monitoring results of lakes using for water domestic in Quang Binh in 2019
show that most of the parameters are within the permitted limits according to QCVN 08-MT: 2015/BTNMT.
However, the average concentration of BOD, in Phu Vinh and Bau Sen lakes exceeded the threshold of the
QCVN value of 1,09 times, 1,12 times. The average concentration of nutrients NH,*, PO, ranged from 0.03
to 0.0625mg/l, respectively; 0.03-0.06mg/|, the content of nutrients varies between monitoring points. The
average coliform density ranges from 55.75 to 93.25 MPN/100ml, with the highest value at the Phu Vinh
lake. The value of monitoring parameters varies between the time of monitoring periods in a year.

Keywords: Lake, monitoring, water quality.
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THU NGHIEM TicH HQP MO HINH MARINE VA MO HINH
SONG DONG HOC MOT CHIEU TREN LU'U VUC SONG CAI NHA TRANG

Bui Van Chanh®, Tran Ngoc Anh®
@pai Khi twong Thiy vdn khu viee Nam Trung B6
@Pai hoc Khoa hoc Tw nhién Hd Ni

Ngay nhén bai 22/4/2020; ngdy chuyén phdn bién 23/4/2020; ngay chép nhén ddng 18/5/2020

Tém tat: M6 hinh MARINE lad mé hinh thiy vén théng sé phdn bé do Vién Co hoc chét 16ng Toulouse
(Phdp) phdt trién va duoc st dung & nhiéu quéc gia. M6 hinh dwoc tng dung & Viét Nam tir 2001 trong
khuén khé cta dw dn FLOCODS, dé si¥ dung trong duw bdo trén luu vire séng Ba. M6 hinh MARINE thudc logi
mé hinh muwa dong chdy thong s6 phén bé vt ly, mé phdng dong chdy lii trén sudn déc khd tét, nhung dién
todn dong chdy trong séng chura hodn thién, can st dung cdc mé hinh khdc d€ mé phdng. Bé c6 mét sé
nghién ciru st dung mé hinh Muskingum, Muskingum Cunge va thdy luc 1 chiéu IMECHI1D dé két néi mé
phéng ddng chdy trong séng, tuy nhién, con mét sé van dé cdén tiép tuc cdi tién, hoan thién. Trong nghién
ctru ndy trinh bay mét sé gidi phdp tich hop mé hinh MARINE va Séng déng hoc mét chiéu dé ndng cao chét
lvgng mé phdng mé hinh MARINE va bé sung dién todn dong chdy trong séng. Trong d6 dd xdy dung mé
hinh Séng déng hoc mot chiéu Tuyén tinh dé dién todn dong chdy cho cdc doan séng trong mé hinh MARINE
va lam diéu kién ban dédu cho mé hinh S6ng déng hoc mét chiéu Phi tuyén, céi tién MARINE dé tinh todn
dong chdy ctia nhiéu nhdnh séng dé lam co sé tich hop véi mé hinh Séng déng hoc mét chiéu Phi tuyén cho
mang ludi séng. B6 mé hinh tich hop duoc trng dung thi nghiém trén lwu vire séng Cdi Nha Trang cho théy
dé vén hanh va cho két qué mé phdng tét hon.

Tir khéa: M6 hinh MARINE, Song déng hoc, luu vuc séng Cdi Nha Trang.

1. M& dau trong khudn khé cla Dy &n FLOCODS dé dy

Md&  hinh MARINE (Modelisation de bdo 1T lvu vuc séng H6ng [3], ndm 2006 duoc
nghién clru du bdo luu lvgng vé hd Hoa Binh
[2, 7], du bdo IT lwu vwec song Huong [22]. Hién
nay md hinh dang duogc st dung trong nghiép
vu dy bdo tai Trung tdm Dy bdo Khi twgng Thiy
van Quéc gia cho luvu vuc sdng Da [2], séng
HoAng [4]. Mac du md hinh MARINE ¢6 nhiéu uwu
viét, nhung chuwa dugc sir dung réng rai (du cho
phién bdn mé hinh dang phd bién & Viét Nam
la m3 ngudn ma, thuén tién cho viéc cai tién va
trng dung), do hién nay trong bé mé hinh nay
chua hoan thién dong chay trong séng. M6 hinh
MARINE hién tai chi tinh lwu lwgng cho cac doan
séng clia dong séng chinh, lvu lugng cac doan
nay duoc cdng don tir lwu lugng cla cac 6 ludi

I’Anticipation du Ruissellement et des
INondations pour des événements Extremes),
duoc ng dung tinh toan 10 thoi gian thyc tir
du an PACTES (canh bdo nguy co Il quét theo
khong gian) tai Phdp véi sy ho tro ban dau cla
BO nghién clru Phdp va Co quan vii tru Phap dé
tinh todn tran 1T quét xay ra ndm 1999 tai vung
phia Nam nuéc Phap [7, 14], wéc lvong mua tir
radar dé canh bdo It quét ndm 2002 [11]. Ngoai
Phap, md hinh MARINE con duwoc st dung dé
canh bdo I quét, du bdo 1t nhu Oman [16], Tay
Ban Nha [9], cac nudc khu vyc Dia Trung Hai
[9]. M6 hinh MARINE la mé thdy van théng s6

phan bd duoc (ng dung & Viét Nam tir 2001 c6 séng chay qua. Nhu vay, dong chdy trén céc
- nhanh séng trudc khi d6 vao séng chinh duoc
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biét 13 v&i luu vee 1én s& cho két qua moé phdng
khong to6t. D& han ché nhuogc diém nay, cac
nghién cttu trwdc day da nd luc chia nhd thanh
cac tiéu luu vy, tuy nhién s& lam mat vu thé
clia md hinh thdng s6 phan bé. Do viéc chi tinh
dong chay cho cac doan sdng trén séng chinh
s& dan tdi viec van hanh cong kénh do chia nho
lwu viee, khé khan khi thiét 14p va van hanh mé
hinh MARINE. Ngoai ra, dé tinh toan luvu lwgng
dén clra ra lvu vyc sdng thudng can phai sir
dung két hop vdi cdc moé hinh dién toan dong
chdy trong séng khac véi dau vao tir két qua
mo& hinh MARINE. Trong cdc nghién cttu trudc
day, Nguyén Lan Chau [2], Nguyén Vin Diép
[22, 3], Nguyén Tién Cuwong [15, 7], BUi Dinh
Lap [4] d3 két ndi md hinh MARINE va md hinh
IMECH-1D [2, 22, 21, 3] hoac Muskingum - Cunge
[4] d& md phong dong chay trén sdng Da [2],
séng Hong [3], song Hwong [22]. & Phap, dong
chdy trong séng duoc viét bdi Bessiére (2005)
bang phuong trinh xap xi séng déng hoc [19],
Foody st dung Muskingum [8], Rorrell sir dung
HEC-RAS [8] va MAGE-1D [8] dé két ndi v&i mo
hinh MARINE. Tuy nhién, cac mé hinh Séng dong
lwe nhw IMECH-1D, HEC-RAS, MAGE-1D can phai
sir dung di¥ liéu mat cat ngang, trong khi di liéu
nay rat it hodc khéng cé & khu vire vung nui, dac
biét la & thugng nguén céc sdng. Nhitng khu viurc
khéng c6 mat cat cé thé sir dung md hinh Musk-
ingum, Muskingum-Cunge hodc xap xi S6ng dong
hoc nhu cdc &ng dung & trén, tuy nghién cdc moé
hinh nay chi thé hién lwong trir thay van tuyén
tinh [19, 15], khdng phan anh qud trinh truyén
1T trong sdng va bién dong I1on cla dong chay
do tdc déng cla dia hinh [19]. Ngoai ra, cic &rng
dung & trén s dung lwu luong cdc doan song
duogc cong don tir luu lwgng céc 6 ludi cod sdong
chay qua va chi mé phong cho dong sdng chinh.
Dé khac phuc nhitng nhuoc diém trén, nhém
nghién ctru xay duyng moé hinh Séng déng hoc
mot chiéu va tich hgp vdi md hinh MARINE. Mé
hinh S6ng déng hoc dua trén dang don gian hoa
hé phuong trinh Saint Venant [19], mot dang
xap xi séng dong luc [15], m6 phong qud trinh
truyén I trong sdng do sy thay déi luu lugng
hay muc nudc. S dung mé hinh Séng dong hoc
vlra dép ng duoc yéu cau vé s liéu dau vao
& khu vuc vung nui, vira mé phdng dugc qua
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trinh truyén |0 va bién déng I&n cla dong chay
do tdc dong cua dia hinh. M6 hinh Séng dong
hoc Tuyén tinh mé phdng dong chay cic doan
sdng va md hinh Phi tuyén mé phdong dong chay
clia mang luéi song sé khac phuc nhuoc diém
cong don lwu lwgng va chi mé phéng dong séng
chinh cia md hinh MARINE. Ngoai ra wvu diém
cGia mo hinh Séng dong hoc néu trén cling tang
thém wu thé vé md phdng cho Iwu vie 16n, dia
hinh phirc tap cia md hinh MARINE. M6 hinh
Séng déng hoc dwoc 1ap trinh Fortran 70 dé
théng nhat véi ngdn ngit 1ap trinh cia md hinh
MARINE.

M6 hinh Séng déng hoc do Lighthill va
Whitham (1955) dé xuat [15] va dugc nhiéu
nghién clru vé sau phat trién, &rng dung dé mé
phdng dong chay trong kénh, séng sudi nhu:
Weinmann and Laurenson (1979), Hender-
son (1963), Brakensiek (1967), Cunge (1969),
Woolhiser (1975), Dawdy (1978) [15]. M0 hinh
mét chiéu trong sdng sau nay duwoc Jacowvis
(1996) nghién ciru cho sdéng cd bai v&i nhiéu
loai hinh dang mat cdt [13], Aminul Islam so
sanh gitta so d6 sai phan an va sai phan hién
[6], Tayfur phat trién dé mdé phéng su phat
trién va bién dang méit cat doc trong kénh boi
phu sa [10], Nwaogazie xay dwng mo6 hinh mot
chiéu phi tuyén bang phuong phap Newton-
Raphson [17]. Sau d6 duwoc nhiéu nghién clru
phat trién dé md phong trén swdn déc nhu:
Henderson(1966),HendersonvaWooding(1964),
Woolhiser va Liggett (1967), Kibler va Woolhiser
(1970), Schaafce (1970), Li (1975), Borah (1980)
[15]. & Viét Nam, md hinh mét chigu trén suwdn
déc d3 dugce Lurong Tudn Anh va Nguyén Thanh
Son st dung dé md phdng dong chay sudn déc
trong mo hinh KW1D [20].

Nghién ctu va &ng dung moé hinh Séng
ddng hoc mot chiéu & trén méi chi s dung
dang tuyén tinh, mé phoéng cho mdt nhanh
séng. Trong bai bdo nay trinh bay két qud xay
dwng moé hinh Séng déng hoc mét chiéu Phi
tuyén cho mang luwdi séng va s dung phuong
phap |3p Newton dé hé phuwong trinh Saint
Venant [1]. Cadc md hinh sau khi cai tién, tich hop
d& ng dung th& nghiém cho lwu vyc song Cai
Nha Trang dén tram thly van Déng Trang.

Sdng Cai Nha Trang la con sdng I&n nhat tinh




Khanh Hoa, bat ngudn tir d6 cao khodng 2.000m.
Séng gdbm nhanh séng Thac Ngwa va sdng Cho,
hop lwu tai vi tri cach tram thdy vin Bong Trang
khodng 2km phia thuong luu tram. Séng Thac
Ngua cé dang nan quat vdi cac phu lvu: Song
Giang, s6ng Khé, sdng Cau; séng Cho cé dang
canh cdy cé phu lwu EaThour. Trén lwu vuc chi
cé tram thdy vdn Déng Trang cd sb liéu quan
trdc dong chay nhiéu ndm (1983-nay) va tram
do mua nhan dan Khanh Vinh. Khu vuc |an can
6 cac tram khi twong Nha Trang, M’d Rak, Cam
Ranh. S6 liéu quan trdc dong bo trén séng Cai
Nha Trang trong tran |l dac biét I&n ndam 2010,
tir ngay 29/10-13/11 [5] duogc sir dung dé hiéu
chinh bd théng s6 mé hinh tich hop véi cac sb
liéu lvu lvgng thoi doan 1 gior tai tram Dong
Trang trén séng Cai, vi tri Dién Xuan trén song
Cho, vi tri Sdng Cau trén sdng Cau va vj tri Thac
Ngua trén séng Thac Ngwa. BO mé hinh tich hop
sau d6 sé duoc kiém dinh vé&i céc tran I ndm
2009, 2013 va 2016 dé danh gia kha ndng mé
phong dong chay |G trén séng Cai Nha Trang.

2. Phuwong phap luan

2.1. Co’ s& ly thuyét mé hinh MARINE [2]

M6 hinh MARINE mé phong quéa trinh hinh
thanh dong chay sinh ra b&i mua trén luu vuc
dya trén phuong trinh bao toan khéi lvgng:

aa—lt/+u.grad(V)=Po (1.1)

Trong dé:

V 13 thé tich khdi chat 1dng xét.

u 1 van téc cha dong chay gitta cac 6 ludi.
P, la lwvgng mua.

Van téc cha dong chdy trao ddi gitta cac 6

duoc tinh theo cong thirc:
2/3

il = pente. =

m

(1.2)

Vi ludi sir dung dé tinh toan 1a ludi vudng
(DEM) nén thay biéu thirc van t6c vao phuong
trinh tich phan ta thu duwoc:

4 {3 At

AH+Z I/ pente.— = P,.At (1.3)

~ K, Ax

Trong dé: pente |a d6 déc.

K_: Hé s6 nham Manning.

H: D6 sdu muc nuwdce cta 6 ludi.

AH: Sy thay d6i myc nwdc cta 6 lwdi tir thoi

diémt, dént,.

j: Huéng chay cla 6 ludi (j =1+4).

Ax: Chiéu réng 6 ludi.

At: Budce thoi gian tinh.

DAy chinh 1a phuong trinh tinh sy bién thién
muc nudc theo thoi gian ciia mdi 6 ludi.

MARINE dién todn dong chdy trao ddi giita
cac 6 lwdi vdi nhau, lvgng mua roivao cac 6 cla
lwu viee dugc coi la lvgng nudce bé sung tai moi
buwdc thai gian tinh.

2.2. Co s& ly thuyét mé hinh Séng déng hoc
1, 5]

Séng déng hoc tao nén do sy thay ddi trong
dong chay nhu thay d6i vé lvu lvgng nwdc hodc
téc d6 séng la van tdc truyén thay déi doc theo
kénh dan. Téc d6 séng phu thudc vao loai séng
dang xét va cé thé hoan toan khac biét véi van
téc dong nwdc. Déi vdi Song déng hoc, cac thanh
phan gia téc va dp suat trong phwong trinh dong
lvong d3 bi bd qua nén chuyén déng cha séng
dwoc mo ta chd yéu bang phuong trinh lién tuc.
Do d6 séng da mang tén Séng dong hoc va dong
hoc nghién clru chuyén dong trong d6 khdng xét
dén anh hudng cha khdi lvgng va lwc. Md hinh
Séng dong hoc dugc xac dinh bang cac phuwong
trinh Saint Venant nhu sau:

- Phuong trinh lién tuc:

00 o4
6_x+5:q (2.2)
- Phwong trinh dong luvgng:

S, =S, (2.2)
A=aQP (2.3)

Trong dé: A 1a dién tich mat cat wét.

Qla lvu lvgng.

g la nhap luu.

S,la do déc song.

S,la d6 déc ma sat.

Trong phuong trinh Manning v&i S_ = S, va
R=A/P ta cé:

1/2

0=+

Viét lai phuwong trinh (2.4) cho A tir d6 tim
duoc avap =0,6 nhu sau:

3/5
nP2/3
A=|—"—n | 0" 2.5

(1.49JSOJ © (23]

A7 (2.4)

47

TAP CHi KHOA HOC BIEN D81 KHi HAU ||

S6 14 - Thang 6/2020 ||




) an/} 0.6 2 6
- 1.49\/5 (2.6)

— apo’" 1( QJ (2.7)
af s ( a?j:" (2.8)

Ap dung so d6 sai phan an phuong trinh
(2.8) thu dwoc phuong trinh sai phéan song dong
hoc tuyén tinh.

ol

) NS
j+1 a t Q}H 4l +al
{ 0" +apf M[ 2 ] +At[ 5 ﬂ
L+0 Y 2.9
[ o 212" ] ] (2.9

Ap dung so d6 sai phan an phuong trinh
(2.1) thu dwoc phuong trinh sai phéan song dong
hoc phi tuyén.

At . V8 At
Qi el =0 ra)”

AX i+l
+ (2.10)
+At qz]+11 qz+1
2

Day 13 phuong trinh phi tuyén dsi véi @1 do
dé can duoc giai bang phuwong phap s6, trong
chuwong trinh 13p trinh d3 gidi phwong trinh 2.10
bang phuong phap 13p Newton [19]. St dung
két qua tinh toan tir mé hinh Séng déng hoc mét
chiéu tuyén tinh (2.9) lam gia tri ban dau cda
phép lap Newton. »

Tir d6 mét sai s6 du f(Q))) duge xac dinh
bang phuwong trinh (2.10).

j+ At j+ j+
f( ij+ll):_ x{#ll—‘ra( ij-v-ll)ﬂ_c (2-11)

rh =2 +0tﬂ(Q/”)”1 (2.12)

Muc tiéu Ia tim O gé budc /(91 bing
khéng. S& dung phuong phap l13p Newton va
céc buéce 13p k. Tiéu chudn héi tu cho qua trinh
l3p 1a:

S| < e

Udc lwgng gia tri khdi dau cta o trong moi
qua trinh 13p c6 anh hudng quan trong dén sy

hoi tu cla so dd. Mét cach tiép can la st dung
nghiém cuta so do tuyén tinh, phwong trinh (2.9)

(2.13)
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nhw 13 nghiém gan ddng thir nhat cha so d6 phi
tuyén. Li, Simons va Stevens (1975) [13] sau khi
tién hanh cac phan tich vé tinh &n dinh d3 chi
ra so d6 sir dung phwong trinh (2.10) 1a mét so
dd én dinh khong diéu kién va cé thé sir dung
céc tri cia At/Ax trong mét pham vi kha rong
ma khdng tao ra sai s8 I&n trong hinh dang cla
duong qua trinh lvu lvgng.

3. Thir nghiém tich hg'p md hinh Séng déng hoc
mot chiéu va mé hinh MARINE

3.1. Phuwong phdp tich hop

T phuong trinh (2.9) xdy dung duwgc mo
hinh Séng dong hoc mét chiéu Tuyén tinh. Mé
hinh duoc xy dwng 1a moét tha tuc (Proceduce
SdhTt) trong md hinh MARINE va thay thé thi tuc
(Proceduce CalcAplLat) tinh lvu lwgng cong dén
cho cdc doan séng tlr cidc 6 lwdi cia md hinh
MARINE goc (Hinh 3). Do qua trinh dién toan
cho cac doan séng ngan va dé dam bao vé mo
phdng déng thoi thudn tién cho viéc tich hop
nén trong nghién cru nay st dung mé hinh Séng
dong hoc Tuyén tinh.

M hinh MARINE gdc chi tinh toédn luu lugng
cho cac doan trén mot song (séng chinh). Tuy
nhién, thuc t& trén luu vuc cd rat nhiéu séng
két ndi vai nhau thanh mét mang ludi sdng sudi.
Vi chi tinh dong chdy cho séng chinh, nén dong
chay céc séng nhanh coi nhu dong chay swon
déc, qud trinh tap trung dong chdy tir cdc nhanh
vai d6 dai, kich thudc khac nhau vé séng chinh
I3 déng thoi. M6 phéng nhv vay 13 khong sat
véi thye t&, md hinh MARINE d3 khac phuc bang
cach chia nhd lwu vuc. Trong nghién ctu cla
Denis Dartus va David Labat d3 chi ra: Khi dién
tich lwu vue 1dn hon 1km?, dong chay bé mat
duogc tap trung vao mot mang ludi séng [7]. Dé
mé phdng dong chdy trong séng sudi, Bessiére
da mo phdng dong chay sudi bang phwong trinh
xap xi Séng déng hoc trong mé hinh MARINE
[8]. Theo quan diém cla Bessiére, néu chi mé
phoéng séng chinh ma van sét véi thuc té thi luu
vuc phai nhé hon 1km2 Dé khic phuc nhuoc
diém nay, nghién ciru xay duwng thém tha tuc
(Proceduce Q3D) cai vao md hinh MARINE dé
tinh todn dong chay cho mang ludi séng, bao
gdbm ca séng chinh va cic séng nhanh (Hinh 3).
Mbi doan cla tirng nhanh séng trong mang ludi




song da duoc dién todn bang md hinh Séng dong
hoc mot chiéu Tuyén tinh. Pay la co s& dé tich
hop m6 hinh MARINE va mo hinh Séng dong hoc
mot chiéu Phi tuyén cho mang luéi sdng.

M& hinh Séng ddng hoc mét chiéu Phi tuyén
cho mot nhanh séng dugc xay dwng tlr phuwong
trinh (2.10) va gidi bang phuong phap l3p
Newton [1, 19]. Xay dyng va tich hgp mo hinh
Séng déng hoc mét chiéu Phi tuyén vao mé hinh
MARINE. M6 hinh nay s dung mé hinh Song
déng hoc mot chiéu Tuyén tinh dé lam diéu kién
ban d4u gilp bai todn cha md hinh Phi tuyén
nhanh hdi tu, gidm budc lap trong qua trinh gidi

hé phuong trinh Saint Venant. Ap dung phuong
phédp phan cip séng va md hinh Phi tuyén nay dé
mé phong dong chdy cho mét mang luwdi séng.
Phuong phdp phan cip sdng theo thi tw nhw sau:
Séng chinh cé s8 th ty 13 1 (séng cap 1), séng
dé truc ti€p vao song cap 1 1a sdng cap 2 (s6 thir
tu 1a 2), séng dé tryc tiép vao sdng cap 2 1a sdng
cap 3 (th tw 13 3),... qué trinh phan cap sdng nhu
trén dugrc ti€p tuc cho dén cdp sbéng cudi clng
duoc dua vao tinh toan trong mé hinh (Hinh 1).
Ap dung so d6 phan cap trén cho lvu vuc song Céi
Nha Trang dugc thé hién trong Hinh 2.

o®

Hinh 1. So' dé phén cép ludi séng

Hinh 2. Phén cép séng Cdi Nha Trang

M hinh MARINE

4
Boc oo sir dir Ligu

Tinh thim Tinh mim

Giai phwong trinh bao todn
I

Tinh mire nirde ngim
+

Tinh lwu hrgng cfic & ledi séng

M dul MARINE goe

E M8 hinh Séng déng hoe Tuyén tinh

= i

:é Tinh lim lirong mang ludl song

E i

= Mo hinh Séng dong hoc Phi myén
1

Hinh 3. So dé tich hop bé mé hinh
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3.2. Ung dung thir nghiém trén lwu vuwrc séng dung bé mé hinh nay, trwdc hét can tién hanh

Cdi Nha Trang thiét 13p md hinh MARINE. D liéu dia hinh, 16p
B6 mé hinh tich hop dwoc (ng dung thi phd, st dung dat cho mé hinh MARINE duoc
nghiém trén luu viec séng Cai Nha Trang. Dé sl thé hién & cac hinh dudi day:
. m: Miin cat
W High: 2021 ®; [Caimin

m; | Phusamin
Wm0 | Setphisa

Low:4

Hinh 4. Bdn dé DEM séng Cdi Hinh 5. Bdn dé dat séng Cdi
P W v A o
dén tram Dong Trdng dén tram Pbng Trdng
336111 1352280 64 : 1.80 0,033
73 bs 648 1.00 9,033
33 Toadd |o eacmome STO0— 1.00  ©.933
VoS 2% .00 .00 1.00 @.033
236111 [ 1361940 €5110.00 34,08  F.00 0,033
236111 1361855 65195.00 95.00 /1.00 0,033
236026 1 : 0.033
a3se26 1| Khodng céch { B dée 0.033
236026 1 8.033
336026 1361600 6553%.00 99,09 1.00 2.833
336026 1361515 65620.00 100,00 1.00 0,033
516 92 1361090 2 1
MO6I61 1378045 0,00 T~vana 150 0,035
PO6A46  117800% 85.00 Cép 56 1.50 035
506531 1378004 170.00 1.5 /0,015
PO6SI1 13770201 255,00 40,00 1. 2,035
06531 1377835 \340,00 ad . o 5
o S ao0.d Heésonhim [0
iy deékﬁtnalnhﬂﬂhmg aa, T.00 LY
T T T T oI ITOT 48,88 1.50 B.8315
06701 1377665 680,00 40,00  1.50  0.035
POGIRE 1377665 765.00 40,00  1.50 0,035
06786 13177580 850,00 40.00 1.5 0,035
PO6786 1377495 935,00 A, 1.50 @.03%
Hinh 7. Céu truc file thiy lwc lwdi séng

Hinh 6. Ban dé rirng séng Cdi

dén tram Pdng Trdng
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M®&i 6 lwdi nhan dit liéu tir cac ban do trén,
lwgng mua cac 6 nhan duoc tlr cac tram mua
gdm: Tram thly vin Péng Trang, diém do mua
Khanh Son, tram khi twong M’d Rék trong pham
vi da gidc Theissen ma tram muwa khéng ché. Ban
d6 muwa phan bé 1a lwgng mua phan bé khong
gian theo da giac Theissen trén, moi thoi diém
cla lwvong mua xay dung dwoc mot ban d6 nhw
trén. Do d6 lvgng mua dau vao 1a mét bd nhiéu
|&p bdn d6 phan bd muwa theo thoi gian.

M& hinh Séng déng hoc mét chiéu Tuyén
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tinh va Phi tuyén duoc thiét |ap trén co s& mang
lwéi thay lwc nhu d3 phan cip séng (Hinh 2).
Nhanh séng gdbm nhiéu diém ndi vdi nhau duoc
xac dinh bang toa d6, khoang cach cong don tur
thuon lwu vé ha lwu. Tai mdi diém séng duoc
tinh todn do6 déc sdng, hé sé nham Manning (n),
chiéu rong sdng. DIt liéu d6 d6c sdng dwoc tinh
xap xi v&i d6 doc dia hinh dya trén ban d6 DEM,
chiéu rong sdng duoc do trén dnh vién tham va
két hop vadi bang tra thay lwc M.F. Xripnut dé
xac dinh hé s nham Manning.

Hinh 8. Lirgng muwa thoi doan 1 gior
trén I Ion nhdt ndm 2010

Hinh 9. So sdnh dwaong qud trinh lwu lrgng
vi tri Thdc Ngua
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Hinh 10. So sanh dwong qud trinh lwu lvgng
tram thay vdn Péng Trdng

Nghién ctru st dung lwgng mua thoi doan
1 gi& cac tram thdy van Dong Trang, diém do
mua Khanh Son, tram khi twong M’d Rak tir 11h
ngay 30/10 dén 23h ngay 07/11 ndm 2010 [5]
dé hiéu chinh va th&r nghiém. K&t qua tinh toan
dugec trich xuat cho céc vi tri Thac Ngua va tram
Dong Trang (Hinh 2).

S& liéu nay cling s dung dé so sanh trong
truong hogp md phdng cho toan bd mang ludi
sdng va chi mé phdng cho séng chinh (séng cap
1). Trwong hop chi mé phong trén song chinh,

Hinh 11. Lwgng mua trén 1 I6n nhat
ndm 2009
dudng qua trinh rat d6c, m6 phdng |G 1én nhanh,
xuéng nhanh. Trong trudng hop nay, dong chay
nhitng doan cé séng dwoc moé phdng bang dong
chdy sudn déc, khéng md phdéng duwoc hién
tugng bet séng IT khi truyén trong séng. Trudng
hop mdé phong cho cd mang luwdi séng cho
duong qua trinh sat véi duwong thuwc do hon,
c6 hién twong bet séng Ii khi truyén trong séng
dwoc moé phdng bang mé hinh Séng déng cla
cadc nhanh séng. Danh gid chat lwvgng mé phong
bang chi tiéu Nash tai tram Thac Ngua d6i voi
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truong hop chi cé séng chinh dat 72,4%, truong
hop mang luéi séng dat 83,7%; tai tram thay van
DPdng Trang d6i véi tredng hop chi ¢ sdng chinh
dat 79,5%, d6i véi mang lwdi séng dat 90,9%.

BA md hinh tich hop vdi cac théng s6 d3 duoc
hiéu chinh tir tran It ddng bé ndm 2010 duoc kiém
dinh vé&i tran 1T 1&n nhat nam 2009 (19h/1/11-
23h/7/11), 2013 (1h/5/11-23h/10/11) va 2016
(01/11-8/11); s6 liéu thyc do cac tram Dong Trang,
Khanh Vinh va M’d Rék do Téng cuc Khi tuong
Thay van quan ly. Lwvgng mua thoi doan 1 gid cac
tram trén dwoc st dung dé kiém dinh cho tram
thay van Dong Trang. Panh gid chat lugng mo
phdng cho trudgng hep chi co sdng chinh va mang
lwdi song twong wng vdi tran [ nam 2009 la 74,4%
va 93,2%; tran It nam 2013 1a 73,7% va 82,2%; tran
It nam 2016 |a 78,3% va 82,7%.

Tran It ndm 2010 do dac dugc ddng bd & nhiéu
tram trén sdng Cai nén dit liéu kha chi tiét dé hiéu
chinh déng thoi cling cho két qua ban d4au vé hiéu
qua cla tich hgp md hinh Séng déng hoc mét
chiéu Tuyén tinh vao MARINE. Tir trdn mua It ndm

4500

mers

Hinh 12. So sdnh dwong qud trinh lwu lvgng
ndm 2009

2010 d3§ tinh toan dong chay cac doan song tir cac
6 lwdi bang hai trudng hop 1a cong don va str dung
md hinh Séng déng hoc. Tir két qua tinh toan hai
trwong hop cho cac doan séng va sau do cung st
dung md hinh Séng ddng hoc mdt chidu Phi tuyén
dé& mé phong cho mang ludi séng, trich xuat két
quad tai vj tri Dién Xuan, Séng Cau (Hinh 2) cho két
qua duoc thé hién trong cac hinh dudi day.

So sanh két qua tinh toan dong chay cac doan
bang phuong phap cong dén va mo hinh Séng
dong hoc mot chiéu tuyén tinh tai vi tri Dién Xuan
va Séng Cau cho thay dinh I tinh bang cong don
tang nhanh, cudng suat |b I6n so vai dudng thuc
do va duong lwu luwong tinh bang md hinh Séng
déng hoc. Pudng qud trinh lwu lvgng tinh bang
Séng déng hoc khdp véi duong thuc do hon
dudng lvu lwong tinh cdng don. Chat lwgng mé
phdng theo chi tiéu Nash bang mé hinh Séng déng
hoc tai Dién Xuan dat 89,9%, tai Song Cau dat
84,6%; bang cach tinh cong don tai Dién Xuan dat
83,5%, tai Song Cau dat 71,8%.
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ndm 2013
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Hinh 15. Lwong mwa trdn I Ion nhét nédm 2016
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Hinh 16. Lwong muwa trén lii Ion nhét
ndm 2016

Hinh 17. So sdnh qud trinh lvu lwgng vi tri
Dién Xudn trdn It nam 2010

Hinh 18. So sdnh qud trinh lwu lvgng vi tri séng Cau trdn I ngm 2010

4. K&t luan

Tich hgp md hinh todn dé hoan thién mé
phdng dong chay trén Iwu vire sdng |a can thiét,
trong dé cé mo6 hinh MARINE. Nghién ctru tich
hop dwoc md hinh Séng ddng hoc mdt chiéu
vao m6 hinh MARINE dé& hoan thién, nang cao
chat lvgng md phong va 4p dung thlr nghiém
cho lvu vie s6ng Cai Nha Trang. Tuy nhién, day
mdi chi 1a két qua ban dau va mai dp dung thir
nghiém cho mét lwu vue séng, do d6 can thém
th& nghiém cho céc lwu vue khac.

Mbi mé hinh thanh phan trong mé hinh tich
hop dam nhan moét chic nang mé phong cua
mot thanh phan trong cdc quéa trinh phirc tap
cla dong chay luu vue séng. Do dé can phai co
s6 liéu chi tiét, nhiéu tram do dé hiéu chinh va
kiEm dinh tirng md hinh thanh phan. Nghién
ctru s dung s6 liéu cua tran I quan trac dong
bd ndm 2010 trén lwu vue séng Céi Nha Trang dé
hiéu chinh cdc mé hinh thanh phan. Tuy nhién,
viéc do chi tiét, déng bd sé liéu la rat khé khan

va vdi mot bd s6 liéu 1a chwa dd tin cdy, do d6
can dau tu thém cac nghién clru tuong tu.

Tich hgp mé hinh Séng déng hoc mét chiéu
vao md hinh MARINE gitip thiét |ap mé hinh don
gian hon, giam b&t viéc chia nho luu vue. Do d6
st dung md hinh don gian hon, gitp nang cao
hiéu qua &ng dung.

Qua trinh tich hop trén da chinh sira m3
ngudén mé hinh MARINE nhuwng khéng lam mat
gdc va van gitt nguyén ban md phdng dong chay
suwdn déc. Tich hop chi 1a b6 sung, hoan thién
phan con thiéu cda mé hinh.

Trudc day d3 cd nghién clu két néi mé
hinh MARINE va séng déng lyc (IMECH1D), vé
ly thuyét t6t hon mé hinh séng dong hoc. Tuy
nhién, s dung mé hinh Séng déng luc can phai
do méit cat ngang, trong khi dé viéc do mat cat
ngang & thwong ngudn céc song la rat kho khan,
tham chi khéng thé do. Do d6 tich hgp mé hinh
MARINE va Séng ddng hoc c6 tinh kha thi, thuc
té hon.
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INTEGRATING EXPERIMENTING OF MARINE MODEL AND ONE
DIMENSION KINEMATIC WAVE MODEL ON CAI NHA TRANG RIVER BASIN

Bui Van Chanh'¥), Tran Ngoc Anh®?
@Southern Central Region Hydro-Meteorology Center, VMHA
@VNU University of Science

Received: 22/4/2020; Accepted: 18/5/2020

Abstract: MARINE model is a hydrological parametric distribution model developed by Toulouse
Institute of Fluid Mechanics (France) and used in many countries. The model has been applied in Viet Nam
since 2001 as part of the FLOCODS project, used in projections in the Da river basin. MARINE model is
a physical distribution model of rainfall-runoff model, simulating flood flow on steep slopes but the flow
calculation in the river is not complete, other models need to be used to simulate. There have been a
number of studies using the Muskingum, Muskingum Cunge and IMECH1D one dimension hydraulic model
to connect the flow simulation in the river, but some issues need to be further improved. In this research,
we present some solutions to integrate MARINE model and one-dimension Kinematic model to improve the
quality of MARINE simulation model and supplement the flow calculation in the river. In particular, the linear
one-dimensional Kinematic wave model has been developed to calculate the flow for the river sections in the
MARINE model and to be the initial condition for the non-linear Kinematic wave model, improving MARINE
to calculate flow of many tributaries as the basis for integration with the non-linear Kinematic wave model
for the river network. The integrated model set tested on the Cai Nha Trang river basin shows that it is easy
to operate and gives better simulation results.

Keywords: MARINE model, Kinematic wave, Cai Nha Trang river basin.
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UNG DUNG MO HINH MIKE-NAM DU BAO CAC PAC TRUNG
TAI NGUYEN NU'GC TRONG LUU VU'C SONG BA

Lwong Hitu Dling!, Chu Nguyén Ngoc Son®, Tran Dirc Thién?, Doan Huy Phwong®
@Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu
@Vién Khoa hoc Tai nguyén nuwdc

Ngay nhén bai 6/5/2020; ngdy chuyén phdn bién 7/5/2020; ngdy chép nhdn ddng 29/5/2020

Tém tat: Bai bdo xdy dwng mé hinh dw bdo ddc trung téng lwgng dong chdy trung binh 5 va 10 ngady trén
Iwu vyee séng Ba trong mua i va mia can. Mé hinh MIKE-NAM dwoc st dung dé thiét Idp méi quan hé giira
cdc yéu té khi tuong, thuy vdn vdi cde ddc trung duw bdo tai nguyén nudc. M6 hinh duoc xdy dung cho hai
tram thdy véin An Khé va Cling Son va dong chdy dén ho Ayun Ha. Két qud du bdo thir nghiém mua I vé can
ndm 2017 cho thdy mé hinh dv bdo tai hai tram An Khé va Cing Son cho sai s6 téng luong nhin chung dat
yéu cdu (dudi 25%) & cdc thoi doan dw bdo, ddc biét la vao mua Id va tram Clng Son.

Tir khéa: M6 hinh MIKE-NAM, séng Ba, dw bdo tai nguyén nudc.

1. Gi@i thiéu

Xdac dinh va du bao tai nguyén nudc la mot
bai todn mang tinh da nganh, phurc tap, thé hién
mai lién quan chit ché gitra cdc yéu té khi tuong,
khi hau va thy van. Van dé danh gid va xac dinh
ngudn tai nguyén nudc trong qua khir va tuong
lai d3 trd thanh van dé quan trong trong quan
ly téng hop tai nguyén nuwdc. T nhitng nam
1960 T6 chirc Khi twong thé gidi WMO d3 céd
cac chuong trinh lién quéc gia vé danh gia va dy
bao tai nguyén nudc nham cé nhitng k& hoach
quan ly téng hop va phan bd ngudn nudc gitra
céc lvu vire séng mét cach hop ly. Nam 1994, 16
chirc Khi twong thé gidi WMO d3 xuat ban cudn
sach “Hwdng dan thiy vdn thwe hanh - Guide to
hydrological practices” [3], trong chuvong 50 da
néu rd: Panh giad tai nguyén nudc bao gbm ca
lwong nwdc mua, nuwdc mat, nuwdc ngam, nudce
béc thoat hoi va chat lo Irng. Cac tri s6 dac
trwng thé hién tiém nang ngudn nudc song trén
lwu vire gdm cd: Tri s6 trung binh ndm, thang va
mua, cac tri s6 I&n nhat, nhé nhat, tan suit dong
chay theo mua I, mua can,...

Hién nay, van dé dy bdo tai nguyén nuéc da

Lién hé tdc gid: Luwong Hitu Diing
Email: dungluonghuu@gmail.com

56 TAP CHi KHOA HOC BIEN DOI KHi HAU

duoc quan tdm & nhiéu quéc gia trén thé gidi
nhu My, Nhat, Trung Qudc,... Dac biét tai qudc
gia phat trién nhat thé gidi vé khi twong thay
van nhu MY, cdc théng tin du bdo vé tai nguyén
nudc, canh bdo han han tai cic luu vyc song
trén toan qudc duwoc cap nhat thudng xuyén va
duwa lén cac website cda Trung tdm Du bdo Khi
twgng Quéc Gia, thudc Cuc Quan ly khi quyén va
Dai Duwong Hoa Ky - NOAA.

O Viét Nam, trong nhitng ndm gan day van
dé nay rat dugc quan tdm bdi doi hdi phai dam
bdo ngudn nudc cho sy phat trién vé kinh té - x3
héi cla cac vung va tinh, thanh phd. Tir nhitng
nam 1960 d3 cé nhitng nghién clru vé cac van
dé xac dinh tdng lvgng nuwdc, dy bao thay van.
Theo thoi gian van dé dy bdo cang duoc dau
tu nghién clru, nhiéu don vi, vién nghién ctru,
trudong dai hoc cling thuc hién nghién cru nham
phuc vu khai thac hiéu qua ngudn nudc. Vi thé
van dé dy bdo thay van, tai nguyén nudc ludn
13 vin d& can nghién ctru, nhat 13 khi & cac lvu
vuc song, hinh thirc khai thac la da dang, thay
d&i thudng xuyén, nhiéu hd chira va céng trinh
chuyén nuéc duwoc xay dwng, nhiéu mau thuan
st dung nwdc ndy sinh.

Vung Nam Trung B0 va Tay Nguyén la 2 vung
cé nhiéu hd chira thay lgi, thdy dién, vi thé
tai hau hét cac con séng I&n thudc vung d3a bi
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diéu tiét bdi cac hd [2, 1]. Hinh thirc si dung
nuwdc tai cdc vung nay rat da dang, bao géom
dan sinh, ndng nghiép, cong nghiép, dich vy; Hé
théng cap nwdc vai nhiéu loai hinh khac nhau,
cac dap dang (Thach Nham & Quang Ngi; Dap
Van Phong, Thach Dé, Thach Hoa & Binh dinh;
Dodng Cam & Phui Yén,...), cdc hé chira ¢ ca thiy
lgi, thdy dién (nhiéu cdng trinh chuyén nuéc
sang lwu viee khac nhu hd An Khé, Ayun Ha va
sdng Hinh trén séng Ba, hd DakMi trén séng Vu
Gia,...). Trong cac lwu vyc trén, lvu vic séng Ba
13 luu vue ¢6 twong déi day da cac loai hinh sk
dung va khai thac ngudn nudc (hd thay dién,
hoé thdy lgi, dap dang, chuyén nudc trong va
ngoai lwu virc va cac hé dung nudc ndng nghiép,
sinh hoat, thiy dién, céng nghiép, dich vu & ca
thuong va ha du). Nhu ciu st dung trén luwu vue
phu thudc rat nhiéu vao ngudn nudc cap tir cac
ho. Vi thé van dé dy bao thly van va tai nguyén
nudc lai cang tré nén can thiét nham khai thac
hiéu qud ngudn nudc, cé ké hoach sir dung

nudc phu hop.

Trong nghién clru nay, cac dac trwng tai
nguyén nuwdc han vira cla vj tri tram thdy van
An Khé, ho Ayun Ha va tram Clng Son thuéc luwu
vuc song Ba dugc du bdo théng qua mo hinh
MIKE-NAM.

2. Lwu ve nghién ciru

Séng Ba bat ngudn tir dinh nui Ngoc R ¢
do cao 1.549m cla day Truong Son. Tir thuong
ngudn dén An Khé sdng chay theo huwdng Tay
Bac - Dong Nam, sau dé chuyén hudng gan nhu
Bac - Nam cho dén Cheo Reo.

Tlr day s6ng Ba nhan thém nhanh laYun va
lai chdy theo hwdng Tay Bac - Dong Nam cho
tdi Clng Son, sau dé chady theo hudng Tay -
Dong ra tdi bién. Téng chiéu dai séng chinh 13
374km. T ngudn dén clra séng cé nhiéu sdng
nhanh va suéi nhd dé vao, bao gdbm 36 phu
Iwu cdp |, 54 phu lwu cap Il va hang tram phu
lwu cap 11l (Hinh 1).
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3. Phuwong phap va két qua

M6 hinh NAM dugc xdy dung dé md phdng
qua trinh mua rao - dong chay trén luu vuc séng
Ba. B théng s6 cla md hinh duwoc xac dinh sao
cho dudng qua trinh I tinh todan tai cac tram thiy
van An Khé, Ayun Ha va Cling Son phu hop véi qua
trinh thuc do nhat.

Qua trinh hiéu chinh nham xéc dinh cac thong
s& cla md hinh dé cho két qua tinh todn phu hop
nhat véi s6 liéu thuc do. Viéc hiéu chinh cac thong
s6 md hinh ¢6 thé duogc tién hanh bang 2 phuong
phap: Phuong phdp thir sai hodc phuong phdp
t&i vu. Trong nghién clru nay, cad hai phwong phap
duoc st dung dé do tim bd théng s6 cho luu vuc
can tinh toan.

Qua trinh hiéu chinh dugc thyc hién theo céc
nguyén tac sau:

+ Hiéu chinh théng s6 mé hinh theo céc thoi
ky dau mua, gitta mua va cudi mua cda mua I
va mua can cho tirng nam sé dugc cac bo théng
s6 khac nhau.

+ Tinh trung binh bd théng s6 cac nam theo
tirng thoi ky tuwong ing dé duoc bd thdng sé cudi
cung cla tirng thoi ky.

+Diéu kién ban dau ctia md hinh duoc gia thiét

|8y cac gia tri trong khoang cho phép clia théng sé,
tir qud trinh hiéu chinh thong sé sé hiéu chinh diéu
kién ban dau kém theo néu két qua chua tét dé mé
hinh mé phéng t6t nhat qud trinh dong chay trén
lwu vire.

+ Viéc hiéu chinh va kiém dinh b théng s6 md
hinh NAM duoc tién hanh tuan tu tir thugng lwu
xudng. Dau tién, bd thong s6 md phdng qua trinh
mua rao, dong chay dén tram An Khé duoc hiéu
chinh va kiém dinh. Sau dé, 1a d&n md hinh mé
phong dong chdy dén hé Ayun Ha. Sau khi cé bd
théng s6 cla céac luu vire con dén An Khé va Ayun
Ha, tién hanh hiéu chinh, kiém dinh bd théng s6
mé hinh cta cac luu vue con thude khu gitta An
Khé-Ayun Ha-Clng Son véi tram thay vin khéng
ché la Cang Son.

Bo thdong s6 tim duoc s& dugc sir dung dé du
bdo dong chay dén céc vi tri tir s6 liéu du bao khi
tuong.

3.1. Thiét Idp mé hinh MIKE-NAM mé phéng
khu vuec nghién cuu

Lwu vyre séng Ba dwgre phan chia thanh 12 luu
vure bd phan va duoc khdng ché bdi 16 tram mua
nhu Hinh 2. Cac tram mua phan b6 & bén trong va
ca bén ngoai lvu vue séng Ba dugc xac dinh trong
s6 dua vao phuong phép da gidc Theissen (Hinh 2).

Hang Plang
*

Hinh 2. Cdc lwu vire bé phdn trén hé théng séng Ba
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Bdng 1. Trong sé cdc tram mua theo phurong phdp da gidc Theissen tai cdc luu vire khéng ché

Lwu vire Tram mua
con AnKhé | Pleiku | Cheo | Po Mo | Chw Sé | Mdrak | Krong | Buén | Son | Krong
Reo Ré Pa Ho6 Hoa Buk
An Khé 0,908 0 0 0,092
Ayun Ha 0 0,071 0,349 0,198 0,359 0| 0,022 0 0
An Khé - 0,065 0| 0,349 0,513 0,043 0,037
Cheo Reo
Song Hinh 0 0 0 0| 0,794 0 0| 0,206 0
Krong 0 0,004 0 0,38 0,005 0,355 0 0,306
Hnang
Cheo Reo 0 0| 0,383 0 0 0 0,617 0 0 0
- Cdng Son
Ayun Ha - 0 0,071 0,349 0,198 0,359 0 0| 0,022 0 0
Cheo Reo
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Két quéd kiém dinh mé hinh tir ném 2001-2009
Hinh 3. K&t quéd hiéu chinh kiém dinh mé hinh tai tram An Khé
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Hinh 4. Két quad hiéu chinh kiém dinh mé hinh tai tram Ayun Ha
Bdng 2. Hé s6 Nash hiéu chinh va kiém dinh cho cdc lwu virc khéng ché
Lwu vue khéng ché Hiéu Chinh Kiém Pinh
An Khé 0,81 0,76
Ayun Ha 0,81 0,82
Clng Son 0,79 0,72
Bdng 3. B6 théng sé hiéu chinh
Théng s6 Umax Lmax CQOF CKIF CK1,2 TOF TIF TG
An Gia tri 13,6 201 0,65 571 32,6 0,0743 0,364 0,0145
Khé | Théngsé | CKBF | Carea Sy GWLBFO | GWLBF1 | Cglow | Cklow
Gia tri 1538 1 0,1 10 0 0 10000
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Théng s6 | Umax Lmax CQOF CKIF CK1,2 TOF TIF TG
Ayun Ha Gia tri 13,9 106 0.183 203,9 19,8 0,0688 | 0,0998 | 0,264
" | Théngsé | CKBF Carea Sy GWLBFO | GWLBF1 | Cglow | Cklow
Gia tri 2112 1 0,1 10 0 0 10000
Théngsd | Umax Lmax CQOF CKIF CK1,2 TOF TIF TG
Clng Gid tri 14,9 152 0,918 108,5 30,8 0,84 0,238 | 0,0949
Son Théng sd CKBF Carea Sy GWLBFO | GWLBF1 | Cglow Cklow
Gia tri 2656 1 0,1 10 0 0 10000
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Két qud kiém dinh mé hinh tir ndm 2001-2009
Hinh 5. K&t qud hiéu chinh kiém dinh mé hinh tai tram Cdng Son

Qua trinh hiéu chinh, kiém dinh bd théng
s6 duwoc thyc hién tirng phan cho cac lvu vuc
khéng ché bai An Khé, Ayun Ha va Clng Son. Dé
hiéu chinh bd théng s6 cho cac Ilwu vire con phia
trén tram An Khé va Cling Son, sé liéu lvu lwong
ngay tir 01/01/1990 dén 31/12/2000 dwoc st
dung dé hiéu chinh b théng s8. D& kiém dinh
bd théng s6 nay, s6 liéu do dac tr 01/01/2001

dén 31/12/2009 duoc sir dung (Hinh 3-5).

P6i vai cac luvu vue con khéng ché dén hd
Ayun Ha, chi hiéu chinh b théng sé clia khu giita
tlr An Khé dén Ayun Ha. Do d3c diém s6 liéu do
dac, ti€n hanh hiéu chinh bo théng s6 cho chudi
dong chay ngay tir 01/01/1990 dén 31/12/1990
va kiém dinh cho chudi tir 01/01/1993 dén
31/12/1993.
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Sau khi thuc hién hiéu chinh, kiém dinh theo
cac nguyén tac trinh bay & trén, két qua hiéu
chinh va kiém dinh mo6 hinh MIKE-NAM cho cac
lwu viee khdng ché An Khé, Ayun Ha va Cdng Son
duoc thé hién nhu Bang 1-3.

Nhu vay cé thé thay rang md hinh MIKE-
NAM xay dung cho luu vic song Ba (tai 03 vj
tri tram thdy van) 3 mé phdng dwoc qua trinh
mua rao - dong chdy trén toan lwu vuec vdi két
qua kha tét, hé s& Nash tai ca 3 tram déu dat
yéu cau (>0,7). Do d6, bd théng sb thu sau hiéu
chinh kiém dinh c6 thé dugc sir dung dé du bao
tai nguyén nudc cho lwu vue séng Ba.

3.2. Dw bdo cdc ddc trwng tai nguyén nwo'c trén
lwu vre séng Ba

DE ti€én hanh du bdo thir nghiém dong chay
dén cac tram An Khé, Cung Son va hd Ayun Ha
vao mua can (thang 4) va mua Il (thang 9-10),
nghién ctru s& dung két qua dy bdo mua tir Vién
Khoa hoc Khi twgng Thiy van va Bién ddi khi hau
(IMHEN) va chubi sé liéu béc hoi tinh trung binh
tir cac thoi doan trudec.

Dw bédo dong chdy mia can

Két qua dy bdo th&r nghiém cho mua can dén
céc tram An Khé va Cing Son dugc thé hién &
cac Bang 4-5.

Bdng 4. Bdnh gid két qud du bdo du bdo téng lugng dong chdy can dén tram thiy vdn An Khé

Pac trung Tir ngay 18/4/2017 Tir ngay 23/4/2017
Thyc do Tinh toan Sai s6 (%) Thyc do Tinh todn | Saisd
(%)
TB 5 ngay (10°m?) 0,96 0,55 42,71 0,85 1,25 47,91
TB 10 ngay (10°m3) 0,9 1 11,05 1,01 1,28 26,7
Pac trung Tir ngay 28/4/2017
Thye do Tinh toan Sai s6 (%)
TB 5 ngay (10°m?) 1,25 1,37 9,51
TB 10 ngay (10°m?) 1,42 1,67 17,39

Bdng 5. Bdnh gid két qué dw bdo du bdo téng lwong dong chdy can dén tram thdy vdn Cdng Son

Dict Tir ngay 18/4/2017 Tir ngay 23/4/2017
actrun . .
) & Thuc do Tinh toan Sai s0 (%) Thuc do Tinh toan | Sai so (%)
TB 5 ngay

(10°m?3) 3,7 4,4 19,3 5,2 8,1 54,8
TB 10 ngay

(105m?) 4,5 5,1 13,4 4,6 13,3 187,3
Dict Ttr ngay 28/4/2017

actrun .

) & Thuyc do Tinh todn Sai s6 (%)
TB 5 ngay

(105m?) 4,1 4,2 3,5
TB 10 ngay

(105m?) 4,3 51 20,6

Tai tram An Khé, két qud sai s& du bao
trong mla can nam 2017 (tinh t&r ngay 18/4)
cho thay téng luvgng trung binh 5 va 10 ngay
cho sai s8 1&n hon so vai téng lvgng dong chay
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dén Cdng Son. D&i vdi tram An Khé, dy bdo
dong chay trung binh 10 ngay t&i cho két qua
t6t hon so véi du bdo 5 ngay tdi. Trong khi dd,
tai tram Cdng Son xu thé gan nhuv nguoc lai,




dac biét trong giai doan tlr ngay 23/4/2017.
Khi ti€n hanh so sanh véi sai s6 dy bdo mua,
c6 thé thay rang két qud dy bdo mua duogc

s&t dung cb xu hudng thién I&n so véi thuc
do va lugng mua cang |&n, sai sd cang giam
(Bang 6).

Bdng 6. Pdnh gid sai s6 dw bdo mwa muia can tai mét s6 tram thudc lwu virc

Clng Son An Khé Po Mo Ré
Thoi doan
dwbdo | Thyc do Tir}h Sais6 | Thuc do Tir]h Saisé | Thuc do Tl'r?h Sai s6
toan toan toan
D bdo téng lwvong muwa 5 ngay tdi
19-23/4 31,5 53,2 + 23,6 73,3 + 7 16 +
24-28/4 4,5 9,4 + 36,8 162,2 + 36,5 44,2 +
29/4-3/5 7,8 5,1 - 0,3 63,4 + 48 44 -
D bdo téng lwong muwa 10 ngay tdi
19-28/4 36 62,6 + 60,4 235,5 + 43,5 60,2 +
29/4-3/5 12,3 14,5 + 37,1 225,5 + 84,5 88,3 +

Dw bdo dong chay mua lii

K&t qud dy bdo thir nghiém cho mua Ii tai
2 tram An Khé va Clng Son dugc thé hién &
Bang 7 va Bang 8.

K&t qua dy bdo dong chdy mua I{ tai tram
An Khé d6i véi téng lvong dong chay dén
trung binh trong 5 va 10 ngay dat két qua kha
tot v&i sai s6 dudi 10% trong thang 10. Tuy
nhién, thoi doan du bdo tir ngay 11/10/2017
lai cho két qua dy bdo thién I&n (gdp hon 2
Ian). Tai tram Cung Son, sai s6 gitta du bdo
va thuyc do |&n hon so v&i tram An Khé. Két
qua du bdo phan I&n cho sai sé trong khoang

20-10% & thoi ky dau thang 9/2017. T&r ngay
12/9, dy béo téng lvong dong chady 5 va 10
ngay cho két qua thién 1dn tir 2 dén 3 lan.
P& xac dinh duwoc nguyén nhan gay nén tinh
trang nay, nghién ctu tién hanh déi chiéu vai
sai s6 du bdo muwa (Bang 9). C6 thé thay ring,
trong mua I3, két qua du bdo mua tai hau hét
cac tram trén luu vuc séng Ba cé xu hudng
thién 1&n so v@i thuc do. Tai tram Cung Son,
mua dy bdo I&dn hon tr 2 dén 4 1an so vdi
thuc do. DAy cé thé la ly do gdy nén sai s6
trong du bédo téng lvong dong chady tai Clng
Son.

Bdng 7. Bdnh gid két qud dv bdo du bdo téng lwgng dong chdy i dén tram thdy védn An Khé

DAct Ttr ngay 1/10/2017 Ttr ngay 6/10/2017
actrun . .
’ & Thyc do Tinh todn Sai s0 (%) Thuc do Tinh toan Sai s0 (%)
TB 5 ngay

(10°m?) 1,59 1,64 2,56 1,65 1,56 5,32
TB 10 ngay

(10°m) 16 1,57 1,76 1,65 1,61 1,9
et Tir ngay 11/10/2017 Tir ngay 16/10/2017

actrun

e Thgcdo | Tinhtoan | Sais6(%) | Thycdo | Tinhtodn | Sais (%)
TB 5 ngay

(10°m?) 1,64 4,16 153,48 1,69 1,49 11,93
TB 10 ngay

(10°m) 1,67 3,88 132,42 1,7 1,56 8,04

TAP CHi KHOA HOC BIEN D81 KHi HAU ||
S6 14 - Thang 6/2020

63




Bdng 8. Pdnh gid két quéd du bdo du bdo téng lwong dong chdy I dén tram thiy vdn Cing Son

bic tru T ngay 2/9/2017 T ngay 7/9/2017
actrun
e hecdo | Tinhtoan | Saisé (%) | Thucdo | Tinhtodn | Saisd (%)
TB 5 ngay

(10°m3) 25,4 18,2 28,3 15,45 12,07 21,88
TB 10 ngay

(105m?) 20,4 17,1 16,3 14,91 10,7 28,23
et T ngay 12/9/2017 TU ngay 17/9/2017

ac trun . .

' & Thyc do Tinh toan Sai s6 (%) Thuc do Tinh toan Sai s6 (%)
TB 5 ngay

(105m7) 14,4 48,6 238,3 15,1 40,7 169,7
TB 10 ngay

(10°m?) 14,7 37,2 152,3 15,4 43,7 184,2

Bdng 9. Bdnh gid sai s6 duw bdo mwa mua I nédm 2017 tai mét sé tram thude lwu vure

Clng Son An Khé Po Mo Ré
Thoi doan
dy bdo | Thyc do T|'r]h Saisd | Thuc do Tl’rjh Saisd | Thuc do Tirjh Sai s8
toan toan toan
D bdo téng luong mua 5 ngay tdi
2-6/9 15,8 29,1 + 0,0 0,2 + 13,5 1,5 -
7-11/9 12,1 53,1 + 50,2 2,8 - 37,0 7,5 -
12-16/9 22,5 11,3 - 14,3 24,1 + 44,7 44,6 -
2-6/10 1,3 34,4 + 72,0 49,2 - 56,8 74,8 +
7-11/10 1,0 20,4 + 9,7 12,1 + 15,3 23,7 +
12-16/10 4,5 7,5 + 19,4 46,0 + 15,3 60,4 +
D bdo téng lwgng mua 10 ngdy tdi
2-11/9 27,9 82,1 + 50,2 3,0 - 50,5 9,0 -
12-21/9 22,5 11,3 - 14,3 24,1 + 44,7 44,6 -
2-11/10 2,3 54,9 + 81,7 19,4 - 72,1 98,5 +
12-21/10 49,5 27,1 - 64,5 7,5 - 29,0 150,7 +

4. Két luan

Bai bdo trinh bay két qua th{ nghiém md hinh
MIKE-NAM cho viéc du bao dac trwng tai nguyén
nwdc mat cho luu vee séng Ba. M6 hinh mo phdng
dong chay tai 3 tram An Khé, Ayun Ha va Clng
Son duwoc hiéu chinh va kiém dinh véi hé s& Nash
khd 16n (0,7-0,8). Cac dic trung tong luong dong
chay tai hai tram thay van An Khé va Cing Son
da dwoc dy bao thir nghiém cho mua can va mua
I ndm 2017. K&t qua dy bdo cho thdy md hinh
MIKE-NAM cho két qua chdp nhan duoc védi sai s6
téng luwgng dong chdy nhd hon 25% & hau hét céc
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giai doan dy bao, ddc biét & tram An Khé vao mua
[T va Cdng Son va mua can ndm 2017. Tuy nhién,
xu thé chung cla mé hinh la cho két qua du bao
dong chdy thién 1én so véi thyc do, déc biét vao
cudi thang 10/2017. Sai s6 cla két qua nghién ctru
duoc bao gom sai s& mé hinh toédn va sai s6 tir dy
bdo mua, d6i vdi phuong phép dy bao tir cdc méd
hinh tat dinh, sy phu thudc cla dy bdo dong chay
vao két qua du bdo mua la diéu kho tranh khoi.
Nhuoc diém nay, cé thé duwoc khdc phuc thong
qua viéc nghién clru ng dung tri tué nhan tao
trong dy bdo mua, dong chay.
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APPLYING MIKE-NAM MODEL TO FORECAST WATER RESOURCES
PATTERNS, CASE STUDY BA RIVER BASIN
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Summary: The paper developes a model to predict the total volume of flood flow and dry flow
at hydrological stations in Ba River basin. The MIKE-NAM model is used to implement the relation
between climatic and hydrological factors with the water resources patterns. The proposed model is applied
to forecast flow to two stations An Khe and Cung Son and Ayun Ha reservoir. The forecasting results of
the 2017 year show a promising applicability of the model with acceptable errors (lower than 25%) in most
of studied periods especially in flood season and at Cung Son station.

Keywords: MIKE-NAM model, Ba river, water resources forecast.
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NGHIEN CU'U DANH GIA ANH HUGONG CUA BIEN DOI KHI HAU
DEN CHE DO DONG CHAY LU'U VU'C SONG BA

Lé Van Quy", Phan Van Thanh®, Mai Trong Hoang",
Lé Vin Tuat?, Phung Ngoc Trwd'ng?
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu
@Vién Sinh thdi va Bdo vé céng trinh

Ngay nhén bai 21/4/2020; ngdy chuyén phdn bién 22/4/2020; ngdy chép nhén ddng 20/5/2020

Tém tat: Dua trén cong bé vé kich bén bién déi khi hdu (BBKH) cho Viét Nam do B Tai nguyén va Méi
truorng céng bé ndm 2016, cdc yéu té khi twong, khi hdu ciing nhw ché dé thdy vén, dong chdy trén luvu virc
séng Ba sé chju dnh hudng va cé nhitng bién déi trong tuwong lai. Két qud nghién ctru cho théy, nhiét dé
trung binh ndm, I&n nhét va nhé nhdt tai cdc tram trén lwu vire ¢é xu hudng ting theo thdi gian & 2 kich
bdn RCP4.5 va RCP8.5. Xu thé bién déi cda nhiét dé kéo theo lwong béc hoi tdng Ién, ciing nhu luvgng mua
trung binh ndm tai hdu hét cdc tram muwa déu cé xu hudng ting so vdi lwong mua trung binh ndm cda kich
bén nén. Tuy nhién, sw bién déi lwong mua gitra cdc thdng va cdc mua trong ndm cé xu huwdng khdc nhau.
Cu thé, lwong mua tai cdc tram ¢ xu hudng tédng vao mia hé, mia thu va gidm vdo mua déng, mua xuén;
nhwng mirc d6 téng gidm giita cdc tram trén lwu vire séng Ba co sw khdc nhau. Két quad tinh todn dong chéy
trén lwu vire séng Ba theo cdc thdi ky trong twong lai cho thdy dong chdy cé su thay déi theo cdc thdng cla
tirng mua. Két qua, cdc kich bédn BDKH tdc déng dén dong chdy khd manh mé tai tram An Khé va Cing Son
vdi kich bdn RCP4.5 va RCP8.5, dong chdy ¢ xu hudng gidm vao mua kiét véi mic gidm lwu lwong Idn nhat
thuong vao thdng VI, Vil va cé xu hudng tdng vao mua i véi mire tdng lwu luong I6n nhét thudng vao X, XI.
Mre d6 dnh huréng cia BBKH dén dong chdy mua can Ién hon so véi mua Id.

Tir khéa: Bién d6i khi hdu (BPKH), séng Ba, An Khé, Cling Son.

1. Mé d3au

Séng Ba la séng I&n nhat & vung Nam Trung
Bo cla Viét Nam, nam tron ven trong lanh thé
nwdc ta véi dién tich toan bd lwu vuc khoang
13.300km?2. Lwu vyc nam trong toa do dia ly
108° dén 109°27’ kinh dd Déng va tir 12°30’ dén
14°40’ Vi d6 Bac. Phia Bac giap lwu vuc sdng Tra
Khuc, phia Tay va Nam giap luu vic Ban Thach
va song Cai (Nha Trang), phia Bbéng giap luu vuc
sdng Kon, séng Ky Lo va Bién Déng. Dién tich luwu
vure séng Ba thudc phén gidi bdn tinh Kon Tum,
Gia Lai, Dak LAc va Phu Yén, vdi tong dién tich dat
ndng nghiép trén 350 nghin ha va téng dan s6

374km, b3t ngudn tir dinh ndi Ngoc R6 (Kon
Tum) cao 1.549m thudc dai Trwong Son, doan
thuong ngudn chdy qua tinh Kon Tum va Gia
Lai theo huéng Bac Nam dén tram thly vin An
Khé, chay theo huéng Tay Bac - Pong Nam. Sau
d6 sdng chay theo huwéng Bong Bac - Tay Nam
ti€p theo 13 hudng Bac Nam vé dén Cheo Reo.
Tir Cheo Reo séng chdy theo hudng Tay Bic -
Dong Nam vé dén Son Hoa va tir day séng chay
theo hudng Tay - Déng d6 ra bién Dong tai clra
Da Rang, Phu Yén.

Duwdi tac dong clia BDKH cé thé din dén ché
dd mua, ché d6 dong chay, hé qua sé |am cho
cac hién tugng thién tai nhu han han, 10 lut,...

trén lwu vue khoang 1,5 triéu ngudi.
Séng Ba 13 dong séng I&n cé chiéu dai

Lién hé tdc gia: Lé Vdn Quy
Email: vanquymt@gmail.com
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phtrc tap hon [4]. Diéu d6 sé anh hudng rat 16n
t&i phat trién kinh t& - x3 hdi trong lwu vuc sdng
Ba. Muc tiéu trong nghién clru nay, danh gia anh
hudng cla cac kich ban BBKH RCP4.5 va RCP8.5
[1] t&i dong chay trén hé théng séng Ba.
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2. Di¥ liéu va phwong phap
2.1. Phwong phdp nghién ciru

Cac phuong phap dugc st dung trong nghién
ciru: (1) Phuwong phéap théng k&, st ly sb liéu
dung trong viéc phan tich va x& ly sé liéu dau
vao cla bai todn, (2) phwong phap mé hinh, &rng
dung mé hinh thdy van théng s6 tap trung MIKE
NAM [5] dé danh tinh todn va mé phdng qua
trinh dong chdy trén toan lwu vuyc séng Ba. Trén
co s& d6 s@ tién hanh phan tich, danh gid cac
yéu td khi tuong (nhiét do, béc hoi, lvgng mua)
va thdy van (dong chdy thang, dong chay ndm,
dong chdy mua I8, dong chdy mua can) trén lwu
vurc séng Ba theo 2 kich bdn RCP4.5 va RCP8.5.
2.2. Thiét Idp mé hinh MIKE-NAM

M6 hinh mua dong chdy MIKE-NAM duoc
thiét 1ap dé mo6 phdng dong chay dén tram

thdy van An Khé va Cing Son duwdi tac dong cla
BDKH, dé tinh todn chinh xac dong chay trén cac
lwu vye, viéc dau tién 13 phai hiéu chinh kiém
dinh mé hinh va&i céc sé liéu thuc do, tir d6 xac
dinh bd théng s6 cho céc tiéu lwu vuec.

Can clr vao mang ludi tram thdy van, mang
lwdi sdng sudi, va ban dé dia hinh DEM, luwu vye
séng Ba trén dija ban tinh Gia Lai dwgc chialam 9
luu vire bo phan. Trén toan bo lwu vye song Ba 9
tram do mua dugc dua vao tinh todn bao gém:
An Khé, Pleiku, Cheo Reo, PoOMoRE, Chu Sé,
Mdrak, KréngPa, Buén H6, Son Hoa va 2 tram
khi twong do béc hoi la An Khé, Pleiku. Trong
dé, lvgng mua binh quan cho cac lvu vuec bd
phan dugc xac dinh theo phuong phap da gidc
Theissen tich hop san trong md hinh MIKE NAM
dam bao tinh todn dén anh hudng cla cac tram
mua trong va lan cén clta lwu vee Hinh 1.
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Hinh 1. So' dé phén chia lwu vue theo da gidc Thiessen

S& dung chudi s6 liéu cac tram An Khé va
Clng Son tir ndm 1985 dén 1997 hiéu chinh
thong s6 mo hinh va chudi s& liéu tir 1998-
2011 kiém dinh md hinh. S dung phuong
phap thi sai d€ do tim bd théng s6 cho céc
lwu vre. Muc dich 13 tim ra dugc bd thong s6

rng véi két qua tinh todn va thyc do phu hop
nhat (Bang 1). Dung chi tiéu Nash-Sutcliffe dé
danh gid tinh phu hop cta két qua gitra tinh
toan va thyc do (Bang 2). K&t qua hiéu chinh
va kiém dinh m6 hinh duoc trinh bay trong
Hinh 2 va Hinh 3.
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Bdng 1. B6 théng s6 mé hinh NAM cho cdc lwu vie bé phdn

Théng sd
STT | Lwuvuc Umax Lmax CQOF CKIF CK1,2 TOF TIF TG CKBF
1 An Khé 10,2 102 0,62 203 22,3 0,54 0,08 0,235 1536
2 Cdng Son 16,4 128 0,84 416 28 0,501 0,13 0,132 1097

Bdng 2. Két qué hiéu chinh va kiém dinh mé hinh NAM tai cdc tram thdy vdn
thuéc lwu vyee S6ng Ba

Két qua hiéu chinh dong chdy
tai tram An Khé
Hinh 2. Két qud hiéu chinh dong chay

T Tram Hiéu chinh Kiém dinh
NASH WBL NASH WBL
1 An Khé 0,79 6,8% 0,76 4,7%
2 Clng Son 0,80 -3,7% 0,78 2,2%
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Két qua hiéu chinh dong chdy
tai tram Cdng Son
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Két qud kiém dinh dong chédy
tai tram An Khé
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Két qud kiém dinh dong chdy
tai tram Cdng Son

Hinh 3. Két qud kiém dinh dong chdy

K&t qua hiéu chinh, kiém dinh bd thong sd
cho lvu vire An Khé va Cling Son cho két qua tét,
duong qua trinh lvu lwgng tinh toan, thuc do
tai tram An Khé, Clng Son tuong d6i t6t vé hinh
dang dwong qua trinh va dinh |G, chi tiéu danh
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gia sai s6 vé duwdng qua trinh NASH > 0,75, sai s6
téng luvong thap WBL < 7%. Nhu vay, bd thong
s6 ctia md hinh thay van tim dugc cho lwu vuc
séng Ba d3 md phong tét qua trinh dong chay
trén luu vye. Cac bd thdng s6 clia md hinh sé




duogc sir dung dé tinh todn dong chay cho cac
thoi ky trong twong lai theo 2 kich ban phat thai
RCP4.5 va RCP8.5.

3. Két qua nghién ctru va thao luan

3.1. Kich bdn bién déi khi héu cho lwu vuwc
séng Ba

a) Nhiét d6

Nhiét dé trung binh ndm, I&n nhat va nhé
nhat tai cic tram trén lwu vuc séng Ba déu cd
xu thé& ting & ca 2 kich ban bién d6i khi hau, tuy
nhién murc tang gitta cdc mua trong ndm khong
c6 sy thay déi nhiéu. K&t qua tinh todn thong ké
sy thay ddi nhiét dé cho thay:

Alirc ting nhigt 3§ hing nim tyi trym An Khi
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Hinh 4. Sw gia tdng nhiét dé trung binh ndm cua kich bédn BPKH so vdi kich ban nén
tai moét sé tram trén séng Ba

Nhiét dd trung binh ndm: Vé&i kich ban
RCP4.5, nhiét d6 trung binh nam tang tuw
0,6-0,7°C (thoi ky 2016-2035) dén 1,7-1,8°C
(thoi ky 2046-2065), va tang manh tur 2,3-2,6°C
vao thoi ky 2080-2099. Nhiét d6 trung binh nam
cla kich ban RCP8.5, cd xu thé tdng kha manh,
tang tir 0,9-1,1°C thoi ky 2016-2035 va dén thoi
ky 2080-2099 thi nhiét d6 trung binh nam tang
manh tlr 4,0-4,5°C (Hinh 4).

Nhiét do I&n nhat nam: Kich ban RCP4.5,
nhiét d6 I&n nhat nam tang dao doéng tir 0,7-
0,8°C thoi ky 2016-2035 dén 1,9-2,2°C thoi ky
2046-2065 va tang manh tlr 2,6-3,0°C vao thoi
ky 2080-2099. Kich bdn RCP8.5, nhiét d6 I&n
nhat ndm coé xu thé tdng khd manh tir 1,1-1,4°C
thoi ky 2016-2035 va dén thoi ky 2080-2099 thi
nhiét do 1&én nhat ndm tang manh tir 4,3-5,1°C.

Nhiét d& nhd nhat ndm: Kich ban RCP4.5,
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nhiét dé nho nhat ndm tang tr 0,5-0,6°C (thoi
ky 2016-2035) dén 1,6-1,8°C (2046-2065), va
tang manh t&r 2,1-2,3°C vao thoi ky 2080-
2099. Kich ban RCP8.5, nhiét d& nho nhat
nam cé xu thé tang khéng 1&n so véi kich ban
RCP4.5, tang t&r 0,9-1,1°C thoi ky 2016-2035
va dén thoi ky 2080-2099 thi nhiét dd nho
nhat ndm tang twr 3,9-4,3°C.
b) Béc ho'i tiém nédng

Cling nhu nhiét do, lvgng béc hoi trung

binh ndm trén lwu vwe cd xu thé ting theo
thoi gian (Hinh 5). B&c hoi tiém nang cla 2
thoi ky dau & cd 2 kich ban kha tuong dong,
dén thoi ky 2080-2099, murc tang béc hoi bat
dau cd su khac biét. Cu thé, thoi ky 2080-
2099 kich ban RCP8.5 cho két qud bdc hoi
tiém nang tdng cao nhat 1én dén 9,6% tai
tram An Khé so v&i thoi ky 1986-2005, mirc
tdng b6c hoi tiém ndng cao nhat cda kich ban
RCP4.5 13 5,1% tai tram Budn H®O.
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Hinh 5. Thay déi lugng béc hoi (%) theo cdc kich bdn 1 s6 tram khi tuong trén luwu vue séng Ba

¢) Lwong mua

Nhin chung, lwogng mua trung binh nam
BDKH tai hdu hét cic tram déu cd xu thé ting
so Vi lvgng mua trung binh nam cda kich ban
nén, chi cé rat it tram co ty 1é giam. Tuy nhién,
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ty 1é tang - gidm khdng déu trong cdc mua trong
nam, chd yéu lwvgng mua tdng vao mua hé, mua
thu va gidm vao mua déng, mua xuén; ty & tang
dao dong chénh léch kha Ién gilta cac tram
trong khu vire (Hinh 6).
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Hinh 6. Murc thay déi lvgng mua trung binh ndm thoi ky tuong lai so vdi thoi ky nén
tai cdc tram trén lwu vyc séng Ba
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Xét lwgng mua trung binh nam tirng thaoi ky,
so v&i thoi ky nén, lwgng mua trung binh nam
céc thoi ky cé xu thé ting rd rét. Tuy nhién, ty &
tang gitra thoi ky 2016-2035 so véi thoi ky nén
tai mét sd tram khéng I&n, nhiéu tram lugng
mua chi tang tr 1,5-3%. Ty 1é lvgng muwa cla 2
thoi ky sau cd xu thé ting nhanh hon so vdi thoi
ky trwdc. Cu thé, thoi ky 2046-2065, ty 1é mua
tdng dao doéng tir 3-5,3%; thoi ky 2080, ty 1é
tang tir 3,2% dén hon 8% so véi thoi ky nén cla
kich ban RCP4.5. Con & kich ban RCPS8.5, ty 1é
nay twong ng la 3,5-6,5% va 4,3 dén gan 10%.

V& mua mua, lvgng mua cé xu thé ting &
hau hét cdc thang mua mua cuta ca 2 kich ban,
dac biét tang manh vao cac thang mua he (VI-
VIII), va gidm vao cac thang cubi cla mua mua
(thang IX, X, XI).

Vé lvgng mua mua khé, lwong mua cé xu thé
giam vao cac thang mua déng (XII, 1, 1) va xuén
(N1-V). & thoi ky 2016-2035, xu thé gidm so vdi

Mirc 35 thay Aoi (%4) lun liromg trung binh nim so véi
thoi ki nén 1986-2005 cita cac Kich bin tai tram An Khé
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thoi ky nén dao déng khodng 1,0 dén 4,0% cla
kich ban RCP4.5, va giam manh tir 1-6,5% cua
kich badn RCP8.5, va lvgng mua cac thang mua
ddng cd xu thé giam it hon lvgng mua cac thang
mua xudn. Dén thoi ky 2080-2099, thi luvgng
mua cla cac thdng mua khd ¢ xu thé tang Ién
tai mot sé tram, va tai mot s tram lugng mua
cling giam it hon so v&i thoi ky 2016-2035.
3.2. Tdc déng cua BDKH dén ché dé dong chdy

Dong chay dén cdc tram thay van va cac luu
vire b phan trén séng Ba dwoc tinh theo 2 kich
ban bién d6i khi hau RCP4.5, RCP8.5 va mdi kich
ban duwoc tinh cho cac thoi ky: Nén 1986-2005,
2016-2035, 2046-2065 va 2080-2099.
a. Dong chdy ném

Téng dong chay ndm trén toan hé théng séng
Ba cd xu thé bién d6i kha rd tai cac tram & ca 2
kich ban so vai thoi ky nén. Tuy nhién, sy bién
d&i dong chdy ndm trén tirng nhanh séng co sy
khac biét (Hinh 7).

Mhirc 4 thay 451 (%) o lrong trung binh nim sovid
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Hinh 7. Suw thay déi dong chdy trung binh ndm so vdi kich bdn nén

Thoi ky 2016-2035: Tai tram An Khé, dong
chdy trung binh ndm gidm khodng 4,4 dén
6,5m3/s (twong duong 1,8-2,3%); tai tram Clng
Son gidm khoang 76m3/s (twong (ng xap xi
1,9%) nhung lai tdng v&i giai doan 2046-2065;
tai tram An Khé tang khoang 3,8m3/s tuong
duong 1,7% & kich ban RCP4.5, d6i vdi kich ban
RCP8.5 tang khoang 5,4m3/s twong duong 2,6%;
tai tram Cung Son dong chay trung binh tang
khodng 134 dén 164m?3/s twong dwong 3,2-3,8%
so vdi thoi ky nén.

Thoi ky 2080-2099, Ivu lwgng trung binh tai
tram An Khé tlr 6,2-9,6m3/s (khodng 2,2 dén
3,4% so véi thoi ky nén); tai tram Cdng Son
tang tlr 160-190m3/s (tvong dwong khoang 3,2-
3,6%); so vai thai ky nén.
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Hé théng sdng Ba la su tdp hop clia nhiéu nhanh
sdng khac nhau. Do d6, su phan b6 dong chdy cling
6 s bién thién theo khéng gian va thoi gian theo
tirng kich ban bién déi khi hau. K&t qua cho thay,
xu thé bién d6i dong chay trung binh ndm thay déi
tang hay gidm so vdi thai ky nén la phu hop véi sy
thay déi cla lwvgng mua va bdc hoi trén luu vuce
cling nhu su bién déi theo tirng thang trong ndm
theo cdc kich ban khac nhau.

b. Dong chdy mua lii

Trén céc lvu vye sdng, dong chady mua i cac
kich ban bién d6i khi hdu déu cé xu thé ting so vdi
kich ban nén, dong chay mua It kich badn RCP8.5 ¢c6
xu thé tang I&n so vdi kich ban RCP4.5, dong chay
trung binh mua I kich bdn RCP4.5 nho hon dong
chay mua G kich ban RCP8.5 (Hinh 8).
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Hinh 8. Su thay déi dong chay trung binh mua Iii so vdi kich ban nén

Thei ky 2016-2035: So vdi thoi ky nén, dong
chay trung binh mua Il tinh toan tai cac tram
An Khé ting |én trong khoang tir 0,5 dén xap xi
1,4%. Lwu lwgng trung binh mua T tai tram An
Khé theo kich ban RCP8.5 tang 1,8%, tai tram
Cdng Son tang 1,3% so vdi thi ky nén.

Thoi ky 2080-2099: Luu luvgng dong chay 1T
tang kha rd so vai thoi ky nén cling nhu sy khac
biét 1&n trong k&t qua tinh toadn theo cac kich
ban. Theo d6, kich ban RCP8.5 cho dong chay
trung binh mua Il tdng nhanh nhat. Tai tram An
Khé tang I&n nhat 7,3%; tai tram Clng Son murc
tang l&n hon tram An Khé nhung khéng nhiéu &
muc 8,5%.

Xét phan phdi dong chdy trong ndm, dong
chdy mua I c6 xu huédng ting nhe vao thang
dau mua (thdng IX), nhung sau d6 gia tang
manh vao cac thang gitta mua I (thang X, Xl);
vao thang cudi mua li lvu lvgng cé mirc ting
nhuwng nho hon.
¢. Dong chdy mua can

Trong mua can, luvu luvgng trung binh cla
mot s& thang cla cac thoi ky 6 xu thé ting Ién
so vdi kich ban nén, ngugc lai mot s6 thang cé
xu thé& gidm. Tuy nhién, cdc thang co sy gia tang
khong I&n, do d6, lwu lvgng trung binh mua can
c6 xu thé gidm theo cac thoi ky véi mire dé khac
nhau gilta cac nhanh séng (Hinh 9):

Mire 4§ thay @5 (%) luu lrgmg mitn kigt so vii thin
ki ném 1986-2005 cia che kjch bin tal tram An Khié
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Hinh 9. Su thay déi dong chdy trung binh mia can so vdi kich ban nén

Thoi ky 2020-2035: Theo kich ban RCPS.5,
dong chay trung binh mua can tinh tai tram An
Khé gidm 13,5% so vé&i thdi ky nén; tram Cdng
Son dong chay trung binh mua can gidm 16% so
V@i thoi ky nén.

Thoi ky 2080-2099: Theo kich ban RCPS.5,
dong chay trung binh mua can tai An Khé giam
18% so vé&i thoi ky nén. Dong chay tai tram Cldng
Son cé mirc giam trong mua can I&n hon khoang
19,5%, cho thady cang vé giai doan cudi thé ky
dong chay suy giam dang ké cé kha ndng lam

xuat hién thi€u nudc va han han trén toan bd
lru vuyre sGng Ba.

Dong chay mua kiét, cé xu huéng chung la
gidm dan tir gitta mua kiét dén cudi mua kiét,
gidm manh nhat vao cac thang cudi (thang VI,
V1), cac thang chuyén tiép tir mua Il sang mua
kiét (thang I, 11) giam nhe khéng dang ké.

d. Dong chady theo thdng

Bién ddi dong chay theo thang tai tram An
Khé va Cung Son kich badn RCP4.5 va RCP8.5
dugc thé hién trong Hinh 10 va 11 duéi day:

73

TAP CHi KHOA HOC BIEN D81 KHi HAU ||
|

S8 14 - Thang 6/2020




Sap thay @i dong chiv cic thed ki kich bin RCP4.5 10 vii
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Hinh 10. Bién déi dong chdy theo thdng tai tram An Khé va Cing Son kich bédn RCP4.5

Sy thay 881 dbng chiy che thitd k¥ kich bdn RCPBE.S so vid
thoi k¥ mén tram An Khi (%)
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Hinh 11. Bién déi dong chdy theo thdng tai tram An Khé va Cing Son kich bédn RCP8.5

Tai tram An Khé, Ivu lvgng nuwdc thang chi
tdng trong 4 thang mua I nhung tang manh
nhat 13 thang X va thang X|, trong thang cudi
mua |0 thi mdc tang nho hon; trong cac thang
mua can lvu lwgng nudc déu cé xu hudng giam.
Théng X! la thang cd lvu lvgng nuwdce tang nhiéu
nhat (15,3%) va thang VIl 1a thang cé luu lvong
nuwdc giam nhiéu nhat (38,7%), xuat hién trong
thoi ky 2080-2099 & kich ban RCP8.5. Tai tram
ha luu, lwvu lvgng nudce thang cling ting nhiéu
nhat trong 2 thang gitta mua Ii la thang X, XI
va xuat hién tdng & thang dau mua can thang
[, lvu lwgng nuwdc 2 thang mua can gidm nhiéu
nhat 1a thang VI, VII véi mic gidm I&n nhat |a
39,3% & cudi thé ky thoi ky 2080-2099 & kich
ban RCP8.5.

4. K&t luan

Trong cdéc kich ban BDKH ndm 2016 déi voi
song Ba, lvgng mua trung binh ndm cé xu thé
tang, do lvgng mua tang nhiéu vao mua hé
va thu, gidam nhe vao mua déng va mua xuéan.
Lwong mua tdng manh nhat vao cic thang
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VI-VIIl va gidm manh vao cac thang XlI, 1, II.
Lvong mua trung binh thang cé thé tang tu
3,2% dén 8% ddi véi kich ban RCP4.5 va tang tir
4,3% dén 10% dd&i vai kich ban RCP8.5. Luong
b&c hoi tiém nang tang manh theo céc kich ban
BDKH. Lugng bdc hoi tdng manh nhat theo kich
ban RCP8.5, tai cac tram c6 xu thé tdng manh
vao thoi ky 2080-2099.

Su bién déi vé lugng mua va bdc hoi tac
doéng dang ké dén sy phan phdi cac dac trung
dong chay trong nam theo hudng tiéu cyc hon,
vé mua mua, I lut von d3 khoc liét lai ¢o chiéu
hudng khdc liét hon, trong khi d6 vao mua khd,
thiéu nwdc cho san xuat va bdo dam mai trwong,
dong chay lai c6 xu thé suy giam.

Vé mua |, dong chay |0 ting 1én theo cac
kich ban bién d6i khi hau lam muc nwdc sdng
tang lén & tat ca cdc kich ban BDKH. Sy gia ting
I&n nhat 13 & kich badn RCP8.5. Tuy nhién, lvu
vc séng Ba, do cé hé théng dé bao vé va hé
thong ho chira cat It nén ha du khong bi ngap
lut do nudc séng tran vao.




L&i cdm on: Bai bdo duworc trich dan két qud tir nhiém vu khoa hoc va céng nghé cép tinh “Nghién ciru gidi
phdp céng nghé thay - Idm két hop chéng x6i mon, sat I& mét sé khu virc séng, hd va lwu viee séng Ba, tinh
Gia Lai nhdm thich nghi vdi bién déi khi hdu - md sé” (Md s6: KHGL-03-18).
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ASSESSMENT OF CLIMATE CHANGE IMPACTS TO
THE FLOW MODE OF BA RIVER BASIN

Le Van Quy", Phan Van Thanh®”, Mai Trong Hoang",
Le Van Tuat®, Phung Ngoc Truong®
@institute of Meteorology, Hydrology and Climate Change
@|nstitute of Ecology and Works Protection
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Abstract: The climate change scenario for Viet Nam has officially been published by the Ministry of
Natural Resources and Environment in 2016, in which, the meteorological, climatic factors as well as
hydrological regime and flows in the Ba river basin has indicated significant influences future changes.
The research results show that the annual average, the highest and lowest average temperature tend to
increase over time in two scenarios RCP4.5 and RCP8.5 at stations in the river basin. The changing trend
of temperature entails an increase in evaporation, as well as the average annual rainfall at most stations
tends to increase compared to the average annual rainfall of the baseline scenario. Nevertheless, the
variation in rainfall between months and seasons tends to vary differently during the year. Specifically, the
precipitation at stations shows increases in summer, autumn and decreases in winter and spring. However, the
changing level among stations is different in the Ba river basin. The calculation results of the future flow in
the Ba River basin reveal that the flow changes according to the months of each season. As a consequence,
climate change scenarios have significant impacts on flows at An Khe and Cung Son station with the RCP4.5
and RCP8.5 scenario. The flow tends to decrease in dry season with largest reduction in June and July, and
increase in flood season with the biggest flow in October and November. Therefore, the climate change
impact on flows in dry season is greater than flood season.

Keywords: Climate change (CC), Ba river, An Khe, Cung Son.
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DY BAO SU XUAT HIEN CUA AP THAP NHIET O TREN BIEN DONG
BANG PHUONG PHAP PHAN LOP

Tran Tan Tién, Cong Thanh, Nguyén Birc Diing, Nguyén Thi Nga
Trwdng Pai hoc Khoa hoc T nhién - Pai hoc Quéc gia Ha Noi

Ngay nhén bai 27/4/2020; ngdy chuyén phdn bién 28/4/2020; ngay chép nhén ddng 28/5/2020

Tém tat: Trong nghién ctru nay, ching téi da tién hanh xdy dung phuong trinh phén I6p dwa trén bo sé
liéu duv bdo todan cdu (Global Forecast System - GFS) cla Trung tdm dw bdo méi trudng Hoa Ky (National
Centers for Environmental Prediction - NCEP) v&i 30 trurdrng hop dp thép nhiét ddi hinh thanh trén Bién Péng
giai dogn 2011-2017. Két qué da xdy dung duoc cdc phuong trinh dw bdo sw hinh thanh cda dp thép nhiét
ddisau 24 gior va sau 48 gid. D6i vdi cdc phurong trinh riéng 18, két qué du bdo chinh xdc khodng 60 dén 80%.
Khi st dung sé liéu 2 ngay lién tiép thi du bdo ding tdt cd cdc trwdng hop thi nghiém. Vij tri hinh thanh dw
bdo léch khodng 70km. Két qud nghién ctru nay cé thé dp dung phuc vu cho viéc dw bdo sw hinh thanh dép

thép nhiét ddi trén khu virc Bién Péng.

Ttr khéa: Ap thép nhiét ddi, phuong trinh ham phdn I6p, Bién Déng.

1. M& dau

Ap thap nhiét d&i va bdo |a mot trong nhitng
thién tai nguy hiém va c6 mic d6 tan pha
nghiém trong trén mét khu vue 1én, dnh huwdng
truc tiép va gidn tiép dén hau hét cac hoat
dong kinh t& va doi séng cla con nguoi. T
mot nhiéu déng nhiét ddi ban dau (Tropical
disturbance), trong diéu kién thuan lgi cic xody
thudn nhiét d&i manh dan Ién lan lwot trai qua
cdcquatrinhtrédthanh dp thdp nhiét ddi(Tropical
depression), bdo nhiét d¢i (Tropical storm), bdo
manh (Tropical Severe storm), bdo cuwc manh
(Hurricane/Typhoon).

Bién Pong la mdt trong nhitrng vung chiu anh
huwdng thudng xuyén clia 4p thap nhiét doi. Hang
nam, trén khu vic Bién Dong xuat hién khoang
11 dén 12 xody thuan thap nhiét d&i [1] ching
c6 thé suy y&u di hay thdm chi manh 1én thanh
bdo gay hau qua vd cung nghiém trong. Vi vy,
viéc dy bdo chinh xac su hinh thanh cda ap thap
nhiét d&i la mét nhiém vu quan trong giup canh
bao kip thoi, dung dan, gép phan phuc vu tét cho
cong tac phong chéng va giam nhe thién tai.

St dung vé tinh SSM/I so sénh 30 nhiéu dong

Lién hé tdc gia: Céng Thanh
Email: congthanh1477 @gmail.com
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khong phat trién cung 13 nhidu dong phat trién
trén Bién Déng trong ndm 2000 va 2001, Wang
[7] phét hién lwvgng &n nhiét gidi phdng trong
cac nhidu dong nhiét d&i phat trién gap 1,7 lan
so v&i cac nhiéu dong khdng phét trién. Ba diéu
kién dua ra ly do lwgng an nhiét gidi phdng thap
d6i vdi cac nhiéu dong khong phat trién la: (1)
Dong héi tu & 850hPa va dong phéan ky & 200hPa
khéong du 16n, nén chuyén déng thing khéng
phat trién; (2) Blrc xa séng dai di ra (OLR) l&n,
thé hién nhiét do dinh may cao; (3) Nhiét do bé
mat nwdc bién (SST) lanh. Cac diéu kién nay la
nhitng ly do chinh ngan sy gidi phong an nhiét
va sy phét trién cla cic nhiéu dong nhiét déi
trén Bién POng. Tac gid Hennon [6] d3 thuc hién
nghién ciru dy bdo chu ky phat trién nhiét ddi
trén lwu vyc Pai Tay Duwong bang cach st dung
dit lieu quy mé I&n st dung sé liéu téi phan tich:
Nhiét d6 khdng khi & 12 muyc dp suat (925, 850,
700, 600, 500, 400, 300, 250, 200, 150, 100 va
70hPa), 4p sudt muc bién (SLP), nwdc cb thé
cho gidng thuy, gié kinh vi bé mat va & 3 myc ap
suat (850, 700 va 200hPa) va d6 4m riéng & cac
muc dp sudt dé tinh todn céc nhan t6 du béo
hinh thanh xody thuan nhiét d&i. Cdc nhan t6 du
bdo dugc ldy trung binh trong dudng tron ban
kinh 2°. C4c nhan t6 quy mé I&n dugc lwa chon




bao gdbm 8 nhan t6: (1) Vi do; (2) Tiém ning
hinh thanh xody hang ngay (DGP); (3) Cuong
dd tiém nang cwc dai (MPI); (4) Phan ki am lop
925-850hPa; (5) Lwong nudc co thé giang thay;
(6) Xu hwdng truong ap 24h; (7) Cac xu hudng
dd xody twong ddi 6 gio & bé mat va 700hPa;
(8) Céc xu huéng xody duoc tinh bang phuong
phap Euler.

O Viét Nam, L& Pinh Quang [2] d3 két luan
rang “Xody thuan nhiét d&i khi di chuyén
trén mat bién c6 nhiét dd bé mat > 28°C thi
phat trién, trén vung nhiét d6 bé mat dudi
26°C s& day Ién nhanh chéng”. Khi thuc hién
nghién ciru xay dwng bd nhan td nhiét dong
phu hop cho bién Viét Nam, Hoang Phuc L4m
(2011) [3] d3 thu dwoc bao gdbm 8 nhan té
gdm: (1) Bo dut gid theo chiéu thang dirng
cGa thanh phan gié kinh huéng (u) (d6 dut
gid u) va (2) Vi hudng (v) (d6 dut gid v) gilra
hai myc 850-200mb; (3) Xody tuwong d6i muc
850mb; (4) Phan ky mwc 200mb; (5) Nang
lwgng d6i lwu tiém nang; (6) Nhiét do thé vi
tuwong duong; (7) D6 4m twong ddi tang déi
lwu gitta va (8) Nhiét d6 mat nudc bién. Bén
canh phuvong phdp du bdo théng ké dé du
bdo su hinh thanh cla 4p thap nhiét d&i, mé
hinh s6 cling dugc nghién ctu, s dung dé
du bdo vi tri xuat hién cling nhu cuong dé
clQa ap thap nhiét d&i khi dy bdo théng ké cé
hinh thanh. Tac gid Tran Tan Tién va cac cong
sy [4] trong nghién c&u dy bdo hinh thanh ap
thap nhiét d&i bang md hinh WRF-NMM, két
qua thir nghiém dy bdo cho 10 truong hop
ap thap nhiét d&i giai doan 2010-2016, trong
dé 9 con tiép tuc phat trién va 1 con sau khi
hinh thanh thi tan r3 ngay sau d6. K&t qua vé
thoi gian hinh thanh dy bdo duogc sém hon
so V@i thyc té tir 6 dén 12 gid, sai sd vi tri tlr
100 dén 300km. Trong mét nghién ciru khac
clQa tac gid Tran Tan Tién va cdng su [5] khi
thtr nghiém du bdo badng moé hinh WRF véi
phuong phdp LETKF, két qud du bdo cla 21
thanh phan, khodng t6 hop cé thé bién déi
rat réng, sdm hon hodc muén hon thoi gian
du bdo su hinh thanh xoady thuan nhiét ddi,
c6 thé mudén hon t&i 18h du bao.

Nhin chung, d3 cd rat nhiéu tac gia thyc hién
nghién ctru, théng ké dic diém hinh thanh ciing

nhu phat trién cda ap thap nhiét d&i va bao cho
tirng khu vye nghién ciru nhat dinh. Tuy nhién,
rat it nghién ciru vé dy bdo sy hinh thanh hay
khéng hinh thanh cla 4p thap nhiét dgi - do 1a
mot bai todn con mai & Viét Nam. Do do6, ching
toi thuc hién nghién clru viéc dy bdo sy hinh
thanh ap thap nhiét déi cho khu vuc Bién Déng
- Viét Nam tir b s6 liéu lich st vé hinh thanh ap
thap nhiét d&i trén Bién Dong.

Nhu ta thay & trén cac cdng trinh nghién clru
cla céc tac gia trong va ngoai nudc déu chi ra
mot s6 nhan t& déng vai trd quan trong trong
sy hinh thanh ap thap nhiét d&i. Chang toi s&
xay dwng bd nhan t6 nay cho nhirng ngay hinh
thanh 4p thap nhiét d&i va nhirng ngay khéng
hinh thanh 4p thap nhiét déi trén Bién Dong.
Nhu vay ching ta cé hai tap s6 liéu &ng véi hai
pha “CO” va “KHONG” cho hinh thanh 4p thap
nhiét d&i trén Bién Pong. SI dung phwong phép
phan |6p ta cé thé xay dung dugc phuong phap
du bdo sy hinh thanh 4p thap nhiét déi trén
Bién Pong.

2. Phuwong phap va sé liéu
2.1. Phwong phdp

2.1.1. Phuwong phdp phén lop

Tinh todn va xay dwng ham phan |&p véi:

- S6 pha (hay s6 nhém) la 2

-S6 nhan t6 dy bdo lam

- Dung lvgng mau twong &ng v&i 2 nhéom 1a
nlvan2

V&i m nhan t6 dy bao, ta dinh nghia 4 phép
|4y téng sau:

(1) Téng binh phuong dé léch trong tirng
nhom:

G -
SSW(x,)=>"> (x5 =%,) s 0 =1,2,..om (1)
g=1 k=1

V&i k 13 chi s& chay theo cac quan trac trong
mdi nhém, g 1a chi s& chay theo cadc nhém, p 1a
chi sé chay theo cédc nhan t6 dy bdo. D4u chdm
(0) c6 nghta 1a trung binh dwoc tinh bang cach
18y t6ng d&i vdi chi s6 vang mat, k chay tir 1 nén
n;gchaytrl dén G va p chay tir 1 dén m.

(2) Téng binh phuong d6 léch gitta trung
binh cac nhdm so vai trung binh chung:

G -
SSB(x,)=>n,(x,,—x,),p=12,...m (2)
g=1
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(3) Téng cac tich chéo giita d6 léch trong tirng nhém:

G g - -
SPW(x,x,) = ZZ(xpgk =X )Xy =X, )s 04 =1,2,..,m;p# q (3)

g=1 k=1

(4) Téng cac tich chéo gilta dd |&ch trung binh cdc nhdm va trung binh chung:

G - -
SPB(x,x,) = an (X =X, N Xye =X, ), P =1,2,...,m;p# q (4)
g=1

Ham phéan lép duoc xdy dung thong qua
nhitng budc sau:

Buwdc 1: Lap cac ma tran trng nhdm (W) va
gitta cac nhom (B)
SSW (x,)SPW (x,x,)...SPW (x,x,,)
SPW (x,x,)SPW (x,)...SPW (x,x,,)
W= (5)

SPW (x,x,)SPW(x,x,)..SSW(x,)

SSB(x,)SPB(x,x,)...SPB(x,x,,)

. SPB(x,x,)SPB(x,)...SPB(x,x,,) (6)

SPB(x,x,)SPB(x,x,)...S5B(x,,)

Buwdc 2: Xac dinh khong gian phan biét:
Tim vecto riéng cGia ma trdn W'B

7B -2k =0 (7)
V&i k 1a ma tran don vj
p,A" +pm_lﬁ"’7l +..+pA+tp, =0

Phuong trinh dac trung (4 1a gia tri riéng)
W'B —Ak)a, =0,i=12,..,r

r = rank (W 'B) = min (G-1, m)
Cac toa d6 cua khéng gian phan biét:

m
z, = Zaijxj,l =12,...,r
J=1

T d6, ham phan |&p duoc xac dinh la:
I=F(z,2y,..,2,/8)=Cpy+ >.Cyz;,g =1,2,..,G
=l 9)
Trong do: Z, j=1..r la cac bién mdi trong
khong gian phan biét (cac toa d6 phan biét).
C, j=0..r; g=1..G [An luot 1a cdc hé s6 tng
v@i cac nhan t6.

(8)

2.1.2. Phwrong phdp tinh todn cdc nhén té

Tinh todn cac nhan td sau dé du bao su hinh
thanh dp thuan nhiét ddi trén Bién Dong:
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1) Vido:

f =2wsingx10* (10)

V&i w la t8c d6 quay cla Trai dat (=7.29x10% s),
va ¢ la vi dé.

2) Tiém nang hinh thanh xody hang ngay

(DGP):
Cooomp — G 200my = DGP (11)
3) Phan ky 4m I&p 925-850hPa (MDIV):
MDIV =rVV +V.Vr (12)

V&i r la ty xdo tron, va V 1a thanh phan téng
hop gié ngang. Gia tri thap (cao) thé hién céac
diéu kién thuan lgi hon (kém) cho sy hinh thanh.

4) b6 dut gid gitta myc 850mb va 200mb
(deltaV):

deltaV = \/((“200 _1"850)2 + (Va0 _Vgso)z) (13)

V&iu,, Uy, Voo Ve, 1@ 810 NgaNg tai cac myrc
200mb va 850mb.

5) Phan ky gié muwc 200mb (divV):

devergence(v) = 8_u+ o (14)

ox Oy

Sau khi cé két qua tinh toan, céc chi s6 duorc
tinh trung binh 5 diém Ian can bao gdbm: Piém
lwdi sat vai kinh vi d6 hinh thanh xody thuan
nhiét d&ila (i, j) va 4 diém lwdi xung quanh diém
nay la (i+1, j), (i-1, j), (i, j+1), (i, j-1). Twong tu ta
cling tinh trung binh cho cac diém cach diém (i,
j) 3 diém ludi (i-3, j), (i+3, ), (i, j+3), (i, j-3). Cac

I, -3 i Iy J43

Hinh 1. Vi tri cdc diém lwdi




chi sd duoc |ay trung binh vao 3 thoi diém: Thoi
diém ghi nhan sy hinh thanh xody thuan nhiét
ddi, thoi diém trwdc d6 1 ngay va thoi diém
trwdc d6 2 ngay. Theo két qua tinh toén ta tao
ra 3 bd s6 liéu:

BO tht nhat: Cac chi sb tai diém (i, j) dwoc
x&p vao 1&p “HINH THANH” con cac chi s6 & 4
diém ludi cach d6 3 diém ludi ((i-3, j), (i+3, j), (i,
j+3), (i, j-3)) x&p vao 1&p “KHONG HINH THANH".
Bo s6 liéu nay gilip ta chan doan vi tri hinh thanh
ap thap nhiét dai.

Bo s6 liéu thir 2: Cac chi s6 tai diém (i, j) dwoc
x€p vao I¢p “HINH THANH” con cac chi s6 tai
diém (i, j) & thoi diém trude do 1 ngay duoc xép
vao 16p “KHONG HINH THANH”. B6 s6 liéu nay
gilip ta du bao hinh thanh ap thap nhiét dgi trén
Bién Pong trudc 1 ngay.

B0 s6 liéu thir 3: Cac chi s6 tai diém (i, j) dwoc
x&p vao 1&p “HINH THANH” con céc chi so tai
diém (i, j) & thoi diém trude do 2 ngay duoc xép
vao 16p “KHONG HINH THANH”. B6 s6 liéu nay
gilip ta du bao hinh thanh ap thap nhiét dgi trén
Bién Déng trudc 2 ngay.

2.2. Nguén s6 liéu

Trong nghién ctu ngay, s& dung bd sé liéu
cUa hé théng dy bdo toan cau GFS cla trung
tdm NCEP véi do phan giai 0,5 x 0,5 kinh vi
dé (https://www.ncdc.noaa.gov/data-access/
model-data/model-datasets/global-forcast-
system-gfs). SO liéu cdc con ap thap nhiét dai
va b3o hoat déng trén Bién Pong dugc xac dinh
la s& ap thap nhiét déi hoat dong trong khu
vire 5°N-25°N, 105°E-120°F theo théng ké cla
Trung tdm Dy bdo Khi twgng Thiy van Quéc Gia.
Nghién ctru nay thyc hién tinh todn dwa trén bo
s6 lidu ap thap nhiét d&i hinh thanh trén Bién
DPong, gdm 30 con trong giai doan 2011-2017.
3. Két qua

3.1. Khéo sdt cdc nhén té va xdy dwng phwong
trinh dw bdo

T s6 liéu cha 30 trwdong hop ap thap nhiét
déi, thye hién tinh toan cidc nhan t6 lwa chon.
Két qua tinh todn cic nhan té tuong &ng trong
30 trudng hop ap thap nhiét d&i thé hién chi
tiét qua cac d6 thi dwdi day:

BOOEa

FLs B

Foo=ae

iaoman

Hinh 2. Biéu dién gid tri DGP qua do thj

LELELS S

Vel fff‘“’fj CEL LTS
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Hinh 3. Biéu dién gid tri DeltaV qua do thij
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Hinh 5. Biéu dién gid tri mdiv qua db thj

Nhin chung, d&i v&i bd nhan t8 lya chon,
DGP la chi s6 dy bdo quan trong trong phuong
trinh dy bdo sy hinh thanh xody thuan nhiét d&i
trén Bién Dong

TUr k&t qua tinh todn céc chi s6, tién hanh
tinh todn xay dwng ham phan I&p thu duoc cac
phuong trinh du bdo twong (rng véi xac suat dy
bdo cao nhat dvoc lwa chon:

(1) P6i v&i dy bdo dp thap nhiét dai tai thoi
diém xét:

| =-0,58756 - 0,04808mdiv + 0,01134deltav -
5,34786divv + 0,32581DGP (15)

Phuong trinh nay c6 thé sir dung dé chuan
dodn su hinh thanh &p thap nhiét d&i trén Bién
boéng.

(2) Str dung s6 liéu cha 1 ngay trudce khi hinh
thanh:

Ham phéan |&p gilra cdc yéu t6 cha ngay hinh
thanh va cda trwdc d6 1 ngay tai diém dy béo.
Néu 1>0 du bdo ap thap nhiét déi hinh thanh,
néu 1<0 dy bdo ap thap nhiét d&i khéng hinh
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thanh:
11=-1,7-0,35mdiv + 0,48DGP + 0,07deltav -
0,34divv (16)

3) S&r dung sd liéu cha 2 ngay truwdc khi hinh
thanh:

Ham phan |&p gilta cac yéu té cta ngay hinh
thanh va cla trwdc dé 2 ngay tai diém hinh
thanh:

12 = -3,08 - 0,67mdiv + 0,12deltav +
0,0055divv + 1,10DGP (17)

Day 13 cic phuong trinh ¢d chat lvong dy
bdo cao c6 thé sir dung trong thr nghiém du
bao.

4) Str dung s6 liéu cta 1 ngay va 2 ngay trudc
khi hinh thanh:

Trong truwdng hop nay sé liéu cla ngay tha
nhat trudce khi hinh thanh x&p vao 1&p ¢ hinh
thanh con sé liéu cha ngay th 2 trudce khi hinh
thanh x&p vao |&p khdng hinh thanh. Tir 2 bd s6
liéu nay ta cé thé xdy dung dwoc ham phan 16p
dé du bdo su hinh thanh xody thuan nhiét ddi




trén Bién Pong.

Ta c6 thé suy dién phuong trinh nay tir cac
ham phan 16p trén. Goi f(X) 18 ham phan bé
chuan cla cac nhan t8 du bao X {x1, x2, ...xn} khi
dd ta cé cac ham phan [&p:

11=In [fO(X)/f1(X)]: Ham phan |&p gilta ngay
hinh thanh va ngay trudc ngay hinh thanh 1 ngay.

12=In [fO(X)/f2(X)]: Ham phan |&p gilta ngay
hinh thanh va ngay trudc ngay hinh thanh 2 ngay.

Khi dé:

13 =12 —11=In {f1 (X)/ f2(X)} (18)

Thay ham 11 va 12 & trén xudng ta tim duoc:

13 = {-3,08 - 0,67mdiv + 0,12deltav +
0,0055divv + 1,10DGP} - {-1,7 - 0,35mdiv +
0,48DGP + 0,07deltav — 0,34divv} (19)

Biéu thirc {} thir nhat tinh v&i nhan t6 cla
ngay 2 trwdc khi hinh thanh ATND, biéu thirc thir
2 {} tinh v&i nhan t6 ngay 1 trwdc khi hinh thanh
ATND.

3.2. Két qud thir nghiém

DE& thir nghiém céc phuong trinh ham phén
I6p thu duoc, ching tdi cling st dung sd liéu
tinh todn 13 s6 liéu dy bdo cla GFS d6 phan gidi
0,5 x 0,5 d6. Tién hanh lya chon 5 trwong hop
ap thap nhiét d&i hinh thanh trén Bién Péng
giai doan 2018-2019 dé thir nghiém. Thoi diém
hinh thanh cta 5 &p thap nhiét d&i lwa chon cu
thé 1a: 18UTC 31/12/2018; 12UTC 17/07/2019;
OOUTC 30/07/2019; 12UTC 06/08/2019 va
06UTC 28/10/2019. Sau khi tién hanh tinh toan
duoc gid tri cdc ham phan I6p cho vung bién
Viét Nam, thyc hién xac dinh diém lwdi cé gia tri
ham I&n nhat xung quanh vi tri hinh thanh thyc
té& v&i ban kinh 2 d6, vi tri ndy duoc lwa chon 13
diém du béo hinh thanh 4p thap nhiét ddi.

Két qud du bado cho 5 con ap thap nhiét ddi
bang ham phan 16p 11, 12 duoc trinh bay cu thé
tai Bang 1 va Bang 2 dudi day:

Bdng 1. Két qué dw bdo 5 trurdng hop thir nghiém s dung ham phén I6p 11 va 12

h hinh h Dv bao
Thoi gian hin Vido Kinh do N -
ST thanh (UTC) | (thyc t8) | (thyrc t&) Ham I1 Ham 12
Giadtri | Vido | Kinhdd | Gidtri | Vidé | Kinh do
18h
1 311272018 7,2 110,6 | 1,41831 8 112 | 1,22145 6 110
12z
2 17/07/2019 17,5 118,5| 0,18739| 16,5| 118,5| 0,53452 17| 117,5
00z
3 30/07/2019 17,2 116,3 | 0,05315 16 118 | -1,5449 17 116
12z
4 06/08/2019 15 118 | 0,31398 | 16,5| 118,5 0,049 15| 119,5
06z
5 28/10/2019 10,5 118,5| -0,7588| 10,5| 118,5| -0,1553| 10,5| 118,5

Bdng 2. Sai s6 khodng cdch cia ham 11 va 12 trong 5 trirdng hop thir nghiém

Sai s6 khoang cach (km)
STT

11 12
1 178,11 148,99
2 111,19 119,87
3 224,99 38,87
4 175,16 161,11
5 0,00 0,00

Sai s6 khodng cach cla 5 trwdng hop 4p thap
nhiét d&i dy bao dugc thé hién trong Bang 2.

Khi ti€n hanh th& nghiém dy bdo trudc 1
ngay va trudc 2 ngay bang ham phan 16p 11 va

81
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12 cho 5 trudang hop ap thap nhiét déi trong 2
nam 2018-2019, ham phan I&p 11 du bao dung
du hinh thanh cta ap thap nhiét d&i cho 4/5
trwvong hop; trong khi dé, ham phan I&p 12 dy
bdo chinh xac 3/5 truong hop. Nhu vay, nhan
thay rang, dy bao truwdc 1 ngay cho két qua dv
bédo chinh xac I1én dén 80%, du bao trudc 2 ngay
chinh xac 60%.

DG voi két quad du bdo trudc 1 ngay, sai
s6 khodng cach dao ddéng trong khodng 100-
200km, trung binh khodng 140km. Truong hop
du bdo trudc 2 ngay, sai s6 khoang cach du bdo

& khoang 100-150km, trung binh khodng 90km.
Nhan thay, sai s6 du bdo khoadng cich khi dy
bdo truwdc 2 ngay cé phan t6t hon so véi du bdo
trwdc 1 ngay, tuy nhién khéng dang ké. Dac biét,
V@i trudrng hop 4p thap nhiét d6is6 5 hinh thanh
lGc 06UTC ngay 28/10/2019, ca hai trudng hop
du bdo cha 2 phuwong trinh ham phan 16p déu
cho két qua du bdo vi tri kha tét so véi thuec té.

Tién hanh thir nghiém vé&i céng thirc ham
phan 1&p 13, két qua trinh bay trong Bang 3 vé
gia tri ham va toa do diém dy bdo hinh thanh
cling nhu sai s6 dy bao:

Bdng 3. Két qud dw bdo 5 trudng hop thir nghiém s dung ham phén 16 13

s77 | Thorigian hinh | Vido Kinh d6 Ham I3
thanh (UTC) | (thuwcté) | (thuwc té)
Gia tri Vido Kinh d6 | Sai s6 khoadng cach (km)
18h
1 31/12/2018 7,2 110,6 1,4258 7 110,5 24,83
2 12z 17,5 118,5 1,4299 17,5 119 53,02
17/07/2019 ’ ’ ’ ’ ’
3 00z 17,2 116,3 17 117 77,65
30/07/2019 ’ ’ ’
4 12z 15 118 15 119 107,41
06/08/2019 ’
06z
5 28/10/2019 10,5 118,5 0,581 10,5 119,5 109,33

Tl k&t qua cho thay vdi 5 trudng hop ap thap
nhiét d&i thir nghiém, ham phan 1&p 13 déu cho
dy bdo cé xuat hién, du bdo dung 5/5 trwong
hop. Sai s6 vj tri hinh thanh kha nho, dao déng
trong khoang 30 dén 100km, trung binh khodng
70km; con &p thap nhiét déi sé 1 hinh thanh ltc
18UTC 31/12/2018 cho sai s6 khodng cach kha
nhd chi khoang 20km.

Nhan thay rang, phuong trinh ham phan 16p
I3 cho két qua dy bdo hinh thanh dp thap nhiét
ddi trwdc 1 ngay twong déi t6t. Nhw vay két
qua co thé sir dung dé nghién clru tiép va thir
nghiém nghiép vu & cac dai Khi twgng Thay Van
theo quy trinh sau:

a) LAy s6 liéu GFS cla ky du bédo (ngay hién tai
va trudc do 1 ngay).

b) Tinh gia tri ham phan 1&p 13 cho tat ca céc
diém cla mién dy bdo dé tim diém cé thé hinh
thanh ap thap nhiét d&i (Piém cé I3 duong 16n
nhat).
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c) Kiém dinh két qua, dy bdo cé hay khéng
cé sy xuat hién cha dp thap nhiét ddi trong vong
24 gid toi.

4. Két ludn

Trén day 13 k&t qua xay dwng ham phan I6p
du bdo sy hinh thanh cta dp thap nhiét déitrén
Bién DPong va mot sd két qua thlr nghiém dy
bdo cho giai doan 2018-2019. D4i véi viéc xay
dwng ham phan I&p du bdo, bai bdo da xay dung
duoc hé thdng cac phwong trinh du bdo sy hinh
thanh ATND trén Bién Ddng bao gdbm: Phuong
trinh duw bao 24h va du bao 48h.

Khi tién hanh th& nghiém dyu bao déi vdi 5
trwong hop ép thap nhiét ddi trong 2 ndm 2018
va 2019 nhan thay rang:

a) Khi s&t dung ham phéan I&p 11 va 12 cho
thay du bdo trwdc 1 ngay cho két qud dy bdo
chinh xac 1én dén 80%, du bao trudc 2 ngay
chinh xac 60%.

b) Khi sir dung ham phan 16p 13 (két hop giita




11 va 12) két qua thu duoc kha tét, du bdo ding khoang 70km. Phuong trinh ham phan ldp 13 ¢é
5/5 truong hop. Sai s6 vi tri hinh thanh kha nhd, thé dp dung dé dy bao thir nghiém trong nghiép vu
dao dong trong khoang 30 dén 100km, trung binh sy hinh thanh clia ATND trén Bién Dong han 24h.
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FORECASTING THE OCCURRENCE OF TROPICAL DEPRESSIONS
IN THE BIEN DONG SEA USING THE CLASSIFICATION METHOD

Tran Tan Tien, Cong Thanh, Nguyen Duc Dung, Nguyen Thi Nga
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Abtract: In this study, we conducted to construct classification function equation based on the GFS
data of the NCEP with 30 cases of tropical depressions formed in the Bien Dong Sea in the period of 2011-
2017. The results have constructed the equations of classification function for forecasting the formation of
tropical depressions after 24 hours and after 48 hours. For individual equations, accurate result is about 60
to 80%. When combining the 2 equations, all the test cases are forecasted. Position of misconfiguration is
about 70km. The results of this study can be used to forecast the formation of tropical depressions in the
Bien Dong Sea.

Keywords: Tropical depression, classification function equation, Bien Dong.
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NGHIEN CU'U, DANH GIA HIEU QUA XU LY T-N VA COD
TRONG NU'OC THAI GIET MO GIA SUC TAP TRUNG
CUA CHE PHAM VI SINH BIOL

Nguyén Pirc Toan, Pham Hai Bang®™, D6 Tién Anh®@, Bach Quang Diing®?
@ Trworng Péo tao, Béi dudng cdn bd Tai nguyén va Méi trudng
@T6ng Cuc Khi twong Thay vdn

Ngay nhén bai 1/4/2020; ngay chuyén phdn bién 2/4/2020; ngdy chép nhan ddng 29/4/2020

Tém tat: Ché phdm vi sinh st dung trong xi ly nwdre théi la tdp hop cdc vi sinh vat cé khd néng thich nghi
tét cling nhu khé ndng tiéu thu cdc chdt 6 nhiém trong nwdc théi nhw mét ngudn dinh dwéng cho sw sinh
trudng va phdt trién cta ching. Khi ché phdm duwoc bé sung, s6 lugng cdc vi sinh vt cé ich tham gia vdo
qud trinh xt¥ ly nwdc théi cia cdc hé théng xi¥ ly nwdc théi sé duwoc gia tdng tir dé ndng cao hiéu qud xi ly
cdc chdt 6 nhiém cd trong nuwdc thai [7]. Ché phdm vi sinh bén dia dé dwoc phén lap tuyén chon tir cdc ching
vi sinh vét ¢ hoat tinh mong muén gitp hé giam thdi gian khéi déng va tdng cudng hiéu suét xi ly. Trong
nghién ctru nay ching téi trng dung ché phdm vi sinh BiOL vao hé hiéu khi quy mé phong thi nghiém. Ché
phém vi sinh ndy da lam giém thoi gian khdi déng hé théng tir 6-8 tuéin xudng con 3-4 tuén. O giai doan vén
hanh 6n dinh, hiéu qué xtr ly COD va téng Nito (T-N) déu duoc duy tri & mirc cao va 6n dinh vdi cdc khodng

gid trj lén lwot 90-97% va 79-86%.

Tir khéa: Ché phdm vi sinh, BiOL, sinh hoc hiéu khi, nwdc théi giét mé gia suic, MBR.

1. Mé dau

Hoat ddng giét mé gia suc ¢ kha nang gy 6
nhiém khéng khi, 6 nhiém ngudn nudc, tao ra
lwong 1&n chat thai ran. Dic biét & nhitng co s&
giét m6 thu cdng, cac loai chat thai khdng co sy
phan loai rd rang, cac loai chat thai nhu phan,
nudc, phu pham xa tran lan khi gi€t mé hodc thai
truee ti€p xudng séng, cong ranh thoat nudce khién
cho nudc thai tir hoat déng giét mé cé néng d6 6
nhiém rat cao. Trong d6, cac chat & nhiém chinh
phai k& dén dé la cac hop chat hiru co duoc dai
dién qua chi tiéu COD, cac chat ran lo Ilrng, céac
chat dinh dudng (N, P) va nhiéu loai vi sinh vat
gay bénh. Cac thanh phan 6 nhiém nay néu khong
duwoc x{r Iy ding cach sé gy 6 nhiém méi truong
nghiém trong déng thdi anh hwéng truc tiép téi
strc khde con ngudi. Do d6 viéc x{r ly nwde thai tir
hoat ddng giét md gia stc dé bao vé mdi trudng
la nhu cau cap thiét d6i vdi nuwdc ta.

Lién hé tdc gid: Pham Héi Béng
Email: phamhaibang79@gmail.com
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Hién nay, trén thé gidi, da cé nhiéu cong
nghé c6 thé dugc dp dung dé x{r ly nuwdc thai
giét md gia suc, cac phuong phap dé bao gbm:
Cac phuong phap héa ly (keo tu, tuyén néi, oxy
hda nang cao,...), cac phuong phap sinh hoc (cac
céng nghé x{r ly hiéu khi, thi€u khi, ky khi, thuc
vat thay sinh,...). Tuy nhién, mdi phwong phap
déu cé nhung wu nhuoce diém riéng, va viéc lua
chon s& phu thudc va céc tiéu chuin, diéu kién
kinh t& cla tirng khu vuec tirng qudc gia khac
nhau. Théng thudng, dé co thé xir ly triét dé
cac thanh phan 6 nhiém khac nhau, thi hé théng
x& ly nudc thai tir co s& giét mé gia suc 1a sy
két hop cla hai hay nhiéu phwong phap xt ly
khac nhau. Mot trong nhitng phuong phap dang
duoc quan tdm nghién clru va &ng dung nhiéu
trong thyc tién khong chi trén thé gidi ma con
ca & Viét Nam do chinh [a cong nghé mang loc
sinh hoc (MBR). V&i wu diém cé khad ning tach
pha ran-léng t6t, vira gitp duy tri dwoc lugng
sinh khdi t&i wu cho cac cdng trinh xt ly sinh hoc
d3c biét 1a vdi cac vi khudn cd t6c sinh trudng
thap nhu céc vi sinh vat oxy hda Nitrit gitp cai
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thién duoc hiéu xuat xr ly Nito cho céc céng
nghé bun hoat tinh truyén théng, déng thoi con
c6 kha nang loai bo cac vi sinh vat gdy bénh [11].
Mac du vay, do dac thu cla qua trinh san xuat,
tai lwong cac chat & nhiém dau vao thuong cé
sy bién dong, diéu nay gay ra nhitng khé khan
trong viéc kiém soat dugc su 6n dinh cla chat
lwong nuwdc sau xir ly, dac biét 1a véi cac cong
trinh x& Iy sinh hoc. Ngoai ra, hién twong tic
mang sau mét thoi gian van hanh thudong xay ra
V@i cong nghé MBR, doi hdi qua trinh lam sach
mang bang hdéa chat hodc thay mang, dan tdi
lam gia tang chi phi bdo dudng va van hanh.

O nudc ta, s6 lugng cac co s& giét mé nhd
|& hodc tép trung theo quy md ban cong nghiép
con chiém ti & cao, vi vdy viéc dp dung cac giai
phdp x& ly tai ngudn 13 can thiét dé bao vé moi
trudng. Tuy nhién, cdc hé thdng x&r ly cling can
dadm bdo modt s6 yéu cau nhu: Dién tich yéu cau
khong qua I&n, chi phi van hanh cling nhu yéu
cau trinh d6 van hanh,... phai phu hop vdi cac co
s& c6 quy mé nhd. Vi vay viéc nghién clru &ng
dung cac giai phdp cong nghé cé thé khac phuc
céc van dé vé kinh té va kj thuat nhw trén |a rat
can thiét trong b6i cadnh hién nay.

Trong nghién clru nay sé tap trung danh gia
kha nang thich nghi cda hé vi sinh trong bé sinh
hoc hiéu khi c6 st dung ché pham BiOL dé xir

ly nwdc thai giét mé gia suc trung trén quy mé
phong thi nghiém.
2. Nguyén liéu va phuong phap nghién ctru
2.1. Nwée théi giét mé gia siuc

Mau nudc thai s dung cho nghién ctru
duoc |y lai tai co s& giét mé do Cong ty ¢d phan
Thinh An [dm chd d4u tw, thudc ving bai séng
Héng vai dién tich 1,4ha. Trong d6 nha xudng
|3 8.000m?, chia ra 26 6, cong suat giét mo dat
1.500-2.000 con/ngay-dém. Theo két qua phan
tich m3u (Bang 1), ddi v&i nwdc thai tai vi tri
ngay sau khi mé céc chi tiéu: COD, BOD,, TSS,
Amoni, téng nito, tdng phét-pho, Fe, Mn va do
mau cé ndng d6 vwot mire quy dinh so véi cot B
clia QCVN 40:2011/BTNMT. Trong dé COD vuot
12,6 lan; BOD vuwot 20,22 I1an; TSS vuwot 5,25
lan; Amoni vuot 8,75 lan; téng N vuot 6,52 1an;
téng P vuot 10,8 1an; ham lwgng Fe vuot 3,34
[an; ham lugng Mn vuot 1,4 [an; d6 mau vuot
34,5 [an. D&i véi nuwdc thai tai vi tri sau khi da
hoan thanh céc céng doan mé cac chi tiéu: COD,
BOD,, TSS, Amoni, tong Nito, tong Phot-pho, Mn
va dd mau cé ndng dd vuot mie quy dinh so
v@i cot B theo QCVN 40:2011/BTNMT. Trong d6
COD vuot 13,89 [an; BOD vuwot 20,38 lan; TSS
vuot 9,77 [an; Amoni vuot 9,43 |an; tdng N vuot
8,3 lan; téng P vuwot 6 lan; ham lwgng Mn vuot
1,9 lan; d6 mau vuot 38,1 lan.

Bdng 1. Két qud phdén tich mdu nwdrc thdi tai co sé& giét mé lon Thinh An
tai xd Van Phuc, Thanh Tri, Ha Noi

Chitieu | Pom vitinh Vi tri ng:lys sau khi | Vi trl’cs;"acuclé:igd:ol;c:lér: ;hénh QCVN 4(:;2(:181)/ BTNMT
CcoD mg/| 1889 2045 150
BOD, mg/I 1011 1019 50
TSS mg/I 525 977 100

DO mg/| 0,1 0,18 -
pH 6,3 6,05 55-9
EC us 657 1538 -
TDS mg/| 337 673 -
Do duc NTU 558 563 -
Cl- mg/I 68,9 215 1000

NH,*-N mg/I 87,5 94,3 10

NO.- mg/I 2,69 1,61 -
TN mg/| 261 332 40
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Chitieu | Bon vitinh Vi tri ngna1\é sau khi | Vi trl’cséacuclg;igd:ol::‘é:‘ ghénh QCVN 4(:;2(:1;/ BTNMT
PO,*-P mg/I 46,83 33,5 -

TP mg/I 64,7 36,1

Fe mg/I 16,7 3,28

Cr mg/I 0,08 0,2 0,1

Mn mg/I 1,4 1,9 1
Bo mau Pt-Co 5176 5715 150

2.2. Ngudn vi sinh vét st dung trong nghién
clru

Ché& pham vi sinh BiOL, |3 sdn pham tir ludn
an nghién ctru cla tién si Tran Thi Thu Lan. Ché
pham 13 hdn hop clia 3 chling vi sinh vat da dwoc
tuyén chon tir cdc mau nuwéce thai giét mé gia suc
bao gdbm: B. velezensis M2, B. mojavensis C1 va
B. Mojavensis C8.
2.3. Nghién ctru phuwong phdp sinh hoc dé x&
ly nwore thdi giét mé gia sic quy mé phong thi
nghiém

Hé théng bao gdbm bé phan rng chinh cung
cdc may mac thiét bi phu trg di kém (Bang 2
va Hinh 1). B€ phan (rng dwoc ché tao tir nhya
acrylic trong su6t tao thuan lgi cho viéc quan
sat qua trinh van hanh va ddo tron cla bun hoat
tinh cling nhw tinh trang hoat déng cla céc thiét

bi bén trong, bé cé dung tich lam viéc 13 30L.
Ddy bé duoc bd tri hé thong suc khi nham cung
cap ndng dé oxy hoa tan can thiét cho su phat
trién va sinh trwdng cla céc vi sinh vat hiéu khi
trong bun hoat tinh. Nwdc dwoc cap vao tir day
bé& thong qua bom dinh luvgng cé kha ndng diéu
chinh Iwu lwgng, va nwdc sau x{r ly chdy tran &
phan trén cha bé. Mot may thdi khi dugc sl
dung nham cung cap cho qud trinh suc khi va
lwu lwvong duwoc theo ddi va kiém soat thdng qua
Iwu lwong ké. Toan bd céc thiét bi bao gdbm bom
cdp nudc, may théi khi, cdc van xa bun va van
thu nwdc sau x{r ly déu duoc két néi téi bod diéu
khién trung tdm. B diéu khién cé chirc nang
diéu khién ty doéng hoat dong clia hé théng
theo cac chu ky thoi gian duoc cai dat theo tirng
thi nghiém thong qua cac timer.

Bdng 2. Danh muc thiét bj chinh cta hé théng x& ly nudce théi

1T Thiét bi Théng s6 ki thuat

1 Bom cdp nudc thai Cong suat: 45W; luru lugng: 101/gio.

2 May théi khi Céng suat: 38W; lwu lwong: 901/phat.

3 Lvu lwong ké Giai do 0-10l/phut, gidi diéu chinh 0,21/phut
4 Van dién tir 1 chiéu, van xa nudc, van xa bun

Nham muc dich danh gia hiéu qua xt ly nwédc
thai giét m6 gia suc clia ché phdm vi sinh BiOL,
gdbm cac ching vi sinh vat ban dia cé hoat luc
cao trong nudc thai phuc vu cho cac ndi dung
nghién ctru, mo6 hinh sé dwoc van hanh nhu
mot bé SBR (gdm céc giai doan: Lam day, suc khi
khudy tron, lang va rat nudc). Ch& phadm vi sinh
duoc st dung gbm cac chdng vi sinh vat cé kha
nang sinh trwdng va tao sinh khéi méi nhanh tao
diéu kién dé tach sinh khéi sém trong qua trinh
hoat déng, déng thdi bun hoat tinh chira cac vi
sinh vat nay c6 tdc do tao bong va Idng nhanh.
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Bén canh d6, day déu 13 cac lodi vi sinh vat hiéu
khi hoan toan va cé thé bi anh huwédng néu thoi
gian dirng suc khi qua dai. Vi vay, mé hinh sé
duwoc van hanh theo tirng mé trong do thoi gian
suc khi s& chiém ti 1& I&n, thoi gian cho qué trinh
I3ng va thu nuwéc sau xt Iy s& ngdn hon so véi
cac hé SBR thong thuong do cac dac tinh cla
bun hoat tinh st dung ché& pham vi sinh d3 duoc
giai thich & trén. Thoi gian cho mdi mé sé phu
thudc vao tirng thi nghiém va noi dung nghién
clru cuy thé. Cac thi nghiém s& cung cap nhirng
dit liéu can thiét nham trién khai & quy mo thir
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nghiém |I&n hon, tir d6 nang cao duoc kha nang
duwa cong nghé vao nghién ctru & quy mé pilot

tai hién truong.

Sau mdi mé thi nghiém 18y mau phan tich cac
chi tiéu COD, NH,*N, NO,-N, NO,-N, TN, SV10,
SV15, SV30, MLSS, TN.

1 Thitng ch im mrke thai
2. Berm il riende thii

3. May thii khi

4. Lonx lugme ke

5. [é hidu khi

C Al

. Van di¢n ding co xa medc m
7. Thing chirm nunde s xir Iy
B Van dign ddng co xa biin

9. B didy khidn

Hinh 1. Mé hinh bé xt ly sinh hoc

3. K&t qua nghién ctru va thao luan

Thi nghiém duwoc thuc hién trén 2 bé phan
(rng gidng nhau vadi cac théng sé van hanh tuvong
tw nhau. Tuy nhién, mdt bé dwoc van hanh véi
bun hoat tinh tir Nha may bia Viét Ha (KCP), bé
con lai c6 bun hoat tinh va duoc b sung mat do
104CFU/ml ché& pham (CCP). K&t qua thi nghiém
duwoc trinh bay & cdc muc dudi day:

e —ap— OO0 m CCP —0— (D mKCF  —a— C00 o

listen -
e

[EECO -‘“—.""“——\.._'

COD (L)
£

O —— .,
0 o =0

T . . i

| 2 1 4 -: ;. l i [ |I||
Sh mé {12himé)
Hinh 2. Néng dé COD
trong cdc ngay thi nghiém

Theo Hinh 2 va Hinh 3, d6i vdi bé khong sl
dung ché& pham BiOL (KCP), hiéu qua x{ ly cda 2
mé dau tién chi dat 56-59% tuong (rng véi ndng
ddé COD trong nudc sau xtt ly la khodng 600-

3.1. Hiéu qua xu ly COD

Dé danh gid dwoc hiéu qua x& ly nudc thai
cla cac hé vi sinh vat trong hai bé phan ng,
céc bé dugce van hanh trong diéu kién tuong ty
nhau vdi nuéc thai dau vao duoc |ay trye tiép tir
co s& giét md vai gia tri COD nam trong khoang
1.361-1.620mg/L. K&t qua COD cua nudc sau
xr ly s& cho thay kha nang x ly cta vi sinh vat
trong moi bé.

150 —— Hisbu nuk] KCP —— Hinjai #ighl CCP
_a__'_.ﬂ__,_a—a._.___b___,_q.»—-—"" —4
et

o0
:‘: an _,_._a___'__)o—m/.
i
g

L

il

t 0z 3 4 8 & r & @ w
S me { F2hiang)
Hinh 3. Hiéu sudt xt ly COD
trong cdc mé xu ly

700mg/L. Trong 4 ngay dau tién cda thi nghiém,
hiéu qud x{r ly cé su gia tdng déu, va ndng do
COD sau x{r ly chi con 321mg/L &ng véi hiéu suat
Xt ly 1a 79%. Nhu vay, cé thé thay, sau 5 ngay

87

TAP CHi KHOA HOC BIEN D81 KHi HAU ||

S6 14 - Thang 6/2020 ||




van hanh lién tuc, vi sinh vat trong bé d3 bat dau
thich nghi véi nudc thai nhé vay ma hiéu qua
xU Iy c6 su cai thién dang ké. Tuy nhién, sau 10
ngay van hanh, hiéu qua x& ly COD khong co sv
cai thién nhiéu va cao nhat dat 85% véi ndng do
206mg/L, gia tri nay cao hon nhiéu so véi tiéu
chuan B (QCVN 40:2011).

Khdac vdi bé phan rng trén, bé phan &rng cé
str dung ché& pham vi sinh (CCP) cho thay sy khac
biét trong hiéu qua x& ly COD. Ch& phdm BiOL cé
chira céc ching vi khuan Bacillus ton tai trong
nudc thai giét mé gia suc véi kha ndng dong
héa co chat da dang va khad ndng x{r ly nhanh
COD trong nudc thai [1], [4]. Chinh vi vay, khi
dugc bd sung vao bun hoat tinh, ching cho
thay khad nang thich nghi rat nhanh véi mau
nuwdc thai dwgc s&r dung trong thi nghiém nay,
ngay tlr nhitng mé x{&r ly dau tién, hiéu qua x&
ly COD d3 dat dwoc >90% (gia tri COD dau ra
thdp hon 129mg/L). Hoat déng cha cac vi sinh
vat trong bé phan &ng nay tiép tuc duy tri 6n
dinh trong cdc mé x&r ly ti€p theo va dat hiéu
sudt cao nhat 1a 96%. Dic biét, gia tri COD dau
ra chi con 56-60mg/L, thap hon gia tri theo c6t B
(QCVN 40:2011/BTNMT) 13 100mg/L. Hiéu qua
xtr ly COD >92% ciing d3 dugc ghi nhan trong
mot s6 nghién ciru st dung phuong phap sinh
hoc dé xi ly nwdc thai giét mé gia suc, trong d6
¢ nghién clru clla nhdm tac gid Keskes [2] s
dung phuong phap bé phan rng theo mé (SBR)
x&r ly nwdc thai c6 néng dé COD trong khodng
1.600-2.000mg/L. Trong nghién ctu nay, hiéu

T-M {mg/L)

. f%hﬁf/

S0 mé (1 2hvmé)

Hinh 4. Néng dé T-N cda binh bé sung ché
phdm va binh khéng bé sung ché phdm
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qua xt ly COD cia mé hinh trong nhitng ngay
dau tién cling duy tri & mirc 70-80%, phai dén
ngay thi 20 hiéu qua x& Iy madi cé su cai thién
dang ké 1én >90%. Hién tuong nay ciing twong
tw nhu bé phan (ng khéng s dung ché pham
duoc st dung trong thi nghiém nay. Didu nay
chirng t6, déi vai bun hoat tinh théng thuwong,
dé dat dwoc hiéu qua xr Iy nhu mong mudn thi
can c6 thoi gian dé cac vi sinh vat cé thé thich
nghi, va thoi gian nay sé khac nhau tuy thuéc
vao dic tinh cla ngudn bun hoat tinh cling nhw
diéu kién van hanh. Trong khi d6, bang viéc b6
sung cac vi sinh vat da quen véi moi truong
s6ng 1a nudc thai giét md gia suc, dong thoi cd
kha ndng sinh trwdng va phat trién tét, cung vdi
dé la céc diéu kién nhu ndng d6 Oxy, pH, duoc
kiém soat, thi thoi gian dé thich nghi cling nhu
kha nang x& ly COD cla bun hoat tinh d3 duoc
cai thién dang ké.
3.2. Hiéu qua xi ly Nito téng

Hinh 4 va Hinh 5 thé hién su thay déi cling
nhu hiéu qua x ly ddi v&i théng s6 6 nhiém
T-N & hai bé phan &ng dwoc st dung trong thi
nghiém. Nong dé T-N trong nuwdc thai dau vao
duoc duy tri trong khodng 152-185mg/L nham
dam bao dd 6n dinh cho qué trinh phat trién vi
sinh vat trong giai doan khdi déng nay. Khong
giéng nhu hiéu qua x& ly COD, kha nang x{ ly
T-N cla bé khéng cé ché pham 13 thip trong
sudt qua trinh tién hanh thi nghiém méc du van
c6 si cai thién dan sau moi mé thi nghiém.

e Hiu sulfit TH HCP —ae— i st THCCP
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Cu thé, trong 4 mé xr ly dau tién, hiéu qua x&
ly T-N chi dat mirc <20%, ndng dd T-N sau xur ly
van & mirc cao trung binh 13 135mg/L. O ciac mé
xUr ly con lai, hiéu qua xt Iy T-N ¢d st tdng dan tuy
nhién gia tri cao nhat dat dwoc chila 31%. Ung vai
gid tri T-N trong nudc thai ra 1a 109mg/L. D6i vai
bé x{ ly c6 b6 sung ché pham, hiéu qua xtr ly T-N
la dugc duy tri & mirc cao trong subt qud trinh thi
nghiém. Hiéu suat x{ ly dat gia tri cao nhat (88%)
chi sau 5 ngay van hanh lién tuc, néng dé T-N
& dau ra duy tri & mdc thap tir 37-20mg/L. Tuy
nhién, tr mé th& 6 t&i mé thir 10, hiéu qua x{r ly
lai ¢6 sw suy giam, thap nhat 1a 57% tuwong duong
vGi 67,6mgN/L trong nudc sau x& ly. Mac du cé
sy suy giam nhung hiéu sut x& ly trung binh cla
bé x{ ly van trong phan I&n thdi gian thi nghiém
van dam bao nudc sau x&r ly dat chudn B (QCVN
40:2011/BTNMT). Mé&c du hiéu qua xt ly giam tlr
mé th( 6, tuy nhién trong giai doan nay, hiéu qua
x(r ly COD van duy tri & muc cao va 6n dinh, diéu
d6 cho thay vi sinh vat van dang sinh trudng va
phat trién t6t. Sy suy giam hiéu qua xay ra la do
trong sudt thoi gian thi nghiém, sinh khdi vi sinh
vat khéng duoc xa bd, trong khi ndng dé co chat
trong nudc thai dau vao khong cé sy thay d6i dan
tdi sy tw phan hdy ciia mét phan sinh khai vi sinh
vat. Sy phan hdy cla té bao giai phdng cac hop
chat hitu co cau tao nén té bao trong dé bao gdbm
cac hop chat chira nito da dwoc tich [Ty trong qud
trinh x{ Iy nudce thai cda vi sinh vat tlr cdc mé xir
ly trudc d6. Hién twong nay lam tang néng dé
T-N trong nudc tir d6 lam gidm hiéu qua x& ly T-N
téng thé cua bé thi nghiém.

Hién twong dua ra & trén cé thé dugc nhan

thdy rd hon khi quan sat dién bién thay d6i nong
do NH,*-N, NO,-N, va NO_-N trong cac Hinh 6 va
Hinh 7. Trong nudc thai tir hoat dong giét mé gia
suc, cac protein thuwdng chiém ti trong 1&n; vi vy,
trong diéu kién suc khi kéo dai va s cé mat cla
céc vi sinh vat hiéu khi trong bun hoat tinh, cac
protein nay cé thé dé dang bi phan giai va giai
phdng amoniac vao nudce thai [9], [13], [12] diéu
nay cé thé khién néng dd Amoniac trong bé phan
(rng tang va tryc tiép anh hudng téi hiéu qua xd
ly Amonia cling nhu T-N. Biéu nay cé thé giai thich
cho hién twong néng dé Amonia & dau ra cao hon
& nuwdc thai dau vao xay ra & cd 2 bé phan tng.
D&i v6i bé phan tng khong st dung ché pham,
trong diéu kién COD & nudc thai dau vao cao, cac
vi sinh vat tw dudng c6 kha ndng phan hdy cic
hop chat hitu co sé chi€ém wu thé hon so véi cac
vi sinh vat ¢4 kha ndng oxy héa Amonia dac biét
la trong giai doan dau cuta thi nghiém tir mé th
1 dén mé thir tw, nong d6 NH,*-N cao nhét trong
nudc sau x& ly [8n té&i 85mg/L. Ddng thdi so vdi
cac vi sinh vat x{&r ly COD, thi cac vi sinh vat oxy
héa Amonia (AOB) va Nitrit (NOB) ciing cd téc do
sinh trwdng chdm hon [5], chinh vi vay tlr mé x{&r
ly tht 5, méi bat dau thay cé sy gia ting ndng
do nitrit cling nhw nitrat trong nuwdc thai du cho
néng dd khdng cao trung binh [an lwot 13 2 va
2,5mg/L. C6 thé thay & bé phan trng khéng ché
pham nay, tir mé th& 5 sau khi cac vi sinh vat oxy
hda chat hitu co d3 phat trién dén mot gidi han
nhat dinh twong xing véi lwong COD dau vao
ddéng thoi thoi gian lwu cba bun la thuén lgi hon
dé cdc vi sinh vat oxy héda Amonia va Nitrat bat
dau phat trién.

o MH,*-N 8&u vao —0— HH,*-Mra KCP —&— NH,*-N m CCH
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Ciling giéng nhu bé khong bé sung ché
pham, néng d6 Amonia trong nudc sau xir ly
cla bé cb bd sung ché phadm ciing tang so vdi
nwdc thai dau vao trong 3 mé x& ly dau tién.
Tuy nhién, sau khi cdc vi sinh vat da thich nghi
dugc v&i nudce thai thi hiéu sudt xir ly T-N d3
nhanh chdong duoc cai thién va dat gia tri cao
nhat tai mé th& 7 va néng d6 Amonia sau x&
ly cling chi con lai 2.1mg/L. Pdng thoi, cling cé
sy gia tdng nhanh néng dd Nitrit va Nitrat trong
khi hiéu qud x{r ly T-N khéng tdng manh & giai
doan sau cla thi nghiém. C6 thé thay, bang viéc
b6 sung ché pham chira cac vi sinh vat cé kha
nang sinh trudng nhanh va déng hda tét céc
chat dinh duéng trong méi trwdng, d3 giup tiéu
thu nhanh chéng lugng chat hitu co (COD) trong
nudc thai, diéu nay da tao ra moi trudng thuén
loi cho cdc vi sinh vat oxy héa Amonia cling nhu
Nitrit phat trién va két qua |a c6 gia tdng ndng do
Nitrit va Nitrat trong nudc sau x& ly. Tuy nhién
hoat déng cla cac vi sinh vat nay khéng déng
vai tro x& ly T-N chinh trong thi nghiém nay do
thi nghiém thuc hién trong diéu kién suc khi kéo
dai nén khong thé dién ra qud trinh phan Nitrat
héa. Trong khi d6, cac vi sinh vat dugc b sung
c6 kha nang déng hda tét cac hop chat hitu co
doéng thoi tich Iy Amonia trong nuwdc thai dé
xay dwng cac thanh phan can thiét cho té€ bao

méi [3]. Tuy nhién khi xay ra s phan hdy té bao
cli va giai phéng Amonia [10], [6], [8] lam &nh
huwédng tryc tiép tdi hiéu qua xr Iy T-N cla bé
phan rng & giai doan sau cla thi nghiém.
4. Két ludn

Két qud phan tich cac chi tiéu clda nudc thai
trwdc va sau khi xt ly, s& cung cap dir liéu dé
danh giad so sanh duoc kha nang, téc d6 thich
nghi cla cac visinh vat trong bun hoat tinh thong
thuwdng va cta bun st dung ché& pham. Trén thuc
té, thoi gian dé khéi dong mot hé théng xir ly
nudc thai bang cong nghé sinh hoc doi héi nhiéu
thoi gian, cé thé gdy anh hudng tdi kha nang
van hanh cGa hé théng xi ly. Day 1a co s& dé
chirng minh duwoc hiéu qua cta ché pham trong
viéc nang cao hiéu xuat x&r ly cta bé sinh hoc
hiéu khi, thoi gian khdi ddng hé théng va cung
cdp nhirng diéu kién van hanh co ban ban dau;
nhu khdo sat téc dé ting sinh khéi MLSS, pH.
Trong nghién ctru nay, da lya chon va xac dinh
duogc thoi gian tdi wu dé qua trinh x{r ly COD, va
oxy héa Amonia dat dugc hiéu qua tét nhat, tao
tién dé dé nwdc thai giét mé gia stc sau xtr ly co
thé dat dwoc yéu cau dé ra. Cac chi tiéu 6 nhiém
COD, T-N, giai doan khai déng cla bé phan ng
st dung ch& pham BiOL d3 hoan thanh chi sau
5 ngay xu ly.
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EVALUATION ON THE TREATMENT EFFICIENCY OF T-N AND COD
IN THE CONCENTRATED CATTLE SLAUGHTER WASTEWATER

Nguyen Duc Toan™, Pham Hai Bang!*» Do Tien Anh?, Bach Quang Dung®?
@institute of Natural Resources and Environment Training
@Viet Nam Meteorological and Hydrological Administration
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Abstract: Microbiological products used in the wastewater treatment are a set of microorganisms that
have good adaptability as well as high consumption ability of pollutants as a source of nutrition for their
growth and development. When probiotics are added, the number of beneficial microorganisms involved
in wastewater treatment process of treatment plant will be increased, thereby improving the efficiency of
pollutant treatment [1]. The native probiotics have been isolated to select the microorganisms with
desirable characteristics to assist the system in reducing boot time and enhance treatment performance.
This study has applied the Biol probiotics to aerobic systems wihtin the laboratory scope. This probiotic
has reduced the boot time of the system from 6-8 weeks to 3-4 weeks. During the stable operation stage,
the COD and T-N treatment efficiency are maintained at high and stable levels of 90-97% and 79-86%
respectively.

Keywords: Probiotics, BiOL, aerobic biology, cattle slaughter wastewater, MBR.
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(NG DUNG COPULA TRONG XAC DINH PHAN BO DPONG THOI
DA THIEN TAI DO BAO KEM MUA LON VA MUA SAU BAO

Tran Thanh Thay®, Tran Thuc®, Huynh Thi Lan Hwong®, Nguyén Xuan Hién®,
Lé Van Tuan®, Nguyén Thanh Céng®
@Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu
@Trwong Pai hoc Thuwong mai
BICuc Bién déi khi hdu

Ngay nhén bai 5/5/2020; ngay chuyén phdn bién 6/5/2020; ngdy chdp nhén ddng 27/5/2020

Tém tat: Cdc thién tai thwdng xdy ra déng thoi hodc ndi tiép. Xdc sudt xudt hién ddng thoi da thién tai
ddéng vai trd quan trong trong céng tdc ddnh gid rdi ro thién tai. Tuy nhién, phén Ién cdc nghién ctru & Viét
Nam khéng xem xét dén xdc suét xdy ra déng thdi cda cdc thién tai. Nghién ctru nay phén tich, xdc dinh xdc
sudt xdy ra déng thoi cua cdc thién tai bdo kém muwa Ién va muwa sau bdo bdng ham Copula. S6 liéu quan
trdc téc dé gié manh trong bdo va lwong muwa ngdy Ién nhét trong va sau bdo giai dogn 1961-2017 cla
15 tram khi tugng dugc st dung trong nghién ctru. Nghién ciru dé tim ra ham Gumbel-Hougaard Copula
ld ham phi hop cho da thién tai bdo kém mua I6n va mua sau béo khu vire ven bién Trung Trung Bd. Kiém
dinh Kolmogorov-Smirnov va tiéu chuén théng tin Akaike duwoc s dung dé kiém dinh sw pht hop cua cdc

ham Copula.

Tir khoa: Xdc suét, Copula, da thién tai, bdo, mua lon.

1. Gi¢i thiéu

Khu vwe Trung Trung BO trai dai tir 14°32’
dén 18°05’ vi do Bac va tir 105°37’ dén 109°04’
kinh d6 DPong, bao gdbm 06 tinh: Quang Binh,
Quang Tri, Thira Thién Hué&, Da Ning, Quang
Nam va Quang Ngai. Trung Trung Bo la khu vuc
thuwdng xuyén chiu nhirng tac déng bat loi cla
thién tai dién hinh nhu b3o, |i, mwa 1dn. Lich
st d3 ghi nhan dugc mét s6 con b3o kém mua
I&n, két hgp mua sau b3o dién hinh gay thiét hai
nang né cho khu vuc. Bdo Xangsane nam 2006,
dd b6 vao céc tinh mién Trung, d3 lam 76 nguoi
chét va mat tich, 532 ngudi bi thwong, lam sap
hon 24.000 ngbi nha, thiét hai l1én t&i 10.000
ty déng, céc tinh chju thiét hai ndng nhat 1a B3
Nang, Thira Thién Hué va Quang Nam [1], [2],
[3], [4], [44]. Bdo Ketsana nam 2009, gay mua
I&n trén dién réng tlr Nghé An dén Binh Dinh,
Tay Nguyén, bdo va Il sau bdo lam 179 nguoi
chét, 8 nguwdi mat tich, 9.770 ngdi nha bj d6,

Lién hé tdc gid: Tran Thanh Thay
Email: thuybk77@gmail.com
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thiét hai wdc tinh khoang 14.000 ty dong. Ndm
1996 cé t&i 5 con bdo va 4 ATND d6 bo va anh
huwédng truc tiép dén cac tinh mién Trung, xay ra
14 dot mua 1én, dién rong, tap trung dén dap,
vuot trung binh nhiéu ndm ca vé lugng va thoi
gian mua. Tai thi x Quang Ngai, téng lugng
mua 4 thang (IX-X11) xp hang thi hai trong vong
80 ndm trd lai, chi sau ndm 1917 [34]. Mua Ién
la hé qua clia mot sd loai hinh thoi tiét dac biét
nhw: B3o, dp thap nhiét d&i hay dai hoi tu nhiét
dd&i, khong khi lanh,... Dac biét hon la khi cé sy
k&t hop cha ching sé cang nguy hiém hon gay
nén mua to dén rat to trong mot thoi gian dai
trén pham vi rong,... [4], [44].

Copula 1a phan phéi déng thoi hay ham phén
phdi hiép bién tir cdc ham phan phdi bién cta
cac bién ngau nhién 1-chiéu va dé mé ta sy phu
thudc gitra cac bién ngau nhién. Li thuyét Copula
bat ngudn tir dinh li Sklar vao nhitng ndm 1950
[20]. Trong nhitng ndm gan day, Copula duoc
cdng déng cac nha khoa hoc st dung rong rai
trong cac nghién ctru vé thién tai, cwc doan khi
hau, thdy van,... N3m 2003, (rng dung dau tién




cla Copula trong thiy van duoc De Michele va
cong sy thuc hién [14]. Hu va cong su (2010) da
rng dung Gumbel-Hougaard dé phan tich xac
suat hiép bién b3o va mua I&n trong luu vire hod
Taihu [16]. Kwon va cdng sy (2017) da phan tich
ma&i twong quan gitra téc do gid va lvong mua
I&n nhat ndm trong khu vire chiu anh huéng cla
b3o bang Copula [19]. Dong va cong sy (2017)
trng dung Copula xac dinh phan b6 2 chiéu téc
do gié va lwgng mua cyc tri hang nam & dai ven
bién cta Thwong Hai [15]. Xu va cong su (2018)
d3 &ng dung Copula dé xac dinh phan bd hiép
bién cta bdo, muwa I&n trong bdo va nwdc dang
do b3o cho dai ven bién dao Haidian [21],...

O Viét Nam, Copula chl yéu duoc sit dung
trong nganh tai chinh, ngdn hang nhuw cac
nghién clru cla Nguyén Thij Lién Hoa va Luvong
Thi Thay Hwong (2014), Tran Ngoc Tho va HO Thi
Lam (2015), Nguy&n Thu Thy (2018),...[8] Mic
du Copula d3 va dang dwoc st dung rat phd bién
trong Iinh vic thién tai trén thé gidi nhung tac
gid chua ti€p can dwoc nghién clru nao & Viét
Nam &ng dung Copula trong linh vic nay. Bai

bao nay tng dung Copula trong tinh todn phan
b6 hiép bién gié manh trong b3o, mwa Ién trong
va sau bdo. Muc dich cta nghién ctru la xac dinh
dugc ham Copula phlu hop dé tinh xac suat xay
ra dong thoi clia cac thién tai. SO liéu quan trac
téc dé gié manh trong b3o va téng lvong mua
ngay I&n nhat trong va sau b3o giai doan 1961-
2017 dwoc sir dung trong nghién ctru. Kiém dinh
Kolmogorov—Smirnov va tiéu chuin théng tin
Akaike dugc sir dung dé kiém dinh su phu hop
cla céc Copula.

2. Khu vie nghién ctru va sé liéu
2.1. Khu vwe nghién ciru

Khu viec ven bién Trung Trung Bo |a dai dat
& mién Trung Viét Nam. Phia Bic gidp vdi tinh
Ha Tinh; phia Tay giap vdi Lao; phia Tay Nam
giap vdi tinh Kon Tum; phia Nam gidp vdi tinh
Binh Dinh; phia Déng gidp v&i Bién Ddng. Khu
vue ven bién Trung Trung B (lay theo pham vi
Dai Khi tuwgng thly van khu vyc Trung Trung Bo)
bao gbm cdc tinh: Quang Binh, Quang Tri, Thira
Thién Hué, ba Nang, Quang Nam va Quang Ng3i
(Hinh 1a).
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Hinh 1. Khu vuc nghién ciru va mang ludi tram khi tuwgng

Dia hinh cac tinh khu vyc Trung Trung B6 co
d4dc trng chung 13 dia hinh déc, bi chia cdt manh
b&i mang ludi sdng sudi day dac. Pia hinh thap
dan tir Ty sang Pong, hau nhu toan bd ving
phia Tay 1a nui cao, ké tiép la vung doi thap, phia
DPoéng cé cac dai dong bang nhd, hep xen ké va
sau cung la nhitng trang cét ven bién. Dia hinh
ndi, d6i va dong bang chay dai theo hudng Tay

Bac - Dong Nam. Vé khi hau, cac tinh Trung Trung
B nam trong khu vire nhiét déi gié mua, 1a vung
chuyén tiép gitra hai mién khi hau. Mién khi hau
phia Bic c6 mua dong lanh va phia Nam néng 4m
guanh ndm. Mua b3o & khu vue Trung Trung Bo
thudng dién ra tir thang 9 dén thang 11. Theo s6
liéu théng ké tir 1961-2019, c6 80 con b3o/ATND
anh huong dén khu vue. Ty 18 muwa do bdo va
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ap thap nhiét d&i gay ra chiém tdi 40-50% tong
lvong mua trong cdc thang 7-10 [6].
2.2. Sé liéu

Quy dao b3o, s6 liéu quan trac toc do gié
l&n nhat trong b3o va téng lugng mua ngay
l&n nhat trong dat lién giai doan 1961-2017
duogc ké thira tir [9], [11], [13] va [17]. Khu vuc
nghién ctru nam trong ban kinh 500km ké tir tim
bdo duoc coi la anh hwdng cta bdo [21]. Trong
giai doan 1961-2017, 80 con b3o d3 anh huéng
dén khu vuc nghién cru (ndm 2018 khdng cé
bdo anh hudng khu vuc Trung Trung Bd). Téng
lwvong muwa ngay |&n nhat trong va sau b3o duoc
xac dinh nhu sau:

a) Phuwong phdp xdc dinh muwa trong bdo

Dwa vao chubi s8 liéu mua ngay Ién nhat cla
thédng cé b3o dd bd, xac dinh lvgng mua ngay
I&n nhat. Dya vao quy dao duong di cda bio,

A
|I 500 km ‘

xac dinh khoang cach tlr cdc tdm bdo dén vi tri
céc tram khi twong, tram thdy van va diém do
mua cla ngay hdom dé. Vung chiu anh hudng
clla mua Ién trong b3o thudng nam trong ban
kinh 500km ké tir tdm b3o [21]. N&u tram khi
twong nam trong vong ban kinh 500km tinh tir
tam b3o (Hinh 2), s& liéu quan trac tai ngay hom
do cla tram d6é dugc coi 1a 6 liéu mua ngay 1on
nhat trong b3o [5], [21]. Khodng céch gitra tdm
b3o dén diém/tram quan tric dwoc xac dinh
theo cong thirc Vincenty, nhu sau:

d=rAc (1)

\/(cos(az #sin(A2))’ # (cos @, *sin @, -sin@, *cos D, * cos(AL))’ 2)
sinfd, #sin@, +cosd, *cos ), * cos(A4)

Ao =arctan

Trong d6: d=khoang cach giita 2 diém; r =
6.378,14km, Ia ban kinh tréi dt; @, @, 13 vi d6/
kinh d6 gitra 2 diém.

Tr;_]m-“diérm
quan tric

| Tam
bio

Hinh 2. Nguéng khodng cdch xdc dinh muwa trong béo

b) Phuwong phdp xdc dinh mwa sau bdo

Khi vao dat lién, do anh hwédng cua dia hinh
va dac biét |3 do khdng duwgc cung cap day da
hoi 4m nén b3o nhanh chéng bi bi suy yéu va
tan r3. Trong vong 7 ngay tiép theo ké tir khi bdo
tan, sé liéu muwa ngay 1&n nhat tai cac tram khi
tuwong trong dat lién duwogc coi 1a s6 liéu mua sau
bdo. Hai hinh thé ch( dao gdy mwa 1én tai khu
vuc Trung Trung BO |a do dai hdi tu nhiét déi va
khong khi lanh. Thoi gian gdy mua trung binh
tlr 5-7 ngay [10]. Do d6, dé ndm bat dwoc mua
ngay I&n nhat sau thoi gian xdy ra bdo, khodng
thoi gian 7 ngay duoc lwa chon.
2.2. Phwong phdp xdc dinh phén bé déng thoi
da thién tai

DEé xac dinh phan bé ddng thoi da thién tai
(PBDTT), can thuc hién hién theo 05 budc sau:

- Buédc 1. Xay dung phan bd hiép bién thuc
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nghiém dua trén sé liéu quan tric tai cac tram
khi twong: S6 liéu quan trac tai tirng tram duoc
sap x&p theo thi ty ting dan, xac suat hiép bién
duoc tinh theo cong thure sau [22]:
I I I N
F(xl,xz,x3)=P{X1le,Xzsz,X3§x3}=7z”“121:12k:‘ "~ (3)

+1

Trong d6: F (x,, x,, X,): X4c sudt h{\(]fep bién cla
X, X, X;; N2 S8 thir tur clia x,, x,, X, trong chudi
s6 liéu quan trac da dugc sdp xép theo thir ty tir
bé dé&n I6n; N: Dung lwgng mau.

- Bwéc 2. Lva chon cdc ham Copula dé
nghién ciru: Cac ham Copula duwgc st dung
réng rai trong cac nghién clru vé thién tai gbm
Gaussian, Frank, Clayton va Gumbel-Hougaard.
Do d6, cdc ham Copula 3 bién nay duoc lya
chon dé nghién clru. Cong thirc cac Copula dwoc
thé hién trong bang sau:

Trong d6, cacgia triu, u,, u, laxac suat bién
cla cac thién tai gié trong bdo, mua trong bdo




Bdng 1. Cdc ham Copula 3 bién sir dung trong nghién ctru [21]

Copula Cong thuc STT
Gaussian C(uy,uy,uy) =
1 1 -1
J'CD—I(ul) J'CD—I(uz) J'd)—l(u3) exp(——w! Wdw (4)
—00 —0 —00 (27[)3/2 |Z |1/2 p( 2 Z )
Gumbel-
oo | Clnnyan) = exp(—(~Inu)” + (<Inu,)’ + (= Inu) ")) )
Clayton Cluy,u,y,uy) = (ul_e + uz_g + u3g)_]/6 (6)
Frank 1 (e—eu, _ 1)(e79u1 _ 1)(6791,1 _ 1)
C(ul,u2,u3):51n( @ D) ) (7)

va mua sau b3o. X4c suat bién cua cac thién
tai dwoc xac dinh bang ham phan bé cuc tri
Gumbel kiéu I.

- Bwédc 3. Udc lvong tham s6 cla cadc ham
Copula:

Tham s6 cla cdc ham Copula duwogc wéc
lvong bang phwong phép wéc tinh gia tri cuc dai
MLE (Maximum likelyhood estimation). Gid st
bi€n ngau nhién X lién tuc, tuan theo mot phan
bd nao dé duwoc mo ta bdi bd tham sb theta 6
(6,,8,,....6,), 8 chua biét. Ham hop ly (Likehood
funtion) c6 dang sau [21]:

L) = f(x,x,,....x,6,,0,,...,0,) (8)

Ham hop ly cé thé duoc hiéu |a xac suat dé
v&i tap mau quan sat duoc X,y Xy w0y X CUNG xay
ra (xac sudt dong thoi), véi diéu kién 6, 6,, ...,
B, Vix, X, ..., x_la cac sy kién d& xdy ra, nén
udc lwong bd tham s6 6 ciing chinh la tim bd
tham s6 B dé xac suat dong thoi xay ra la cao
nhat theo cong thirc sau:

0 = argmax L(6, x) (9)

Phan mém R duwoc s dung dé udc lwong
tham sé theta 8. Code Iénh uéc lvgng tham s6
duoc chira trong phu luc.

- Budc 4. Xac dinh XSXHVN da thién tai theo
cac Copula da lya chon: Sau khi uéc lvgng dwoc
tham s& 6, XSXHVN da thién tai dwoc tinh theo
cac ham Copula bang phan mém excel.

- Bwdc 5. Kiém dinh mirc d6 phu hop cha céc
Copula: Nghién ctru sir dung 2 phép kiém dinh
sau:

+ Kiém dinh Kolmogorov—Smirnov

Kiém dinh Kolmogorov—Smirnov dugc sk
dung dé kiém dinh sy phu hop vé phan bd xac

suat gitra Copula lwa chon so va&i phan bé thuc
nghiém. Gia thiét rong 1 phan b6 theo ham ly
thuyét da chon phu hop nhat véi phan bd thuc
nghiém, k&t qua thé hién qua gid tri kiém dinh
“D” dwoc tinh theo cong thirc sau [21]:

} (10)

D= Maximum{ B(Ck)—i
n

Trong d6, D: Gia tri kiém dinh; P (C,): Xac sudt
theo ham phan b ly thuyét C; n: Dung lwong
mau; i: S6 thi tu trong chudi s6 liéu (sdp x&p
theo thit ty tdng dan). Néu gia tri D > A, thi gia
thuyét réng bj bac bd, phan bd ly thuyét khong
phu hop vdi phan bé thuc nghiém. A, la gia tri
tdi han, duoc xac dinh theo dung lvgng mau va
murc y nghia mong muén. Bang tra A, duoc chi
ra trong [12] va [18].

+ Kiém dinh tiéu chudn théng tin Akaike:

Kiém dinh tiéu chudn thdéng tin Akaike
(Akaike information criterion-AlIC) cho phép xac
dinh chat lvgng twong d6i cha phan bé ly thuyét
va duoc xac dinh bang cong thirc sau:

AIC = N *log(MSE) + 2k (11)

Trong d4: AIC: Gia tri théng tin tiéu chuln
Akaike; N: Dung lvgng mau; MSE: Sai s6 toan
phuong trung binh; k: S& tham s6 ciia ham phan
bé ly thuyét. Cac Copula st dung trong nghién
ctru déu co 1 tham sé.

iy .
S (- 2,y 1)
i=1

Trong d6: MSE: Sai s6 toan phuwong trung
binh; N: Dung lugng mau; x.: Gia tri xac sudt thur
i theo phan bé ly thuyét; X : Gia trj xac sudt thi i
tinh theo Copula.

l
R(Ck)_; 9
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Kiém dinh K-S dénh gid su phu hop gilta
phan bé ly thuyét va phan bé thyc nghiém (véi
mot tap dit liéu nhat dinh). Kiém dinh KS cho
biét liéu ham phan bé Iy thuyét cé phu hop
v@i phan bd thuc nghiém khéng. Trong khi d6
AIC cho phép xac dinh phan bd ly thuyét nao
cé mirc d6 khép t6t nhat so véi phan bd thuc
nghiém. Viéc chi 4p dung mét trong hai phwong
phap kiém dinh trén, khdong du co s& dé Iya
chon ra phan bé phu hop nhat. Sau khi xac dinh
duwoc cédc phan bd ly thuyét phu hop vdi phan
b6 thue nghiém thong qua kiém dinh K-S, phan
b6 nao cho gié tri AIC nhd hon, phan b6 d6 phu
hop véi phan bd thuc nghiém hon va nguoc
lai. Do d6, dé Iwa chon dwoc ham phan béd Iy
thuyét phu hgp hon, can tién hanh ca hai budc
kiém dinh trén.
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3. Két qua va thao luin

3.1. Phén bé gid tri quan trdc da thién tai tai
cdc tram

Phan bd gia tri quan trac gié trong bdo, mua
trong va sau bdo tai cac tram trong tirng con bao
kha r&irac (Hinh 3). 20% céc tram chwa quan tréc
duoc gié manh trén cap 8 (trén 17,2m/s) xay ra
doéng thoi cung mua lén trong bdo va sau bio,
bao gdm: A Ludi, Pa Nang, Tam Ky, Quang Ngi.
Céc tram & phia Bac Trung Trung B nhu Tuyén
Héa, Dong HGi, Ba Don ¢ ty & xay ra dong thoi
ca 3 thién tai cao hon. Trong d6 cao nhat 13 tram
Dong Hai, trén 14% con bdo cé téc do gié 1on
nhat trong dat lién trén 17,2m/s kém theo mua
I&n trong b3o két hgp mua Idn sau bdo d3 quan
trac duoc trong giai doan 1961-2017.
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Hinh 3. Phén bé gid tri quan trdc da thién tai (tiép)

3.2. Két qua kiém dinh Copula

Gaussian Copula va «cac Copula ho
Archimedean duoc nghién ciru dé xac dinh ham
Copula phu hop nhat. Gia tri A, phu thudc dung
lwgng mau va mirc y nghia. V& mirc y nghia
0,02, gid tri Ath clia phan I&n cac tram nam trong
khoang 0,17-0,23. V&i mic y nghia 0,05, A, nam
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trong khoang 0,15-0,22. Két qua kiém dinh KS
cho thdy 100% cac tram c6 gid tri D < A, Vi
mic y nghia 0,02 theo phan bd theo Gumbel-
Hougaard va Gaussian Copula. 40% cac tram
thda man theo phan bé Clayton Copula,
20% cac tram thdéa man theo phan bd Frank
copula. Véi mirc y nghia 0,05, Gumbel Copula va
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Gaussian Copula théa man gia tri D < A, tai tat
ca cac tram. Clayton Copula va Frank Copula
thoa man [an lvot 33% va 20% s6 tram. Gid tri
D theo cadc Copula dugc thé hién trong Hinh
4. Nhu vay phan bd ddng thoi cac thién tai gid

manh trong bdo, mua I&n trong va sau bdo déu
thda man theo phan b6 Gumbel-Hougaard va
Gaussian Copula. Trong dé phan bé theo
Gumbel-Hougaard Copula cho gia tri D nhd nhét tai

tat ca cac tram.

Gk tri O
1.00
Gumbel Clayton Fran Gaumsian
0.80
0.50
040
0,00 = - -
Tuyén Dbng BaBon Khe DoogHa ConCd ALWG) Nam  Hud B Nang Tam Xy Tra My LY Son Ba Tor Quang
Hoa  M& Sanh Deiog g3l

Hinh 4. Két qud kiém dinh KS

K&t quad kiém dinh tiéu chuin thdéng tin
Akaike (Bang 3) cho thay, chi s6 AIC theo
Gumbel-Hougaard Copula thap hon cac Copula
khac tai tat ca cac tram. Chénh léch muc d6
khép gitta cac Copula cé sy khac biét dang ké.
Gumbel-Hougaard Copula cho chi s6 AIC thap
hon 2-10 1an so vdi cac Copula khac. Do d9,
trong s6 cac Copula dwoc nghién ciru, Gumbel-
Hougaard c6 mirc dd khédp tét nhat véi phan
b6 thyc nghiém. Tir két qua kiém dinh KS va
AIC, Gumbel-Hougaard Copula l1a ham phan bd

ly thuyé&t phu hop nhat déi vai gié manh trong
bdo, mua I&n trong va sau bao.

Tuwong quan gilta xac suat hiép bién thuc
nghiém va xac suat hiép bién theo Gumbel-
Hougaard Copula dat trén 99% tai tat cd cac
tram khi twong trong khu viec nghién ctru (Hinh
5). K&t qua nay cho thay, phan phdi dong thoi
cla da thién tai bdo kém mua Ién va mua sau
b3do theo ham ly thuyét Gumbel-Hougaard
Copula cé tinh twong quan cao so vdi phan bd
ly thuyét.

Bdng 3. Két qué kiém dinh AIC

Tram Gaussian Gumbel Clayton Frank
Tuyén Héa -427 -612 -293 -235
Dong Hai -445 -683 -285 -230
Ba Dén -465 -711 -285 -230
Khe Sanh -251 -406 -175 -141
bong Ha -256 -389 -177 -143
Cén Co -256 -389 -172 -139
A Ludi -256 -401 -184 -148
Nam Bong -267 -296 -172 -139
Hué -145 -266 -174 -141
Da Nang -73 -83 8 40
Tam Ky -135 -170 -104 -84
Tra My -236 -267 -165 -133
Ly Son -185 -239 -133 -106
Ba To -213 -237 -148 -119
Quang Ngdi -250 -267 -166 -133
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Hinh 5. Twong quan giita phén bé xdc sudt hiép bién thuwc nghiém va ly thuyét cda gié manh
trong béo, muwa Ién trong va sau béo (tiép)

5. Két ludn

Bai bao da xdy dwng dwoc quy trinh xac
dinh phan bé déng thoi da thién tai bdo kem
mua I&dn va mua sau b3o. Quy trinh gém 05
budc, duwgc phan tich chi tiét trong muc 2.
Nghién clru da xac dinh dwoc ham Copula phu
hop v&i phan bd déng thoi da thién tai bdo
kém mua l&n va muwa sau bdo bang cac phép
kiém dinh Kolmogorov-Smirnov va tiéu chuan
thong tin Akaike. K&t qua nghién clru cho thay
khéng phai tat ca cac Copula déu phu hop vai
phan b6 déng thoi cda da thién tai bdo kém
mua |&n va mua sau bdo. V&i muc y nghia
0,05, phan bé déng thoi cla da thién tai tuan
theo phan bd Gaussian va Gumbel-Hougaard.
Trong do, ham Gumbel-Hougaard Copula cho

phan bé déng thoi da thién tai cd6 mic do
kh&p 1&n nhat so v&i phan bd thuc nghiém.
Twong quan gilta phan b6é |y thuyét theo
Gumbel-Hougaard va phan bd thwc nghiém
dat trén 99% tai tat ca cac tram. Ngoai ra, ng-
hién ctru cling da xay dung duwoc cac cau lénh
wdc tinh tham s6 theta cla cac copula bang
ngdn ngit R. K&t qua nghién clru c6 thé sir dung
lam tién dé cho viéc danh gid, phan vung nguy
co xay ra déng thoi céc thién tai phuc vy cong
tac quy hoach phat trién, phong chéng va gidam
nhe rdi ro thién tai. Viéc &rng dung Copula cé thé
duoc tiép tuc nghién ctu, mé réng cho cac déi
tuwong khéc trong linh vire khi twgng, thay van
nham xac dinh dugc cac nghién clru tiép theo
c6 thé rng dung.
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Loi cédm o'n: Két qud bai bdo nay duoc hé tro bdi Dé tai “Nghién ctru cdc gidi phdp khoa hoc va
céng nghé quadn ly da thién tai, xdy dung coéng cu hé tro ra quyét dinh trng phd vdi da thién tai, dp
dung thi diém cho khu vic ven bién Trung Trung B6” (KC.08.24/16-20) thudc Chuwong trinh khoa hoc va
céng nghé cdp quéc gia giai doan 2016-2020: “Nghién ciru khoa hoc va céng nghé phuc vu bdo vé méi
trong va phong trdnh thién tai” (KC.08/16-20).
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Phu luc. Ciu lénh wéc lvgng tham sé copula hiép 3 bién trong R

H# Cai dat thém thu vién nay dé fit cac phan phdi bién duyén gumbel
install.packages('ismev')

#it# Goi cac thu vién
library(copula)
library(ismev)

### X0 |i A liéu

tram<-read.csv("D:/data/copula/tram1.csv", header=TRUE)
typhoon<-tram$Typhoon_Rainfall_1
nontyphoon<-tramSNontyphoon_rainfall_1
wind<-tram$SWind_speed_1

n<- length(wind)

pseudoData<-apply(tram, 2, rank,ties.method = "random")/(n+1)

##H fit cac phan phaoi bién duyén bang ham gumbel
gum.fit(typhoon)

gum.fit(nontyphoon)
gum.fit(wind)
#iHt fit copula gumbel (lam twong tu vai cac copula khac)
fitCopula(gumbelCopula(dim = 3), pseudoData, method = "mpl")
#it#ttalpha 9.116
### khoi dwng copula gumbel
dataCop <- gumbelCopula(para=9.116, dim = 3)

APPLICATION OF COPULA FOR CO-OCCURRENCE PROBABILITY ANALYSIS
OF MULTI-HAZARD OF TYPHOON-WIND, TYPHOON AND NON-TYPHOON
PRECIPITATION

Tran Thanh Thuy™, Tran Thuc™, Huynh Thi Lan Huong!¥, Nguyen Xuan Hien'?,
Le Van Tuan®®, Nguyen Thanh Cong®
@Viet Nam Institute of Meteororlogy, Hydrology and Environment
@ Thuongmai University
GDepartment of Climate Change

Received: 5/5/2020; Accepted: 27/5/2020

Abstract: Natural disasters often occur simultaneously, cascadingly or cumulatively. Although
co-occurrence probability of multi-hazard plays an important role in disaster risk assessment, most of
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studies in Viet Nam have not considered the probability of simultaneous occurrence of natural hazards. This
study aims at deriving trivariate probability distribution of typhoon-wind speed, typhoon and
non-typhoon precipitation that occur simultaneously or cumulatively by Copula function. The observed
data of tyohoon-wind speed and maximum daily typhoon and non-typhoon precipitation from 1961-2017
of 15 meteorology stations were used in the study. Based on the Kolmogorov-Smirnov and Akaike
information criterion tests, the Gumbel-Hougaard Copula is found to best fit the empirical multivariate
probability distribution of multi-hazard of typhoon-wind speed, typhoon and non-typhoon precipitation in
central coast of Viet Nam.
Keywords: Probability, Copula, multi-hazard, typhoon, extreme precipitation.
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