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DANH GIA NGUYEN NHAN GAY RA DQT NANG NONG
TU NGAY 1/6-6/6/2017 O'BAC BO

Nguyén Bing Mau®, Nguyén Vin Thang¥, Nguyén Trong Hiéu®
@Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu
@Trung tdm Khoa hoc Céng nghé Khi twong Thay vdn va Méi trwong

Ngay nhén bai 15/6/2017; ngdy chuyén phdn bién 16/6/2017; ngay chép nhén ddng 25/6/2017

Tém tat: Trong bai bdo nay, sé liéu phén tich (FNL) cia Cuc Khi quyén va Bai dwong Hoa Ky (NOAA)
dwoc s dung dé phdn tich co ché gdy ndng ndng dién réng tir ngdy 1/6-6/6/2017. Theo ddnh gid cla
nhiéu chuyén gia khi twong, déy la dot ndng néng gdy ra nhiét dé ky luc trong hon 40 ndm tré lai déy &
khu vire Ha Néi, cao hon ky luc trirde d6 1,5°C [5-7]. Két qud nghién ciru cho thdy, dot ndng ndng nay duoc
géy ra bdi hiéu trng dia hinh déi vdi hinh thé thoi tiét tir quy mé vira dén quy mé I6n. Tai muc thdp (850
hPa), mét dp thép dia phwong hinh thanh & khu virc Béc B6, tao diéu kién thudn loi cho déi gié Ty phdt
trién manh. Khi tdi khu virc mién Bdc Viét Nam, dnh huwéng cla dia hinh ndi cao gdy hiéu trng phon gdy
thoi tiét khé ndng & phia Péng déy Hodng Lién Son. Tai myrc 200 hPa, hé théng xody nghijch (dp cao) chi
phéi & phia Bdc Viét Nam. Chinh su tén tai ctia hé théng dp cao nay dd tao diéu kién cho burc xa mdt troi
truec tiép dét néng bé mdt va ngdn cdn sw phdt trién cua khéi khi néng mue thép 1én trén cao (cta ving

dp thdp muc 850 hPa).

Ttr khéa: Néng néng, nhiét dé, hoan lwu gid, d6 cao dia thé vi (HGT).

1. M& dau

Nang néng |a hién tuwong thoi tiét cwc doan
Xay ra vao cac thang mua he, gdy anh hudng
nghiém trong dén sdn xuat, sinh hoat va strc
khée cla ngudi dan. Bai véi khu viee Bic BO - Bac
Trung Bd, nang néng thudng do hiéu tng phon
(Foehn). Cung vd&i xu thé ting Ién clda nhiét do,
s6 ngay nang néng cling ¢ xu thé ting & hau hét
cac tram thudc Bac Bo - Bic Trung Bo, dic biét I3
khu virc dong bang Bac Bo [3]. Trong nhirng ndm
gan day, cwong d6 phon gia tang [1]. Cac két qua
dy tinh theo cac kich ban bién d&i khi hau cling
cho thay, s6 ngay nang néng cé xu thé gia ting
trong tuong lai [3]. Bén canh cac nguyén nhan
néu trén, hiéu (rng ddo nhiét dé thij (bé téng hda,
giam dd che phd cla cdy xanh,...) va cac nguén
phat nhiét tai chd (cdc nha may, diéu hoa khong
khi,...) cling la nguyén nhan gia tang nhiét do,
dac biét vao cac thang mua hé [8].

Tir ngay 1/6/2017, xuat hién mdt dot nang
néng gay gat xay ra trén dién rong tir khu vuc
Bac B& m& rong dén Binh Dinh - Phu Yén. Trong
cac ngay tir 2/6-5/6/2017, ndng néng gay gat

va ddc biét gay gat xay ra & Bic Bd (ngoai trir
khu vuc Tay Bic) va Trung B9, nhiét do cao nhat
(Tx) ngay phd bién 39-41°C, mét s6 noi trén
41°C [5,7]. Dot ndng ndng nay két thic vao ngay
6/6/2017. Theo danh gia cla cac chuyén gia khi
twong, nguyén nhan chinh gy ra dot ndng néng
nay la hiéu &rng phon va anh hudng cha ving
ap thap ndng phia Tay [5,7]. P& ¢ sy nhin nhan
rd rang hon, bai bdo tién hanh danh gia nguyén
nhan gy ra dot ndng néng nay dua trén céc
phan tich hé théng hoan luu.

2. S6 liéu nghién ctru va phuong phap nghién
clru

Dé& danh gia co ché& nhiét dong luc gay ra dot
nang néng nay, ching t6i st dung s6 liéu FNL
vé hoan lwu gié va dé cao dia thé vi cdc muyec tir
ngay 1/6-6/6/2017. Bén canh do, so liéu nhiét
dd myc 2 m (T2m) cling dugce st dung dé danh
gia dién bién nhiét do.

Bai bdo s&r dung phwong phap phan tich ban
do, chd yéu duya trén cac dic trung hoan lwu
muc thap va muec cao. Phuwong phdp nghién ctru
chinh 13 tinh todn va phan tich hinh thé hoan
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lwu gid va dé cao dia thé vi (HGT) & cac mye khi
quyén trong thoi ky xay ra nang néng.
3. K&t qua va thao luan
3.1. Dién bién nhiét dé trong thoi ky xdy ra
ndng néng

Nhiét d6 trung binh ngay & muc 2 m (T2m) tir
0 liéu FNL cha NOAA trén Hinh 1 cho thay: Vung
nhiét dé trung binh ngay cao (>=36°C) xuat hién
& trung tam khu vyc dong bang Bic BO (PBBB),
mét phan Nghé An vao ngay 1/6/2017. Dén ngay
2/6/2017, vung nhiét d6 cao ndy m& rong khap
DBBB, lan sang khu virc Dong Bac (PB) va Bic Trung

Tem 1/06/2017

T2m 2/06/2017

B6 (BTB). T ngay 3/6-5/6/2017, vung nhiét do6 cao
nay rd rang hon va chi phéi khap khu vuc DBBB, DB
va mdt phan BTB; day cling |a thoi ky cao diém cla
dot ndng néng dau thang 6/2017. Ngay 6/6/2017,
vung c6 nhiét d6 cao d3 thu hep lai, chi ton tai &
mot sé noi thudc DBBB, DB va BTB.

C6 thé nhan thay, vung nhiét dé cao khéng
xuat hién & vung nui Ty Bac, chi xuat hién & khu
virc phia Déng cla ddy Hoang Lién Son - noi ¢6
dia hinh thap va bang phang. Do vay, nhan dinh
ban dau, ndng néng 13 do hién tugng phon gay
ra tir hiéu ng dia hinh clia ddy Hoang Lién Son.

T2m 3/06/2017
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Hinh 1. Dién bién nhiét dé (°C) trung binh ngay muc 2 m (T2m)
theo s6 liéu tdi phén tich tir ngay 1/6-6/6/2017

3.2. Hoan Iwu & céc muee khi quyén

Hinh 2 trinh bay két qua tinh toan trwong gié
(m/s) va HGT (gpm) muc 850 hPa tlir ngay 1/6-
6/6/2017. O muc 850 hPa, dic trwng ndi bat nhat
1a ton tai mot 4p thap & phia Bac Viét Nam. Ap
thap nay 13 mét phan trong hé théng ranh thap,
c6 tdm I&n nhat & khu vire Nhat Ban. Tam ap thap
& khu vire Nhat Ban cé xu thé dich chuyén dan
sang phia Dong. Vung 4p thap & khu vire phia Bac
Viét Nam ddéng vai tro nhu mot trung tam hut gié
va khoi sdu nhat vao ngay 3/6-4/6/2017. Su khoi
sau cla ap thap tao diéu kién thuan loi dé déi gid
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Tay tir khu viee Myanmar théi téi Viét Nam. Hoat
ddng cla ap thap yéu dan tir ngay 5/6-6/6/2017.

Trong thoi ky 1/6-6/6/2017, ddi gid Tay &
muc 850 hPa cé ngudn gbc tir vung ap thap
néng phia Tay va vung nhiét déi c6 d6 4m cao.
Tuy nhién, sau khi déi gié Tay nhiét déi di qua
khu vyc ¢ dia hinh cao, tao dong thang cudng
blrc gdy muwa & vung ven bién Myanmar - Thai
Lan va sau d6 trd thanh déi gié Tay khoé nong.
Do sy ting cudong (khoi siu) cta dp thap dia
phuong & phia Bac Viét Nam, d&i gié nay da van
chuyén lvgng nhiét 1on tir khu vue phia Nam
cao nguyén Tay Tang t&i Viéet Nam.




850-hPa wind & HGT 1/06/2017
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850-hPa wind & HGT 6/06/2017

Hinh 2. Dién bién hoan lwu gié (mdi tén, m/s)
va truong dé cao dia thé vi (46 mau, gpm) murc 850 hPa

Hinh 3 trinh bay két qud tinh todn hoan
lwu gid mue 200 hPa trong nhitng ngay xay ra
ning néng & Bic Bd. O muc 200 hPa, ton tai
mét vung xody nghich (ap cao) cé xu thé dich
chuyén tir TAy sang Ddng. C6 thé nhan thay, ap
cao khéng ché & mét khu vee khé réng 1dn. Vao
ngay 1/6/2017, ving ap cao c6 tdm & khu vuc
B3c B6, v&i hinh thé& xody nghich kha rd rang.
Sang nhitng ngay tiép theo, tdm cla vung ap
cao dich chuyén dan sang phia Pong. Dén ngay
6/6/2017, tdm 4p cao dich chuyén dén khu vuc
Bac Philippines va Dai Loan, khong con anh
hudng dén khu vc Viét Nam.

Su ton tai cla 4p cao tao diéu kién dé birc
xa mat troi truc tiép d6t ndng bé mat luc dia.
Mat khac, dong giang cla 4p cao ngdn can su

phat trién cla dong thang gay ra bdi hoi tu &
muc thap (do 4p thap dia phuwong). Chinh hé
théng nay khién cho khéng khi néng bi gitt lai
& 1&p duwdi tang d6i luu. Sy két hop cua hai tac
doéng nay 1a nguyén nhan tryc tiép cla sy tang
nhiét d6 dot ngdt tai cac tinh Bac Bo trong ca
ngay va dém (tir ngay 3/6-4/6/2017). Khi ap
cao di chuyén dan sang phia Ddng tir ngay 5/6-
6/6/2017, nén nhiét & Bic BO gidm dan va nang
néng khong con xuat hién trong ngay 6/6/2017.
3.3. Vai tro caa dja hinh gdy ndng néng

D& hiéu rd hon vai tro cla dja hinh tdi sv
tdng manh cla cudng d6 ndng néng trong giai
doan nay, mat cat thang ding cla trwong gid
va dd cao dia thé vj qua vi d6 21°N dugc thanh
lap (Hinh 4).
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Hinh 3. Dién bién hoan lwu gié (mdi tén, m/s) muc 200 hPa

K&t qua tinh toan cho thay, ddi gié Tay duoc
tang cuwdng rat manh trong giai doan dau cha dot
nang néng, vuot qua diy Hoang Lién Son sang
khu vurc DBBB. Do tac dong cta dia hinh, dai gié
Tay tao thanh chudi séng gdom cac dong thing va
dong gidng xen k&, phat trién tir myc 1.000 hPa
téi mye 300 hPa. Hé théng sdng nay la sdng dirng
quy md vira v&i budc song khoang 300-400 km,
duwoc kich hoat khi d&i gié Tay gap dia hinh & kinh
d6 96°E, duy tri bién d6 tdi kinh do 106°E, sau do
phan tan dan khi gdp dia hinh bang phang. Day 1a
hé théng séng dic trwng cha mién Bac khi 6 sy
phat trién cla gié Tay hodc Tay Nam tir Myanmar
phat trién sang. Trong mot s6 trwdng hop, nhu
khi ap thap néng phia Tay (4p thap An - Mién) lan
sang Viét Nam, ciing c6 thé nhan thay duoc hé
théng séng dia hinh nay.

G kinh d6 104°, noi ton tai ap thap dia
phuwong & myc 850 hPa (nhu phéan tich trén),
hé théng séng nui dugc tdng cudng. Do vay,
dong thdng rat manh duoc quan sét thay trong
cac ngay 1/6-2/6/2017. Tuy nhién, do tac dong
clia dong gidng tir 4p cao muc 200 hPa, dong
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thang nay bi nén va giam rat nhanh trong ngay
3/6/2017 (hién tugng nay duoc biét dén véi tén
goi “4p thap ndng bi nén”). Pén ngay 4/6/2017,
dong thing gan nhu yéu han va khéng con ton
tai nira. Nguoc lai vdi sy giam dong thang & kinh
do 104°E, nhv mot hé qua tat yéu, dong gidng
& khu vire nay lién tuc tang cuong. Dong giang
nay mang khoéng khi kho ndng tlr phia Nam cao
nguyén Tay Tang va bi gilt chit lai & mién Bac
Viét Nam. Day 1a hinh thé ndng néng dic trung
gay ra bdi séng ndng (heat waves). Tuy nhién,
diém dang luu y 13, thong thudng séng néng
nén khdi khi ndng va dm khdng cho phat trién
Ién cao, do dé hé qua thoi tiét thudng 1a ndng
va 4m; & Viét Nam, hé qua 1a ndng va kho.

Diéu dang lvu v, hiéu rng quan trong nhat
ma dong gidng nay gay ra la hién tuwgng phon.
Khéng khi di chuyén tir trén cao (noi cé &p suat
thap) xudng dudi thap (noi cé &p suat cao) trai
gua qua trinh tang nhiét d6 do nén doan nhiét.
Sy chénh léch dd cao cang I&n, nhiét d6 khéi
khi tdng cang cao. Piéu nay giai thich tai sao khu
vuc nang néng chi dwoc quan trac thay tai cac
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Vertical wind section 5/06/2017
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Vertical wind section 2/06/2017
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Hinh 4. M@t cdt thdng dirng cla truong gié (m/s) tai thoi diém 13h00 (06h UTC) cdc ngay
1-6/6/2017, viing mau chi dé chi khu vue cé dong gidng va viing mau xanh chi khu viee ¢é dong théng

tinh déng bang va vung nui phia Dong cla diy
Hoang Lién Son, va dac biét manh nhat tai cac
tinh DBBB, do cd su chénh |éch d6 cao |&n nhat.
Dén ngay 6/6/2017, khi &p cao muc 200 hPa rat
hoan toan khoi Bién Dong, tdc dong cla dong
giang khdng con nira, cling 13 ngay két thic dot
nang néng dién rong & mién Bac.

C6 thé thay trong dgt nang néng nay, sy hinh
thanh cta 4p thdp dia phuwong va séng ndng
trén cao 1a hai hinh thé gay nang néng quan
trong nhat. Ap cao can nhiét myc thap va ap
thap néng phia Tay, 2 nhan t6 thuwdng gay nang
néng & Viét Nam khdng ddéng vai tro quyét dinh
trong dot ndng ndng nay.

4. Két luan

Dot ndng néng ki luc tir ngay 1/6-6/6/2017 Ia

hé qua cta nhiéu nguyén nhan két hop. Théng
thudng nang néng & Bac Bo trong giai doan nay
ch yéu gay nén bdi sy phat trién sang phia
Doéng cla dp thap néng phia Ty muc thap. Két
qua nghién clru cho thay, dot ndng néng nay
duoc gay ra bdi su két hop dong thoi cha cac
nhan t6: (1) Ap thap néng dia phwong lam ting
cuong gié Tay khé néng; (2) Sy théng tri cla ap
cao muyc 200 hPa tao diéu kién cho blc xa mat
troi dét néng luc dia va gilt khdng khi néng &
phan dudi tang déi luru; (3) Hiéu ing phon gay
sy tang nhiét d6 do d6t ndng doan nhiét. Do
dé, cudng d6 nang néng duoc nhan thady manh

nhat & cac vung déng bang thap, sau dé la cac
vung nui phia Déng Bic. So vdi hiéu (ng dét

néng do sy ma& réng cla ap thap ndng phia Tay,
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co ché gay nang néng nay cé dién réng hon va dd phan giai ngang kha thd. Do vay, cac két qua

hé qua nang né hon rat nhiéu. phan nao chuwa thuce sy ddm bao dd chi tiét. Cac

Trong nghién clru nay, bd sé liéu FNL & do nghién cru ti€p theo d6i vdi dot ndng néng dau
phan gidi ngang 1x1 d6 kinh/vi va 31 muc thang thang 6/2017 can duoc thuc hién vai bé sé liéu
dirng dugce sir dung. Nhin chung, bd sé liéu cé ¢ d6 phan giai cao hon.
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WHAT CAUSES HEAT WAVE FROM JUNE 1% TO JUNE 6" 2017
IN THE NORTH VIET NAM

Nguyen Dang Mau'¥, Nguyen Van Thang'), Nguyen Trong Hieu®?
@Viet Nam Institute of Meteorology, Hydrology and Climate change
@Center for Meteorology, Hydrology and Environment Science and Technology

Abstract: In this article, the FNL data of the National Oceanic and Atmospheric Administration, US
(NOAA) was used in analysing the reasons of the heat wave from 1° to 6" June 2017 in the North Viet Nam.
According to meteorological experts, this heat wave caused new temperature recorded during over last
40 years and the higher than the previous record of 1.5°C in Ha Noi [6-8]. The research results showed that
this heat wave is caused by topographic effects for weather patterns in the medium to large scale. The local
low pressure occurred at the 850 hPa in the North, the activity of this low pressure caused the advantage
condition for hot-dry west wind from Myanmar moving into Viet Nam. Because of Interacting with high
terrain, this west wind caused the foehn effect; especially caused the very high temperature over nothern
delta region. At the 200 hPa, the sub-tropical high pressure dominated over the North Viet Nam. Because of
activity of this high pressure, which caused the advantage condition for increasing the direct solar radiation
to heat up the surface and preventing the development of hot air masses in low elevation (at the 850 hPa).
Over 6 June 2017, this high pressure moved completely out of the East Sea and the heat wave was ended
in the North Viet Nam.

Keywords: Heat waves, temperature, wind circulation, geopotential height (GHT).
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DAM BAO AN NINH MOI TRUONG O VIET NAM:
VAN DE CAP THIET CAN PHAI GIAI QUYET

Ta Pinh Thi, Phan Thi Kim Oanh, Ta Vin Trung, Bui Dirc Hiéu
Bé Tai nguyén va Méi truwong

Ngay nhén bai 18/5/2017; ngdy chuyén phdn bién 20/5/2017; ngdy chép nhén ddng 16/6/2017

Tom tat: Hién nay, khéng chi & Viét Nam ma ngay cé trén thé gidi, vin dé dédm bdo an ninh méi trudong dé
tré thanh vdn dé toan céu, cdn cé sw hop tdc, chia sé gilta cdc quéc gia. Cdc thdch thirc an ninh méi trdng
khéng chi de doa an ninh con ngudi, an ninh kinh té€, an ninh lwong thue,... ma con o mét trong nhirng nguy
co Ién de doa an ninh quéc gia va suw tdn vong ctia nhén logi. C6 thé thdy, chwra bao gicr van dé méi trurdng
lai dwoc dit ra cdp bdch déi vdi Viét Nam nhw hién nay. Su khan hiém tai nguyén, 6 nhiém, suy thodi méi
trrdng ngady cang gia tdng cé thé gdy suy yéu nén kinh té, lam trém trong thém vén dé déi nghéo, lam bét
6n chinh tri, thGm chi tré thanh ngdi né cho cdc cubc xung dét. Nhiéu hoc gid trong nuwdc va trén thé gidi
déu théng nhdt quan diém vé méi quan hé giita an ninh quéc gia va an ninh méi trurdng ¢ tinh hitu co, chét
ché, bdi vi vé thuc chét, an ninh méi trvdng Id mdt thanh té thudc an ninh phi truyén théng, mét bé phén
cdu thanh an ninh quéc gia. Vi vay, dém bdo an ninh méi trurong chinh Id mét phdn quan trong nhdm dém
bdo an ninh quéc gia trong thoi dai mdi.

Tir khéa: An ninh méi trwdng, an ninh quéc gia, bién déi khi hdu, bdo vé ngudn nuwdc, 6 nhiém méi

triong, da dang sinh hoc.

1. An ninh moi trwong nhin tir géc do an ninh
qudc gia

An ninh quéc gia (ANQG) la khéi niém mang
tinh chinh tri - phdp ly, thé hién ban chat ché
d6 x3 hoi clia moét qudc gia. O Viét Nam, Luat
ANQG nam 2004 [12] d& xac dinh “ANQG la sy
én dinh, phdt trién bén virng cua ché d6 Xa héi
chd nghia va Nha nudc Céng hoa xd héi chu
nghia Viét Nam, sw bat kha xdm pham déc lép,
chi quyén, théng nhdt, toan ven ldnh thé cua
T6 quéc”. Noi dung co ban cia ANQG la bao vé
lgi ich quéc gia va loai bo cdc méi de doa tdi
lgi ich @6. ANQG bao ham an ninh truyén théng
(ANTT) va an ninh phi truyén théng (ANPTT).
Tuy thudc vao béi canh, thoi diém khac nhau
ma nhitng thach thirc ANTT hodc ANPTT néi |én
de doa t&i ANQG. Trong béi canh hién nay, do
mat trdi cla sy phat trién cung véi xu thé toan
cau héa dién ra manh mé, van dé ANQG khong
chi gi¢i han trong viéc ngdn chan, &ng phd vai
cdc nguy co chién tranh ma con bao ham nhiéu
van dé ANPTT nhu bién déi khi hdu (BDKH), 6
nhiém, suy thodi moéi trudong, can kiét ngudn

nuwdc, khing bé, dich bénh, tdi pham xuyén
quéc gia, t6i pham céng nghé cao,... Cac thach
thirc ANPTT van cé thé khién mdt quéc gia, thé
ch& x3 hdi sup d6 ma khdng can bat ky mét hoat
déng quan sy nao.

Mét trong nhitng van d& ANPTT ndi cdm hién
nay va dugc nhiéu hoc gid trén thé gidi quan
tdm nghién clru la van dé an ninh mai truong
(ANMT). Nam 1972, van d& ANMT lan dau tién
duoc dua vao chuong trinh nghi sy quéc té tai
H6i nghj Lién Hiép Qudc vé Méi trwdng va Con
ngudi & Stockholm (Thuy Dién). Vao ndm 1977,
CucTinh bdo Lién bang M§ (CIA) d3 thiét 1ap mot
Trung tdm Moi trudng dau tién trén thé gidi dé
danh gia mai lién hé gitta moi trwdng va an ninh.
Uy ban Quéc t& vé Moi trudng va Phat trién d3
kéu goi moi ngudi can hiéu an ninh mét phan
cling 1a chirc ndng cla phat trién bén vitng. Dén
dau thap nién 1980, cic hoc gia phuwong Tay lan
dau tién dua ra khai niém ANMT va dic biét coi
trong van dé ANMT trong chién lwgc ANQG. Dai
hoi déng Lién Hop Qudc 1an dau tién da dé cap
tdi khai niéem ANMT vao nam 1987 trong mot
van ban chinh thirc, theo d6 “Sw bién déi tiéu
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cuwe cia méi trirdng dang tao thanh cdc uy hiép
déi vdi sw phdt trién,... tré thanh cdn nguyén
cta cdc cdng thdng va tiéu cuwe xd héi dnh hwdng
dén cé nhén logi nhw déi nghéo, mu chit, dich
bénh,...” [8].

Khai niém vé ANMT duwgc Chinh phd My va
mot s& qudc gia phuwong Tay chinh thic cong
nhan vao gan gilra thap nién 1990. Van dé ANMT
c6é thé gay anh huwdng lau dai tdi loi ich quéc
gia, de doa tryc tiép strc khde, sy thinh vuong,
viéc [am, sy 6n dinh chinh tri, kinh t€ va muc
tiéu chién luvgc cha My dwoc dé cap trong Chién
lwvgc ANQG nam 1994 [17]. Nam 1996, cac nwdc
chau Au ciing chinh thirc d§t van dé mai treong
tré thanh mot linh vwe thudc pham vi ANQG.
Dén nay, cadc nwdc My, Nga, Nhat Ban, Anh,
Canada, EU va nhiéu nudc khac d3 ban hanh
Chién lwgc ANMT. Theo Hoi déng Bao an Lién
Hop Qudc (ndm 1992), ANMT la “Su khan hiém
cdc tai nguyén thién nhién, suy thodi va 6 nhiém
méi trirdng va nhirng hiém hoa cd thé géy suy
y€u nén kinh té, gia tdng déi nghéo, gia tdng bt
én chinh tri, thdm chi tré thanh ngdi né cho cdc
cudc xung dét va chién tranh”. Day la mot dinh
nghia kha toan dién, phan dnh duoc ban chat
cla van dé ANMT [9]. M&c du con nhiéu van dé
phai tranh c3i, nhwng hién nay céc hoc gid da
thira nhan cac yéu té moi trudng déng ca vai tro
truc ti€p va gidn tiép trong tranh chap chinh tri
va xung doét bao luc.

Hién nay, nhiéu hoc gid trong nwdc va trén
thé gidi déu théng nhat quan diém vé quan hé
ANQG va ANMT c6 tinh chat hitu co, chit chég,
b&i vi vé thuc chat, ANMT la mdt thanh t6 thudc
ANPTT, m6t bd phan cau thanh ANQG, bén canh
an ninh chinh tri, an ninh kinh t&, an ninh van
hda,... Tuy béi cdnh cla tirng nudc va tly tirng
giai doan phat trién cda lich st, vi tri va vai tro
cta ANMT trong ANQG cé thay déi. Nhung nhin
chung, trén thé gidi va Viét Nam, vi tri va vai trd
ANMT dang ngay cang déng vai tro quan trong.
Cac nghién ctu da kha thdng nhat trong viéc
xac dinh cdc van d& ANMT chd yéu ma thé gidi
dang phai d&i mat, bao gobm: Tac ddng cla BDKH
toan ciu, trong d6 nhan manh téi hiéu &rng nha
kinh gdy &m |&n toan cau; nguy co ngudn nudc
va su hdy hoai cdc ngudn tai nguyén bién; sy
phd hly va tén hai clia tAng 6-z6n; hién tugng sa
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mac hda dat dai; hé thwc vat rirng bi pha hoai;
da dang sinh hoc suy giam va van dé mua a-xit.
Cung xu thé& do, hién nay, Viét Nam ciing dang
dirng trudc nhiéu méi de doa vé ANMT cép
bach can phai gidi quyét, nhu: BDKH; an ninh
nguodn nudc, an ninh méi trudng bién bi de doa;
6 nhiém tai cac khu vuc trong diém va 6 nhiém
xuyén bién gidi chua thé kiém sodat; suy giam tai
nguyén rirng va da dang sinh hoc,... C6 thé thay,
chuwa bao gid cdc van dé méi trwong lai dwgce dat
ra cap bach déi véi toan nhan loai nhu hién nay.

Trwdc thyc trang trén, Dang va Nha nudec ta
d3 khang dinh: “Bdo vé méi truong la mét trong
nhitng vn dé séng con cua nhén logi; Id nhdn té
béo ddm strc khde va chdt lvgng cudc séng cia
nhdén dén; gép phén quan trong vao viéc phdt
trién kinh té - xd@ héi, én dinh chinh tri, an ninh
quéc phong va thuc dédy hdi nhép kinh té€ quéc
té cla nwdc ta” [6]. Van dé bao vé méi truong,
trng phdé véi BDKH la mét néi dung quan trong
duoc dua vao Van kién Dai hdi Pang toan qudc
[an th XlI, trong d6 nhan manh: “Tdng cwdong
céng tdc quan ly tai nguyén, bdo vé mébi truong,
chi déng trng phé vdi bién déi khi hédu phuc vu
phdt trién bén vitng theo huwdng bdo dém tinh
téng thé, lién nganh, lién ving, ddp trng nhiém
vy trrdc mdt va Idu dai, trong dé loi ich Idu dai
ld co' ban, cé trong tém, trong diém, phi hop vdi
tirng giai doan” va yéu cau phai “sén sang tng
phé véi cdc méi de doa an ninh truyén théng va
phi truyén théng” [7].

Thoi gian vira qua, Pang va Nha nudc da co
nhiéu chu truong, bién phap vé tai nguyén va
mdi trudng, cu thé nhu Nghi quyét sé 24/NQ-TW
ngay 3/6/2013 cta Ban Chap hanh Trung vong
Dang khéa Xl vé ch ddng (rng phé vdi bién déi
khi hdu, tdng cwong quan ly tai nguyén va bao
vé mdi trudng; Chién lugc bao vé moi trwong
qudc gia dén nam 2020, tdm nhin dén nam
2030; Chién luvgc Phat trién bén virng Viét Nam
giai doan 2011-2020; Chién lugc quéc gia vé
bi€n d6i khi hau; Luat Bao vé méi trwdng 2014;
Luat Tai nguyén nuwéc 2012; Luat Phong chéng
thién tai 2013; Luat Pa dang sinh hoc 2008,...
Dén nay, Viét Nam d3 ky két tham gia 23 coéng
uwdc qudc té vé moi tredong. Viet Nam d3 cung
148 quéc gia khdac trén thé gidi phé chuan viéc
thuc hién Thoéa thuan Paris vé Bién déi khi hau.
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Viét Nam cling dang tich cuc hop tdc vdi cac
qudc gia, cac té chirc trén thé gidi va xac dinh
hop tac qudc té& 13 can thiét dé déi pho vai cac
thach thirc ANPTT, dac biét 1a van dé bién ddi
khi hau, 6 nhiém moi trudng va chia sé ngudn
nudc xuyén bién gidi. Trong Sach trang qudc
phong Viét Nam ndm 2004 khang dinh suy thoai
mai trudng cling 1a mét trong cdc madi quan tdm
hang dau vé an ninh cta Viét Nam. Viét Nam
d3 dwa khai niém ANMT vao Luit Bao vé moi
trwong 2014, theo dé “An ninh méi truwong la
viéc bdo dédm khéng cd tdc déng Ién cia mébi
truong dén sw 6n dinh chinh tri, x& héi va phat
trién kinh té cua quéc gia”.

Nhu vay, cé thé thay van dé ANMT da duoc
thé gidi cling nhu Viét Nam hét strc quan tdm
va da thé ché& budc dau trong céc chinh sach,
phap luat.

2. Thyc trang an ninh mdi trwong hién nay &
Viét Nam
2.1. Tdc déng cta bién déi khi hdu

BDKH d3 giy ra cic bién dong khéng cd loi
vé moi trudng, gdy khldng hoang sinh thai, tir d6
de doa t&i ANQG. C6 thé thdy, mét trong nhirng
van dé quan trong hang dau cta ANMT hién
nay la BDKH. Theo danh gia cla cac t6 chirc thé
gidi, Viét Nam 13 mot trong cdc qudc gia phai
chiu nhiéu anh huéng cla cac kiéu thoi tiét khac
nghiét va thuong xuyén phai chiu anh hudng
cla b3o va 4p thap nhiét ddi. BDKH thyc sy d3
[am cho thién tai, dac biét la bao, I, han han
ngay cang khéc liét. Theo tai liéu “Chi sé rdi ro
khi hdu toan cdu 2016” [16], Viét Nam 13 quéc
gia xép th(r bay vé rui ro khi hau dai han trén thé
gidi. Binh quan mdi ndm Viét Nam bj anh huéng
truc tiép bdi 6-7 con b3o. Trong giai doan 1990-
2010, Viét Nam d3 phai trai qua 74 tran |0 lut.
Giai doan 2011-2015, thién tai da lam cho 1.141
ngudi chét va mat tich, gay thiét hai vé tai san
wdc tinh khoang 55.400 ty dong.

Kich ban BDKH dwoc cip nhat, xuat ban ndm
2016 [3] cho thdy nhiét dé trung binh ndm trén
pham vi toan quéc tang khoang 0,62°C trong
thoi ky 1958-2014 va tang dan theo thoi gian.
Muc nudc bién dang trung binh cd nudc giai
doan 1993-2014 1a 3,34 mm/nam, trong do &
khu virc ven bién Nam Trung Bé tang manh nhat

V@i t6c d6 tang trén 5,6 mm/nam, khu vuc ven
bién vinh B3c B6 c6 mirc ting thap hon, khoang
2,5 mm/nam. Theo kich ban trung binh cao, dén
nam 2050, myc nwdc bién dang 1a 25 cm; nam
2100 13 73 cm. Dy bdo, néu muyc nuwdce bién dang
1 m va khéng cé céc gidi phap ng pho, khoang
16,8% dién tich d6ng bang séng Hong, 1,5% dién
tich cac tinh ven bién mién Trung, 17,8% dién
tich Thanh phd& H6 Chi Minh, 38,9% dién tich
dong bang séng Clru Long (PBSCL) cé nguy co
ngap chim trong nudc. Trong do, cac tinh DBSCL
khéng chi 1a vira la cla Viét Nam ma cla c3 thé
gidi, néu muc nudc bién dang cao & bat cir murc
dd nao déu s& dnh hwdng dén cudc sdng cla
hang chuc triéu nguwoi dan.

Nuwdc bién dang s& lam mat dat canh tac
trong ndng nghiép, tadc déng truc ti€p tdi an
ninh lvong thwe, an ninh kinh t&, an ninh ngudn
nudc, gia tang tinh trang doi nghéo, mat viéc
lam va di cv. BDKH d3, dang va s& dan tdi tinh
trang mat chd & va di cw & mét s6 khu vire bj anh
huwdng nang né. Khi tai nguyén dat bi thu hep do
nudc bién dang, cac thdm hoa ty nhién nhu 16¢c
xody, | lut, han han tiép tuc dién ra véi cudng
d6 cao, s6 lvgng ngudi mat chd & ting 1én, cac
dang sinh ké phu thudc vao hé sinh thai mat di,...
s& dan tdi tinh trang di cu vinh vién hodc tam
thoi. Nguy co nay dac biét nghiém trong déi vai
lihh vie néng nghiép, tdc dong manh mé nhat
t&i cdc nhdm nghéo nhat, nhdom ngudi yéu thé.
2.2. An ninh nguén nwéc

An ninh ngudn nuéc (ANNN) gap nhiéu thach
thirc |dn va ngay cang tré nén cap bach, gay git.
Theo B&o cdo hién trang mdi trwdng qudc gia [1],
Viét Nam cé hon 2.360 con sdng cé chiéu dai tir
10 km tr& |én, trong d6 ¢ 109 séng chinh. Téng
lvgng nuwdc mat trén 1anh thé Viét Nam khoang
830-840 ty m>. Phan I&n ngudn nuéc phu thudc
vao nudc ngoai la thach thie 1dn nhat déi vai
ANNN & Viét Nam trong béi canh hién nay.

Theo théng k&, téng dién tich céc lvu vyc
séng trén ca nudc l1én dén trén 1.167.000 km?,
trong d6 phan lwvu vic nam ngoai dién tich
I3nh thd chiém dén 72%. Lugng nudc mat noi
sinh chi c6 310-315 ty m? (chiém 37%), con
520-525 ty m? (chiém 63%) 1a tlr cdc nwdc lang
giéng chay vao Viét Nam nhu Trung Qudc, Thai
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Lan, Lao, Myanmar va Campuchia. Ngudn nuéc
ngoai lai & lwu vure séng Hong chiém 50%, con &
luu viee sdng Mé Kong chiém dén 90% tdng khai
lwvong nwdc bé mat [1]. ANNN phu thudc rat I6n
vao khai thac va s&r dung dé phat trién kinh t&
- X3 hdi trén cac con séng |l&n cla cac quéc gia,
nhat 13 trén cac lvu vue. Mac du cé kha nhiéu
céc co ché hop téc song phuong, da phuong vé
phat trién bén virng ngudn nudc nhung thuc té
van dang d&t ra nhiéu strc ép cho Viét Nam, mot
quéc gia & ha ngudn cd it lgi thé hon trong cac
dam phdn vé s&r dung nguén nuéc qudc té.

O lwu vye song Mé Kong, cac dap thuy dién da
va sé xay dung & Trung Quéc, Lao, Campuchia sé
|& mé&i de doa lam gidm sut ngudn nuwdc, ngudn
cd, phu sa, hé sinh thai,... d6i vdi Viét Nam. Day
|& dau hiéu déng lo ngai d6i va&i 20 tridu ngudi
dan & DBSCL, khéng chi dat dai trong trot va
rirng bi mat di, ngwdi dan ciing c6 thé phai di cu.
Mat khac, muc nuwdc song Mé Kéng ngay cang
thdp, ndm 2015 thap murc ky luc trong vong 90
nam qua, la mot trong nhirng nguyén nhan chinh
gay ra tinh trang han han va xam nhap man dac
biét nghiém trong & DBSCL. Bén canh d4, ngudn
nwdc séng Hong tir bién gidi phia Trung Qudc
d6 vé ha lwu ngay cang bi & nhiém, nhung cac
bién phap xr ly moi tredng xuyén bién gidi van
con nhiéu han ché. O thuwong lwu, Trung Qudc
d3 cho van hanh hang chuc nha may thay dién,
1.870 dap dan va kénh dan nudc, 9 ho chira cé
téng dung tich 200 triéu m3,... nén d3 lam thay
déi Ién dén lugng nudce, ché d6 dong chdy, chat
lwong nudc, phl sa & ha lwu [20]. Dic biét, cac
tinh mién nui phia Bac chju nhiéu tac dong xau
do thly dién xa |{i va cac hoat dong gay 6 nhiém
maoi trwdng tir phia Trung Qudc.

Hién twong tranh chdp ngudn nudc trong
ndi bdé quéc gia cé xu hwdng gia tdng. Do vi tri
dia ly, dac diém diéu kién ty nhién ddc thu nén
khodng 60% lugng nwdc cla cd nudc tap trung
& lwu vye séng Mé Koéng, 16% tap trung & lwu
virc sdng HOng - Thai Binh, khodng 4% & lwu vuc
s6ng Dong Nai, cac lvu vuce sdng I&n khic tong
lvong nudc chi chi@ém phan nhé con lai.

Trong khi d6, viéc phat trién cac céng trinh
thuy dién trong thoi gian qua d3 cho thay nhitng
han ché bat cap trong viéc chia sé ngudn nudec.
Tai nguyén nudc trén cac dong séng da duoc
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dua vao gan hét st dung cho thdy dién, gdy hé
luy I&n cho cac vung & ha lru. Thoi gian qua co
nhiéu vy tranh chdp nguén nuwdc gilta cac dia
phuwong, gitta cdc don vi trong cung dia phuong,
gitta cac dia phuong va nha may thay dién,...
Dién hinh nhu viéc tranh chdp ngudn nudc gitra
Da Ning va Quang Nam, hay dy 4n |1ap song
Doéng Nai dé cai tao canh quan va phat trién
db thi, viéc xa It cha nha may thdy dién H6 Ho
(Quang Binh), thly dién Bac Ha (Lao Cai) va thiy
dién Huong Dién (Thira Thién - Hué),... déu cé
tadc dong xau ddi vdi céc dia phuwong & ha du va
khu vyec 1an can. Ngoai ra, hién nay do tac dong
cla BPKH va nwdc bién dang, ANNN & Viét Nam
dang bi de doa ngay cang |&n [4].

2.3. An ninh méi trudrng bién

O nhiém dai duwong va bién dang ngay cang
tram trong, la vdn dé ma Viét Nam va nhiéu
quéc gia trén thé gidi dang phai déi mat. Viét
Nam cé lgi thé be bién dai hon 3.260 km, v&i tai
nguyén bién phong phu. Tuy nhién, do su chia
sé vé tai nguyén bién vdi nhiéu nudc trong khu
vuee, Vit Nam cling phai déi mat véi khong chi
céc van dé vé ANMT ma con ca van dé vé chd
quyén |3nh thd. Hoi thdo vé An ninh mai trwong
trén Bién Dong dién ra tai My vao thang 6/2016
vira qua cling dé cap tdi cac giai phap nham gin
gitt mdi trrdng va ngudn tai nguyén tai khu viure
quan ddo Trwdng Sa cha Viét Nam. Theo céc tai
liéu hoi thao, 80% cac ran san hé & Bién Dong
bi suy gidm, din dé&n suy gidm ngudn c4, vi san
hé chinh 13 méi truding sinh thai dé cac loai ca
bién phét trién. Thoi gian gan day, viéc Trung
Qudc tién hanh hang loat cic hoat dong tén tao,
xdy dung trai phép cac bai da nhan tao véi quy
mo I&n tai Bién Dong ciing |a mot trong nhitng
nguyén nhan dan t&i nhitng tac dong tiéu cyc vé
moi trwong [11].

Van dé khai thac tai nguyén va bdo vé moi
trwong bién dang dirng trwdc nhiéu thach thirc
va @ muirc bdo dong, dnh hudng tdi phat trién
kinh té& - x3 hdi, sinh ké cta ngwdi dan. Do nhu
cau khai thac qua murc, phwong thirc khai thac
thi€u bén virng dan tdi nhiéu ngudn tai nguyén,
ngudn loi thdy san bi khai thac can kiét, dadc
biét cic ran san h6 va tham co bién bi suy gidm
nghiém trong, khé hoi phuc. Cac ngudn 6 nhiém
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tr luc dia theo séng dé ra bién, cé nhitng loai
khéng phan hiy dugc dong lai & ven b, chim
xuéng day bién, nhitng chat phan hiy s& hoa lan
trong nudc bién. Trong thang 4/2016, tai ven
bién 4 tinh mién Trung (Ha Tinh, Quang Binh,
Quang Tri, Thira Thién - Hué) xay ra sy cd méi
trwong bién nghiém trong, lam hai sdn chét bat
thudng, gay thiét hai I&n vé kinh té - xa hoi, méi
trwong bién; dnh hudng xdu dén doi s6ng ngudi
dan, an ninh, trat tv an toan x3 hdi. TU sy c6
trén, can phai thang than nhin nhan lai, thyc té
thoi gian qua mét s6 dia phwong da chu trong
phat trién kinh té, thu hat dau tw ma chwa quan
tam dung murc tdi viéc bao vé méi trwong. Day
la mot bai hoc lén va dat gia cho Viét Nam, can
phai dam bao hai hoa lgi ich gitra phat trién kinh
té&, bdo vé moéi trwdng, an ninh chinh tri, trat ty
an toan xa hdi bén virng.
2.4. O nhiém méi trwong & mét sé khu vuc
trong diém

Van dé 6 nhiém méi truong & mot s6 khu
vue trong diém nhu khu cdng nghiép, khu d6
thi 1&n, lang nghé, cic luvu vyc séng,... dang
rat dang bao dong. Trong giai doan ddy manh
céng nghiép hda, hién dai héa dat nudc, nhiéu
nganh cong nghiép dugc mé rong quy mod san
xuat cling nhu pham vi phan bd, lvgng chat thai
ran, chat thai ldng chua qua x{ ly dwoc thai truc
ti€p vao ngudn nudc sé gy suy thodi nhanh cac
ngudn nudc mat, nudc duwdi dat, [dm gia tdng
tinh trang thi€u nwéc va 6 nhiém ngay cang tram
trong. Sé liéu clia bdo cdo hién trang méi trudng
quéc gia [2], cho thay lwong chat thai ran sinh
hoat phat sinh trong cé xu hudng ngay cang tang
nhanh, tuy nhién s6 lwgng dugc thu gom x{r ly
con rat han ché. Ty 1é thu gom chat thai ran sinh
hoat trung binh & khu vic ndi do giai doan vira
gua dat khoang 84-85%; khu vwc ndng thén dat
khoang 40-55%; vuing sau, vung xa chi dat khoang
10%. Téng lvgng chat thai nguy hai phat sinh trén
toan qudc hién nay khodng 800.000 tan/nam.
Tuy nhién, hién nay lugng chat thai nguy hai phat
sinh trong san xuat cdng nghiép dugc thu gom,
x&r ly méi chi dat con s& 40%, chat thai nguy hai
doy té dat 80%, gdy nguy co tiém an déi véi moi
trwong & nudc ta.

Theo Béo cdo hién trang mdi trudng quéc

gia giai doan 2011-2015 [2], dén hét nam 2014,
s6 lang ngh@ va lang cé nghé nuwdc ta la 5.096,
trong d6 chi c6 1.748 lang nghé duoc cdéng nhan
theo tiéu chi lang nghé hién nay cda Chinh phu.
Phan I&n cdng nghé va ki thuat ap dung cho
san xuat trong céc lang nghé con lac hau, mang
tinh c& truyén, gy 6 nhiém mai trwong nghiém
trong. Con nguoi da va dang la tadc nhan gay ra
nhitng tai bién nghiém trong dan d&n nhitng hé
luy c6 thé de doa an ninh quéc gia, trat tu an
toan x3 hodi [11]. C& nuwdc hién cé hon 300 khu
céng nghiép, hang trdm cum coéng nghiép nhd
rai rac & nhiéu dia phuong, tuy nhién cé dén
70% khu cong nghiép khéng cé hé théng xir ly
nuwdc thai dat chudn; hon 90% co s& san xuat,
kinh doanh, dich vu khéng x& ly nuwdc thai; hon
4.000 co s& gdy 6 nhiém moi trwdng nghiém
trong; khoang 55-70% s6 doanh nghiép khéng
chdp hanh quy dinh vé 13p bdo cdo danh gid
tadc ddong mdi trudng hodc cam két bao vé méi
trwvong; 98% doanh nghiép cé hanh vi vi pham
vé xa nudc thai khéng dat chuidn moi trudng;
100% doanh nghiép thai khi khéng cé thiét bi xi
ly chat doc hai.
2.5. O nhiém xuyén bién gici

Trong nhi*tng ndm gan day, cung v&i xu thé
toan cau hda ngay cang sau rong, dnh hudng
clia 6 nhiém xuyén bién gidi tdi Viét Nam da dan
dan hién hitu. Thoi gian qua, mét s& nha may
dién hat nhan Trung Qudc dugc xay dyng gan
Viét Nam va dang chuan bj van hanh |3 van dé
dang lo ngai. DAy thuc sy |a thach thirc 6 nhiém
Xuyén bién gidi dac biét nghiém trong, de doa
tdi an ninh méi trudng, an ninh qudc gia & Viét
Nam. Trén thuc té&, du cong nghé mdi cla cic
nha may cé thé hién dai nhung van cé nhitng
xac suat rui ro. Cac su ¢d tir hat nhan rat nguy
hiém, thudng phat tan phéng xa trong pham vi
réng |&n, gdy ra nhiéu hau qua dic biét nghiém
trong vé nguwdi va tai san,... Vi vay, Viét Nam can
chd ddng cé cac phuong an irng phé, téng cuwong
quan trac, cdnh bdo kip thoi téi ngudi dan vung
anh hudng va dua ra gidi phap kip thoi khi xdy
ra su cd, dong thdi co co ché trao déi thuong
xuyén vdi Trung Qudc.

Viét Nam hién nay con dang phai déi dién véi
nguy co trd thanh "b3i rdc cong nghiép clha thé
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gi¢i". Nhiéu van dé mdi phat sinh trong viéc kiém
soat nhap khau phé liéu d3 din dén tinh trang
doanh nghiép khéng chi nhap khau phé liéu ma
con nhap ca rac thai 13 phé liéu kim loai, nhya,
sam |8p cao su thai, vo 6 t6, tau bién chua lam
sach tap chat, ac quy chi thai, san pham dién tl
d3 qua sir dung vao nudc ta, gay tdc dong khong
nho tdi kinh t&, d3c biét 1a van dé mdi trudng,
strc khoe cta cong dong. Theo théng ké clia Tong
cuc Hai quan, ndm 2011 phat hién 17 vu vé&i khéi
lwong chat thai nguy hai thu gilr 13 573 tan, ndm
2012 c6 30 vu v3i khéi luvgng thu gilt 3.868 tan.
Bén canh do, tinh trang nhap ndng san cé chira
cac hoda chat bdo quan déc hai, gy hai cho strc
khoe cong ddng cé xu hwdng gia tang va chua
dugc ngan chan [18].

Nghién ctru cla Vién Khoa hoc Khi twong
Thay van va Bién d6i Khi hau [13] tai 9 tinh,
thanh phd & mién Bic |a Cao Bang, Lang Son, Lao
Cai, Quang Ninh, Vinh Phic, Bic Kan, Yén Bai, Ha
Giang va Ha Néi cho thdy maéi trwong khong khi
& Viét Nam dang chiu anh hudng tir cdc ngudn
6 nhiém xuyén bién gidi tir vung phia Péng va
Ddng Nam Trung Qudc, dac biét 13 vao cac thang
mua déng. Do chiu anh huwéng cla gié mua
Doéng Bac, 6 nhiém khdng khi tir Trung Quéc anh
hudng dén Viét Nam cé thé tdi 55% doi vdi SO,
48% ddi v&i NO, va 30% d6i véi CO,, gdy ra hién
twong lang dong mua a-xit & mién Bac Viét Nam.
2.6. Suy giam tai nguyén rirng va da dang
sinh hoc

Theo Bdo cdo hién trang mdi trwdng qudc gia
giai doan 2011-2015 [2], hién nay, diéu dang lo
ngai 1a chat lugng rirng tu nhién tiép tuc giam.
Tuy d6 che phd rirng cé xu hudng tang nhung
chu yéu I3 rirng tréng véi mirc da dang sinh hoc
thap, trong khi rirng ty nhién véi mirc da dang
sinh hoc cao nhuwng ty 1& bdo tén con rat thap.
Do thoi tiét khé han dién ra thudong xuyén
trong giai doan 2011-2015 nén hién tugng
chay rirng van xdy ra tai mot s& dia phuong.
Tinh riéng ndm 2014, téng dién tich rirng bi
chdy la 3.157 ha, tang 157,2% so v&i nam trudc.
Trong s& dién tich rirng bi chay va bi pha, rirng
nguyén sinh van chiém ty |& 1&n, gy dnh huéng
nghiém trong t&i moi trwdng va tang cac nguy
co |l lut, sy cd moi trwdng. Dién tich rirng trong
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tang véi tdc dd nhd hon téc dd khai thac. Dién
tich rirng bi chay va bi chat pha gay sirc ép khong
nhé d6i véi phat trién [1dAm nghiép cling nhu d6i
v3i méi trudng ty nhién cda nwdc ta khi hé sinh
thai rirtng déng vai trd quan trong trong hap thu
va luu gitr CO, trong ty nhién.

Trong thoi gian qua, cung vdi su phat trién
kinh té& - x3 hoi vung ven bd, dién tich rirng ngap
man trong ca nudc d3 bi giam sat nghiém trong.
Trong hon ndm thap ky qua, Viét Nam d3 mat di
67% dién tich rirng ngdp man so vdi nam 1943.
Theo théng ké, tinh d&n ndm 2012, 56% téng
dién tich rirng ngdp man trén toan qudc |a rirng
méi trong, thuan loai, chat lugng rivng kém ca
vé kich ¢c&, chiéu cao cdy va da dang thanh phan
loai. Rirng ngdp man nguyén sinh con rat it, dong
nghia v&i tinh da dang sinh hoc cda hé sinh thai
suy giam, dac biét cac loai thay sinh khong con
b3i dé va noi cv ngu.

Sy suy gidm da dang loai & nudc ta, ciling
gidng nhu trén thé gidi, ngay cang mot gia tang.
Theo Sach dd cha T6 chirc Bao tdn thién nhién
quéc té (IUCN), néu nhw ndm 1996 mdi chi cé
25 loai déng vat cla Viét Nam & murc nguy cap
thi d&n ndm 2014, con s6 nay d3 1én t&i 188. Suy
giam da dang sinh hoc, sy du nhap cla céc sinh
vat ngoai lai xdm hai va sinh vat bién déi gen
xam 14n ngay cang tang. Nudc ta ¢d khd nhiéu
loai con (mai duong, 6¢ buwou vang, rua tai do,
bo canh cirng hai dira, vi-rat gay bénh heo tai
xanh,...) va cdy la c6 ngudn géc tir nudc ngoai
d3 xuat hién, pha hoai cay trong, vat nudi, gay
mat can bang sinh thai, hly hoai méi sinh va anh
huwéng nghiém trong strc khde cong ddng. Nhiéu
loai déng, thue vat hoang d3 & Viét Nam cé nguy
co tuyét chdng, dién tich rirng nguyén sinh con
rat thap va khé cé kha nang phuc héi, mét sd loai
sinh vat bién suy giam nghiém trong,...

2.7. Vdn dé méi trwdorng trong khai thdc
khodng san

Hién nay, thuc trang khai thac tai nguyén
va khodng san cda Viét Nam cho thdy dang tén
tai nhiéu bat cap. Mot sd khodng san cé trir
lvgng 1&n, phan bé lién tuc d3 bj chia nhé dé
khai thac. Dac biét nan khai thac khéng phép,
khai thac tu do, nhat la d6i véi khai thac vang,
da quy, chi, k8m, déng, than, cét,... chwa duoc




kiém sodt hiéu qua, tdc dong nghiém trong dén
moi trudng, tai nguyén va an ninh xa hoi. Thoi
gian qua, van nan khai thac cat trai phép trén
céc con song d3 dién ra rat phirc tap, gay sut lun
dat hai bén b séng, 6 nhiém méi truedng va xay
ra nhiéu xung dét nhung chuwa cé bién phap xi
ly triét dé.

Cong nghé khai thac ché bién khodng san &
Viét Nam con lac hau, khéng phlu hop véi loai
khodng san khai thac, nén mirc d6 thu héi thap,
tac dong tiéu cuc tdi moi trwdng. Da s6 cdc mod
khai thac hién nay phan I&n 1a nhitng co sé khai
théc ché bién quy mé nhd, khai thac va san xuat
manh mun. Trong khi d6, thuc té cho thay hé luy
vé mdi trudng trong khai thac khodng san la rat
I&n. Van dé khai thac, ché bién bd-xit & cac dia
phuong khu vue Ty Nguyén tiém an cac rdi ro
vé mdi trudng va sinh thai. Trong qua trinh khai
thdc, bui, nudc thai, bun d6 tac dong rat I&n déi
v3i mdi tredng xung quanh, gay nén khan hiém
nguén nuwdc do nhu cau s dung nudce cho dy
an 13 rat lon, phd v& ciu truc dia chét,... Theo
bdo cdo cla Téng hdi Pia chat Viét Nam [15],
tén that tai nguyén trong qua trinh khai thac
con cao, dic biét 1a & cadc mo hadm 10, cdc md
dia phwong quan ly. Cac san pham sau khai théac,
ché bién con nghéo nan, phan I&n dwoc xuat
khau & dang thé cé gia tri kinh té thap, gay lang
phi, that thoat tai nguyén, & nhiém moi truong,
gia tdng cac van dé x3 hdi va anh hudng téi an
ninh quéc gia.

3. Mat s giai phap nham dam bao an ninh mai
trwé'ng & Viét Nam

Thir nhét, can xdy duwng B6 Tiéu chi va xac
dinh B& Chi s6 an ninh méi trudrng phu hop vadi
diéu kién cta Viét Nam, nham phuc vu cong tac
quan ly va hoach dinh chinh sach. Céng cu nay
giup cung cap théng tin cho cac nha quan ly va
nha hoach dinh chinh sich dé danh gia, kiém
soat mirc d6 ANMT & nwdc ta va quan ly rdi ro
hiéu qua. B Tiéu chi an ninh méi truong la co
s& dé danh gia mirc d6 dap &ng cac yéu cau vé
bdo dam ANMT & Viét Nam, déng thoi cung cap
théng tin tirng tiéu chi, chi tiéu chuwa dat dugc
cho céc nha quan Iy va nha hoach dinh chinh
sach dé€ duwa ra cac gidi phap thic day, hoan thién
chinh séch. B6 Chi s6 an ninh mdi trudng 1a cong

cu gitp cac nha quan ly va nha hoach dinh chinh
sach kiém soat dugc van dé méi trvong & Viét
Nam va dwa ra cac chinh sach, gidi phap ngan
chédn, rng phd kip thdi nham ddm bao ANMT.

Thi hai, can xay dung, hoan thién hé théng
chinh séach, gidi phap, co ché ngin ngira, (ng
phd, ddm bdo ANMT & Viét Nam. Day 13 yéu cau
cap thiét nham quan Iy ANMT hiéu qud, gép phan
quan trong trong qua trinh phat trién bén virng.
Chung ta can thuc hién tét nhiém vu quan ly nha
nuwdc vé mdi trvdng, trwdc hét can loai bd nhirng
quy dinh khéng phu hop, chua day da hoac
gay can tré hoat déng cla co quan bdo vé moi
truong. Bén canh do, trén co s& nghién ctru ly
ludn va thiyc tién vé van d& ANMT va cac cong cu
danh gid, kiém sodt mirc d6 ANMT & Viét Nam, tir
dé dé xuat xay dyng, hoan thién hé théng chinh
sach, phap ludt phu hop, cé tinh kha thi cao,
nham dadm bao ANMT, phat trién bén virng. Can
s&m nghién clru va xay dung du an Luat BDKH.
Trudc mat, nghién ctru 16ng ghép céc tiéu chi vé
moi trwedng va BDKH trong du an Luat Quy hoach
dang dugc Quéc héi va Chinh phd xem xét.

Thi ba, tang cudng hop tac qudc té va khu
vue, tranh thd cdc ngudn lyc bén ngoai nhw
ngudn vén, khoa hoc - cdng nghé, kinh nghiém
quan ly,... ANMT I3 van d@é toan ciu, chinh vi vay
doi hoi sy hop tac, hd tro clia cac qudc gia, cac to
chirc trén thé gidi dé (rng pho vai cac thach thire
mang tinh toan cau. D3&i vdi van dé an ninh ngudn
nudc, Vit Nam can phai ddy manh hop tac trong
Uy hoi séng Mé Kong Qudc té; [ng ghép cac van
dé quan ly, chia sé lgi ich ngudn nudc, ngan chan
day |ui cac hinh thirc 6 nhiém xuyén bién gidi vao
trong khudn khd céc hop tic song phuong, da
phuong, khu vue. D8i véi vAn dé nguy co tir cac
nha mdy dién hat nhan, Viét Nam can chd dong
¢6 cac phuong an (ng phd va cd co ché trao doi
thuwdng xuyén véi Trung Quéc.

Ther tw, chu trong nghién clru (*ng dung
khoa hoc - cdng nghé tién tién nham s dung
tiét kiém ngudn tai nguyén, xt ly 6 nhiém moi
treong, khac phuc hau qua thién tai, ¢tng phd
V@i bién d6i khi hau. Déng thoi, nghién clru phat
trién cac loai nang lugng sach thay thé nhw
dién hat nhan, nang luvgng gid, nang lvgng mat
troi,... dadm bao an ninh ndng luvong, giam ap luc
nang lugng thay dién.
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Thir ndm, day manh cong tac tuyén truyén,
phé bién, gido duc phap ludt vé bao vé moi
truwong nham nang cao nhan thirc vé bdo vé moi
trwdng cho cac td chirc, cd nhan, trong dé cé van
dé ANMT. Tang cuong 4p dung cac bién phap
hd tro doanh nghiép tiép can thong tin va thuc
thi hiéu qua cac chinh sich, phap luat vé bdo vé
moi trudng. Tuyén truyén, nang cao nhan thirc, y
thirc vé bao vé mdi trudng trong doanh nghiép.

Thi? sdu, giai quyét mot cach hai hoa, dong bo
mai lién hé gilta phét trién kinh té&, bao vé moi
tredng va cac van dé xa hoéi. Can thay déi tw duy
phét trién, nhat 13 cla mét sé dia phuong khi qua
chu trong thu hat dau tw nhung chua quan tdm

dang mirc dén van dé méi trudng. Dong thai, can
ki€ém soat chit ché cac ngudn gy 6 nhiém cé thé
xa trure ti€p ra moi tredng ma khong qua x ly.
Thi? bay, tdng cuwdng cdng tac quan ly vé bdo
tén da dang sinh hoc, bdo vé va phat trién rirng;
nghiém cam, kiém sodt chat ch& du nhap cac sinh
vat ngoai lai xam hai vao Viét Nam; kiém soat chit
ch@ viéc quy hoach, cdp phép trong hoat dong
khai thac, ché bién tai nguyén thién nhién. Bén
canh do, can tang cvdng nang luc, bd may cla
céc co quan dy bao khi tugng, khi hau, ddng thoi
phai 16ng ghép, tinh dén yéu t6 BPKH vao trong
cac chién lwoc, quy hoach, ké hoach, chuwong
trinh cta Trung wong cling nhw cda dia phuong.

Tai liéu tham khdo

1. BO Tai nguyén va Méi trwdng (2012), Bdo cdo Hién trang méi trurdng quéc gia 2012.

2. BO Tai nguyén va Mai trudng (2016), Bdo cdo Hién trang méi trwdrng quéc gia giai dogn 2011-2015.

3. BO Tai nguyén va Méi truding (2016), Kich bdn bién déi khi hdu va nwdc bién déng cho Viét Nam,
NXB Tai nguyén Méi trudng va Ban do Viét Nam, Ha Noi.

4. Nguyén Thé Chinh va Phan Thj Kim Oanh (2016), “An ninh ngudn nwdc trong tién trinh hoi nhap
khu viee va sy lwa chon chinh sach cta Viét Nam”, Ky yéu Héi thdo quéc té€ vé An ninh phi truyén
théng trong tién trinh héi nhép khu vuee: Kinh nghiém EU - ASEAN va nhitng goi mé chinh sdch cho
Viét Nam.

5. Dang Cdngsan Viét Nam (1991), Cwong linh xdy dung dét nwdc thoi ky qud dé 1én chid nghia xd hoi,
NXB Chinh tri, Ha NQi.

6. Dang Cdng san Viét Nam (2004), Nghi quyét s6 41-NQ/TW ngay 15/11/2004 cta B Chinh tri khéa
IX vé bdo vé méi trwdng trong thdi ky ddy manh céng nghiép héa va hién dai héa dét nudc.

7. Pang Cong san Viét Nam (2016), Vin kién Pai hdi Pang toan quéc lan the XIl.

8. Pham Thanh Dung (2015), “An ninh phi truyén théng va dinh huéng giadi phap cho Viét Nam trong
diéu kién hoi nhap qudc té”, Bdo cdo téng hop nghién ciru Bé tai déc ldp cdp Nha nudc.

9. Nguyén Binh Hoe va Nguyén Ngoc Sinh (2010), £dm bdo an ninh méi trudng cho phdt trién bén
virng, NXB Khoa hoc va Ky thuat, Ha Noi.

10. IMHEN va UNDP (2015), Bdo cdo ddc biét cia Viét Nam vé Quan ly rdi ro thién tai va hién tugng
cuc doan nhdm thuc déy thich trng vdi bién déi khi hdu.

11. Pham Ngoc Ldng (2016), "Tai bién mdi truwdrng - MOt mat tran an ninh phi truyén théng néng bong",
Tap chi Céng san.

12. Qudc héi nwde Cong hoa xa hdi chi nghta Viét Nam (2004), Ludt An ninh quéc gia.

13. Duwong Hong Son va nnk (2013), "Nghién clru danh gid dnh huwdng ctia 6 nhiém khong khi xuyén bién
gidi d&n mién Bac Viet Nam", Bdo cdo két qud dé tai nghién ctru khoa hoc va céng nghé cdp Bé.

14. T6ng cuc Théng ké (2016), Tinh hinh kinh té - xd héi ném 2016.

15. T6ng hoi Pia chat Viét Nam, Lién hiép cac hdi Khoa hoc va Kj thuat Viét Nam va Vién Tw van Phat
trién (2008), Bdo cdo nghién citru, ddnh gid thuc trang vé qudn ly khai thdc va st dung tai nguyén
khodng sén Viét Nam.

16. Sonke Kreft (2015), Global climate risk index 2016-Who Suffers Most From Extreme Weather
Events? Weather-related Loss Events in 2014 and 1995 to 2014.

14 TAP CHi KHOA HOC BIEN DOI KHi HAU

mmmmm || S5 2 - Thang 6/2017




17. The White House (1994), A national security strategy of engagement and enlargement, U.S.
Government Printing Office, Washington DC.

18. Bdo dién tlr Dang Cong san Viét Nam (2016), Gia tdng lwong chdt thdi nguy hai tir hoat déng sén
xudt céng nghiép, truy cap ngay 9/4/2017, tai trang web http://dangcongsan.vn/preview/
newid/411381.html.

ENSURING ENVIRONMENTAL SECURITY IN VIET NAM:
AN URGENT ISSUE TO BE ADDRESSED

Ta Dinh Thi, Phan Thi Kim Oanh, Ta Van Trung, Bui Duc Hieu
Ministry of Natural Resources and Environment

Abstract: Environmental security has become a global issue which entails cooperation and distribution
of responsibility among nations. Environmental challenges pose a major threat not only to human security,
economic and food security but also to national security and humankind’s survival. As can be seen,
environmental issues have become urgent in Viet Nam currently. Natural resources scarcity, environmental
pollution and degradation can undermine national economy, exacerbate hunger and poverty issue and
political instability, and may cause conflict. There are a number of Vietnamese and international scholars
agree on the organic and close relationship between national security and environmental security. This is
because environmental security is fundamentally a component of non-traditional security which is a
factor of national security. Assuring environmental security is, therefore, an important part of strengthening
national security.

Keywords: Environmental security, national security, climate change, environmental pollution, water
resoures security, biodiversity.
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XU THE BIEN DO1 MOT SO YEU TO KHi TUONG THUY VAN
TAI TINH DONG NAI

Nguyén Ky Phung®, Lé Thj Phung®?, Huynh Lwu Trung Phung!,
Tran Xudn Hoang®, L& Ngoc Tudn®
WS& Khoa hoc va Cédng nghé Thanh phé H6 Chi Minh
@Trwdng Pai hoc Tai nguyén va Méi trurdng Thanh phé H6 Chi Minh
G)Vién Khi twgng Thiy vén Héi vdn va Méi truong
@Trwong Pai hoc Khoa hoc Ty nhién - Bai hoc Quéc gia Thanh phé H6 Chi Minh

Ngay nhén bai 21/4/2017; ngdy chuyén phdn bién 26/4/2017; ngay chép nhén ddng 19/5/2017

Tém tat: Bién ddi khi hdu Ia thdch thire Idn cta nhén logi, biéu hién qua sw gia téng nhiét do, bién déi
lrgng muwa hay muc nude bién déng,... Nghién ciru nhdm ddnh gid xu thé bién déi nhiét dé, lvong mua va
muc nuwdc tai tinh Péng Nai trong hon 3 thép ky gén dédy. Két qud cho théy nhiét d6 ¢ xu hudéng téng tir
0,01-0,04°C/néim tai cdc tram quan trdc (Bién Hoa, Xudn Loc, Tri An). Xu thé bién déi lvong muwa rdt khdc nhau
gitra cdc tram: tdng & cdc tram Bién Hoa (8,6 mm/ndm), Phu Hiép (17,4 mm/ndm), va Xudn L6c (24,5 mm/ndm) va
gidm tai tram Tri An (-4,5 mm/ndm). Bén canh dé, xu thé bién dbi muc nuwdc cuwe dai, trung binh va cuec tiéu
tai khu vire déu tdng (dao déng 0,15-1,4 cm/ndm giifa cdc tram). Nhw vy, xu thé bién d6i mét sé yéu té khi
twong thiy vén phédn ndo cho thdy dnh hwéng cua bién déi khi hdu tai khu vue nghién ciru.

Tir khéa: Bién déi khi hu, nhiét dé, lvgng muwa, muc nudec.

1. Dit van deé

Trong nhitng ndm gan day, tinh hinh bién
déi khi hau (BDKH) toan cau dang ngay cang rd
nét, gy ra nhirng tdc ddong nghiém trong dén
doi séng va san xuat théng qua cac biéu hién
nhu nhiét d6 gia ting, lvgng muwa bién déi, muc
nudc bién dang, bang tan, xdm nhap man, bao
[T, han han, dich bénh [8-9, 11-12].

Viét Nam 1a mét trong nhitng qudc gia chiu
anh hudng ndng né nhat tir BDKH [12], d&c biét
la cac tinh thanh ven bién, khu vie ha luu séng, ...
trong d6 cé tinh Pong Nai [3-4,7]. Diéu nay da
trd thanh thach thirc hién hitu d8i véi nhitng nd
lyc x6a d6i gidm nghéo, phat trién bén virng va
cdc muc tiéu phat trién lau dai, doi hdi nhirng
gidi phap rng phé tuong thich va hiéu qua [5-6].
Trong bai todn nghién ciru BDKH, can thiét thuc
hién nhitng danh gia chi tiét vé xu thé bién dai
cac yéu td khi twong thay van (nhiét d6, lvong
mua, muc nudc bién dang,...) [1-2,9-10] - tao co
s& cho viéc xay dwng cac kich ban BDKH ciing
nhu ddnh gid tdc dong cha BDKH dén cdc nganh,
cac linh vue.

Theo d6, nghién ctru nham danh gia xu thé
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bién d&i cac yéu td khi twong thay van tai tinh
Dong Nai trén co s& chudi dit liéu quan trac
trong khoang 30 nam gan day tai tram Bién
Hoa, Xuan Loc, Tri An va Phu Hiép - phuc vu
cac nghién ciru vé BPKH tai dia phwong, qua
dé gép phan gidm nhe tadc dong va dam bao
muc tiéu phat trién bén virng.

2. Phwong phap nghién ctiru

Cac giai doan dwoc xem xét, so sanh can cl vao
giai doan nén 1986-2005 ctia Uy ban Lién Chinh
pha vé bién déi khi hau (IPCC) [10], bao gdm:

(1) Giai doan 1986-2005: Giai doan nén cho
kich ban BDKH trong bdo cdo danh gia lan th 5
(AR5) cta IPCC (2013);

(2) Giai doan 10 nam gan day;

(3) Giai doan téng hop.

2.1. Phwong phdp thu thdp tai liéu

S6 liéu quan trac cac yéu t6 khi twong thay
van tinh Déng Nai trong khodng 30 ndm gan day
duoc thu thap tir Pai Khi twgng Thay vén khu
virc Nam B9, do d6 dam bao do tin cay cta dir
liéu. Danh muc cac s6 liéu thu thap duogc thé
hién trong Bang 1.




Bdng 1. Danh muc cdc tram khi tuong thady vén tinh Péng Nai

STT Tram Yéu td khi twgng thiy van
Nhiét do Lwong mua Muc nwé'c
1 Bién Hoa 1982-2013 1979-2013 1977-2013
2 Xuan Loc 1986-2013 1980-2013 -
3 Tri An 1994-2013 1979-2013 -
4 Phu Hiép - 1991-2013 -

2.2. Phwong phdp xi¥ ly sé liéu

Phan mém Excel dwoc sir dung nham théng
ké sb liéu, tinh todn xu thé, v& cac do thj,... Xu
thé bién ddi duoc biéu dién theo ham thoi gian:
Y=a,+a, X,; trong d, Y: La gid tri cia ham; X,: S6
thr ty ndm; a,, a,: Cac hé s6 hoi quy. Hé s6 a,
cho biét huwéng déc clia duwdng hdi quy, thé hién
xu thé& bién déi tang hay giam theo thoi gian.
Néu g mang dau (+) nghia 13 lvgng mua tang va
nguoc lai. Cic hé s6 a, va a, tinh theo cong thirc:

2.3. Phwong phdp GIS két hop néi suy

Cac ban d6 phan bd nhiét d6, lwvgng mua tai
Dong Nai dugc xdy dung qua 2 budec: (i) Néi suy
khong gian bang phuong phép ndi suy Kriging
trong phan mém Surfer 10.2 nham thé hién sy
phan bd nhiét d6, lwvong mua tai khu vee nghién
ctru; (i) Bién tap va hoan thién cac ban d6 bang
phan mém Maplnfo 11.0.
3. Két qua va thao luan
3.1. Nhiét dé
3.1.1. Ddc trwng nhiét dé trung binh

Nhiét do trung binh ndm cuta tinh Ddng Nai

0= n -\ dao déng trong khodng 25-27°C (Bang 2). Nhin
Z_ X, — XX, =) X, —X . s e an A
t=1 t=1 chung & ca 3 tram, nhiét d6 cao nhat roi vao
Z"_l(yt “ylx, —x thang 4, thip nhat & thang 1, 12. Nhiét do trung
=== ~ — binh gitta 2 mua (mua va khé) chénh léch khéng
Zt:l(xt —xf déng k& (<0,5°C).
Bdng 2. Nhiét dé khéng khi trung binh tinh Péng Nai giai doagn 1982-2013 (°C)

Thang 1 2 3 4 5 6 7 8 9 10 11 12 | Nam
Bién Hoa 25,5 | 26,5278 | 289|285 |276|27,1| 271|269 | 26,7 | 264 | 25,7 | 27,1
Xuan Léc 24,4 | 25,5 | 26,9 | 279 | 27,3 | 26,4 | 25,9 | 25,8 | 25,7 | 25,6 | 25,3 | 24,5 | 25,9

Tri An 259 | 26,8 | 28,0 | 28,8 | 28,1 | 27,3 | 26,5 | 26,6 | 26,4 | 26,6 | 26,5 | 25,8 | 26,9

3.1.2. Xu thé bién déi nhiét dé khéng khi

Tram Bién Hoa (Hinh 1): Giai doan 1982-
2013, nhiét dd c6 xu thé tang vdi téc dd khoang
0,044°C/nam; trong do, tdc dd tang nhiét do giai
doan 1986-2005 la 0,06°C; tiép tuc ghi nhan xu
thé tang trong nhirng nam gan day (2005-2013).

Tram Xudn Léc (Hinh 2): Nhiét do trung binh
cé xu huwdng tdng trong ca 3 giai doan 1986-
2013, 1986-2005 va 2005-2013. Trong giai
doan 1986-2013, t6c dé tdng nhiét dd khoang
0,025°C/nam.

Tram Tri An (Hinh 3): Di¥ liéu quan trac tir
nam 1994-2013 cho thay nhiét d6 tai day co xu

thé tang nhe (0,014°C/ndm); nhiét d6 tiép tuc co
xu hwéng gia tang trong khodng 10 nam gan day.
3.1.3. Bién déi cta nhiét dé theo khéng gian
Phan bé theo khéng gian, nhiét dé trung
binh ndm tai Déng Nai giai doan 1986-2005 dao
dong tir 25,8-27,5°C; nhiét d6 thap nhat thudc
khu vuc phia Péng Bac (Xuan Loc, Cam MY),
phia dong huyén Tan Phu va Dinh Quan (25,8-
26,5°C); nhiét do6 tadng dan vé phia Tay (thanh
phd Bién Hoa, huyén Long Thanh va Nhon Trach)
(Hinh 4); chénh Iéch nhiét d6 gilta khu vuc cao
nhat va thap nhat trong tinh vao khoang 1,7°C.

17

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

S6 2 - Thang 6/2017 ||




29

285
o
e 27 1
=
Z 26

ly = 0.044x - 60]
25 T T J am
1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
—+—1982-2013 —#—1986-2005 —a—2005-2013
Hinh 1. Xu thé bién déi nhiét d6 trung binh ndm tai tram Bién Hoa giai doan 1982-2013
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Hinh 2. Xu thé bién déi nhiét dé trung binh ndm tai Xudn Léc giai doan 1986-2013
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Hinh 3. Xu thé bién déi nhiét d6 trung binh ndm tai Tri An giai doan 1994-2013

Phan b6 nhiét do giai doan 2006-2013 (Hinh
5) twong déi gidng vdi giai doan 1986-2005.
Nhiét dé tang cao hon & phia Tay va Tay Nam
cla tinh (27,5-28,1°C); giam dan vé hudng Bong
(26,2-26,8°C). Chénh léch nhiét do gitra khu vic
cao nhat va thap nhat vao khodng 1,9°C.

Phan b6 theo khdng gian trén toan tinh
Dong Nai, nhiét d6 c6 sy thay d6i dang ké gilra
giai doan 1986-2005 va 2006-2013 (Hinh 6): Khu
vuc phia Tay c6 mic tang nhiét d6 cao hon so
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V@i cac khu vue khac trong tinh, cao nhat la &
thanh phd Bién Hoa (0,7°C), ti€p dén 13 khu vuc
huyén Nhon Trach, phia Tay huyén Long Thanh
(0,5-0,66°C); murc d6 thay ddi nhiét d6 giam dan
vé phia Dong va phia Bic cla tinh; thip nhat I3
cac huyén Vinh Ctru, Tan Phd, Dinh Quan (0,2-
0,35°C). Nhu vay, cé thé thay rang trong twong
lai nhiét d6 cao nhat van cé xu huwdng tap trung
& khu vyc thanh phé Bién Hoda, huyén Long
Thanh va huyén Nhon Trach.




T T
1066 1068

T T —
107.2 107.4 107.6

Hinh 4. Phén b6 nhiét dé trung binh ndm (°C) tai Péng Nai giai doan 1986-2005

T T .
107.2 1074 107.6

Hinh 5. Phén bé nhiét dé trung binh ndm (°C)

tai Béng Nai giai dogn 2006-2013

3.2. Lwo'ng muwa

3.2.1. Xu thé bién déi lwvong mua

Xu thé& bién d&i lvgng mua nam tai cac tram
duoc trinh bay & Hinh 7-10.

Tai tram Bién Hoa (Hinh 7): Lwvgng mwa nam
giai doan 1979-2013 cé xu thé gia tang (8,6 mm/
nam). Trong d6, giai doan 1986-2005 ting 16,7
mm/nam, tuy nhién, 10 ndm gan day ghi nhan
xu thé giam.

Tai tram Xudn Léc (Hinh 8): Luong mua cé xu
hudng gia tdng trong ca 3 giai doan duoc xét.
Trong d6, t6c dd gia tang lvgng mua giai doan
1980-2013 va giai doan 1986-2005 lan luwot la
20,5 mm/nam va 14 mm/nam.

Tai tram Tri An (Hinh 9): Giai doan 1979-2013,

SitigEssrass:

BA Rjn - Ving Thu

T 2 T T —
1066 1068 07 107.2 1074 1076

Hinh 6. Phdn bé chénh léch nhiét d6 (°C) tai

Doéng Nai gitra giai doan 1986-2005 va 2006-2013

lrgng mua cd xu thé giam véi tdc d6 4,5 mm/ndm.
Giai doan 1986-2005, lvgng mua cé xu hudng tang
(12,6 mm/nam) v&i ham xu thé: y=12,6x-23290,
sau do ghi nhan xu thé giam trong 10 ndm gan déy.

Tai tram Phd Hiép (Hinh 10): Ca hai giai
doan 1991-2013 va 1991-2005, lwvgng mua
déu cé xu huwdng ting véi téc dd tang tuong
ng 17,4 mm/nam va 26,5 mm/nam. Nhung
10 ndm gan day, lvgng mua lai cé xu thé giam.
3.2.2. Bién déi lwong muwa theo khéng gian

P& danh gia sy thay déi phan bd lvgng mua
theo khong gian, nghién ctru thyc hién tinh toan
chénh léch lvgng mua tai Pong Nai trong thoi
ky nén 1986-2005 va khodng 10 ndm gan day
(2006-2013).
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Hinh 7. Xu thé bién déi lwong mwa ndm tai tram Bién Hoa
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Hinh 8. Xu thé bién déi lwvong mwa ndm tai tram Xudn Léc
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Hinh 9. Xu thé bién déi lwong mwa ndm tai tram Tri An
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Hinh 10. Xu thé bién déi lvong mwa ndm tai tram Phu Hiép

Lugng mua nam trén toan tinh Déng Nai giai
doan 1986-2005 dao dong tlr 1.620-2.250 mm;
lwong muwa cao nhat phan bé & phia Bac - thudc
cac huyén Vinh Clru, Pinh Quéan, Tan Phu; va
c6 xu huéng gidm dan vé phia Nam (Hinh 11).
Xu thé phan bé lvgng mua tuong ty dugc ghi
nhan trong giai doan 2006-2013 (Hinh 12):
Lurong mua cao nhat thudc khu vee huyén Tan
Phu, Dinh Quan, Vinh Clru (2.100-2.240 mm);
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thap nhat thudc huyén Nhon Trach (1.700-1.900
mm), phia Tay Nam huyén Xuan LOc va huyén
Cam My (1.800-1.900 mm).

Luvgng mua trong nhirtng ndm gan day so vdi
giai doan nén 1986-2005 cé sy thay ddi khéng
déng déu (Hinh 13). Vé co ban, lvgng mua giai
doan 2006-2013 cao hon 1986-2005. Tuy nhién,
cac khu vuc trong tinh cé muic ting khac nhau:
Mua lén nhat thudc thanh phé Bién Hoa (tdng

S$6 2 - Thang 6/2017



tr 190-216 mm); huyén Dinh Quan va Tan Phu Vinh Clru, Tay Nam huyén Nhon Trach cé mic
c6 mirc tang tlr 150-170 mm; phia Tay huyén tang thap nhat (50-80 mm).

Hinh 11. Phén bé luvgng mua (mm) Hinh 12. Phén bé luvgng mua (mm)
tai Péng Nai giai doan 1986-2005 tai Péng Nai giai dogn 2006-2013

Hinh 13. Chénh léch lwvong mua (mm) tai Bdng Nai
giai dogn 2006-2013 so vdi giai dogn 1986-2005

3.3. Muc nwoc . . . L
toc d6 0,97 cm/nam (Hinh 14). Trong giai doan

Muwc nuwdc trung binh nam tai tram Bién (khoang 1,1 cm/ndm) va tiép tuc ting trong
Hoa giai doan 1977-2013 ¢6 xu hudng tang véi nhitng ndm gan day.
50
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Hinh 14. Xu thé bién d6i mwc nwdc trung binh ném tai tram Bién Hoa
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3.3.2. Xu thé bién dbi muc nwdc cuc dai

Xu th€ muyc nuwdce trung binh thé hién mic
dd bién déi chung v& muc nwdc - phuc vu cac
nghién clru vé khi hau, thdy van nhung thudng
khdng mang nhiéu y nghia trong cac nghién clru
vé moi trwdng - bdi cdc van dé moi trudng (nhw
ngap, han han, xam nhap man,...) thwong song
hanh cung véi cac thoi diém cye tri muc nwdc.
Theo d6, yéu t6 muc nwdc cyc dai va cyc tiéu
cling can duoc quan tdm danh gia.

Ham xu thé muc nuwédc cuc dai giai doan
1977-2013 tai tram Bién Hoa cé dang y= 1,4x-
2614,5 - twong &ng véi téc do tang 1,4 cm/
nam. Muc nudc cyc dai trung binh giai doan
nay la 160,2 cm (Hinh 15). Giai doan 1986-2005:
Muc nudc cuc dai co xu hudng ting vai tdc do
khodng 1,9 cm/nam - cao hon so vdi trung binh
ca giai doan. Trong khoang 10 ndm gan déy, ghi
nhan xu thé gia tdng myc nwdc cuc dai tuong
doi twong dong vdi toan giai doan dugc xét.
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Hinh 15. Xu thé bién db6i ciia muc nwdc cuc dai tram Bién Hoa

3.3.3. Xu thé bién dbi muc nuwdc cuc tiéu
Muc nuwdc cyc tiéu giai doan 1977-2013
cé xu hudng ting khodng 0,15 cm/nam (Hinh

nhanh hon (0,9 cm/nam). Myc nuéc thp nhat
giai doan 1977-2013 13 -209 c¢m, xuat hién vao

16). Giai doan 1986-2005 ghi nhan xu thé ting ngay 2/7/2007.
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Hinh 16. Xu thé bién déi cia

4. Két luan

Nhiét dé tinh Ddng Nai phan b6 khong déu
gitta cac khu vyec trong tinh - nhiét d6 cao &
khu vuc phia Tdy Nam va giam dan vé phia
Doéng Bac. Trong b8i canh BDKH, nhiét d6 cé
xu hudng gia tang (0,014-0,044°C/nam tai cac
tram quan trac). Trong twong lai, nhiét d6 cao
nhat cé thé van tap trung & khu vuec thanh phé
Bién Hoa, huyén Long Thanh va huyén Nhon
Trach. Lvgng mua nam tai cac tram quan trac

22 TAP CHi KHOA HOC BIEN DOI KHi HAU

murc nwdc cuc tiéu tai tram Bién Hoa

dao dong tlr 1.832-2.140 mm. Lwgng mua co
xu thé tang tai Bién Hoa (8,6 mm/nam), Xuan
Léc (20,5 mm/nam) va Phu Hiép (17,4 mm/
nam); gidm tai tram Tri An (-4,5 mm/ndm). Vé
muc nuwdc, trong giai doan 1977-2013, muyc
nuwdc cuc dai ¢ tdc dé tang nhanh nhat (1,4
cm/ndm), ti€p dén la myc nudc trung binh
(0,97 cm/nam) va muc nwdce cuc tiéu (0,15 cm/
nam). Cac két qua nghién ctru phan nao cho
thay d4u hiéu BDKH tai khu vie nghién ciru.
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TRENDS OF SOME HYDROMETEOROLOGY FACTORS IN DONG NAI PROVINCE

Nguyen Ky Phung!¥, Le Thi Phung®, Huynh Luu Trung Phung®,
Tran Xuan Hoang®, Le Ngoc Tuan®
@pepartment Of Science And Technology Ho Chi Minh City
@)Ho Chi Minh City University of Natural Resources and Environment
BlInstitute of Meteorology Hydrology Oceanology and Environment
@University of Science - Viet Nam National University Ho Chi Minh City

Abstract: Climate change has been taking place on a global scale and is a big challenge for humanity,
manifested by temperature increase, precipitation change, and sea level rise, etc. By data collecting and
processing, statistics, and trend analysis, etc. updating and assessing changes in temperature, precipitation,
and water level for 3 recent decades in Dong Nai province were carried out. Results showed that the average
temperature at monitoring stations (Bien Hoa, Xuan Loc, Tri An) tends to increase at a rate of about
0.01-0.04°C/year. Trends of precipitation are very different among monitoring stations: increase at Bien
Hoa, Phu Hiep, Xuan Loc stations (8.6, 17.4, and 24.5 mm/year, respectively) but decrease at Tri An station
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(-4.5 mm/year). Besides, trends of maximum, average, and minimum water levels all increase (in the range
of 0.15-1.4 cm/year among the stations). Trends of some hydrometeorology factors thereby partly show the
effect of climate change in the investigated area.

Keywords: Climate change, temperature, precipitation, water level.
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VAI TRO CUA TRI THU'C BAN DIA
TRONG THICH U'NG VO BIEN POI KHi HAU

Vi Van Cwong®, Tran Thuc?
1S& Khoa hoc va Céng nghé tinh Lai Chdu
@\Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu

Ngay nhén bai 27/4/2017; ngdy chuyén phdn bién 11/5/2017; ngdy chép nhén ddng 14/6/2017

Tém tat: Tri thire ban dia Id mét thanh té vin hda quan trong trong cdng ddng cdc dén tdc thiéu sé, duoc
nguoi dén khéng ngirng sdng tao, bbi ddp va trao truyén tiép ndi gitta cdc thé hé théng qua hoat déng sén
Xu@t, trng xu¥ vdi tw nhién va cdc quan hé xé@ héi trong cdng déng. Bai bdo ndy phdn tich vai trd quan trong
cla tri thire bén dia déi véi cudc séng ngudi dén dia phuong va viéc két hop giira tri thire ban dia vdi cdc
kién thire khoa hoc céng nghé trong thich trng vdi bién déi khi hdu & cdp cdng ddng cla cdc dén téc thiéu sé.

Tir khéa: Tri thire bén dja, thich tng, bién déi khi hdu, dén tdc thiéu sé.

1. M@ dau

Bi€n d6i khi hau (BDKH) vdi biéu hién la
sy gia tdng nhiét d6, muc nudc bién dang va
thoi tiét cuc doan, dang de doa nghiém trong
nhitng thanh twu phéat trién kinh t€ - xa hoi va
moi trvdng & vung ven bién, hai dao, mién nui
cla cdc qudc gia. Ngudi nghéo, ngudi gia va tré
em la nhitng d6i twong dé b tén thuwong bdi tac
ddng cua BDKH. Tinh t&r ndm 2001-2010, & Viét
Nam cdc loai thién tai nhu: Bao, IT, 1T quét, sat
|& dat, ing ngap, han hdn, xdm nhap man va cic
thién tai khac da lam thiét hai dang ké vé nguoi
va tai san, d3 lam chét va mat tich hon 9.500
nguwoi, gid tri thiét hai vé tai sdn wdc tinh chiém
khoang 1,5% GDP/nam [1]. VAn dé BDKH mang
tinh toan cau, dé déi pho tadc déng cua BDKH
doi hdi sy hop tac, chia sé trdch nhiém cua tat
ca cac quéc gia & cac khu vee trén thé gidi. Bén
canh viéc thyc hién day dd cdc cam két quéc té,
Viét Nam d3 xay dwng nhiéu chinh sach &rng pho
V@i BDKH. Mt trong nhitng muc tiéu cla chién
lvoc qudc gia vé BPKH 1a xay dung cdng dong
rng pho hiéu qua véi BDKH, trong d6 ddy manh
“stt dung kién thire ban dia trong trng phé vdi
BPKH, ddc biét trong xdy dung cdc sinh ké mdi
theo hudng cdc-bon thdp” [1]. Trong khi céc gii
phép thich ing dwa trén co s& khoa hoc hién dai
chua sdn cé hodc khé 4p dung cho cong dong
dia phuwong, thi tri thirc ban dia la co s& quy gid
cho viéc phat trién cac chién lvoc thich ng va

quan ly tai nguyén thién nhién & cip cdng dong
dé thich rng véi sy thay ddi cha mdi trudng va
nhitng thay d&i khac [10]. Xa hon nita, néu ap
dung day du tri thirc ban dia két hop vdi cong
nghé va kj thuat hién dai s& gilp cac qudc gia
trén thé gidi hang nam tiét kiém ngudn kinh phi
rat 1&n [8].

2. Gia trj cua tri thirc ban dia

Hién nay, cé rat nhiéu dinh nghia vé tri thirc
ban dia. T6 chirc gido duc, khoa hoc va van héa
clia Lién Hop Qudc (UNESCO) cho rang tri thirc
ban dia la nhitng kién thirc dia phuong thudc
vé mdt nén van hdéa hay x3 héi cu thé. Cac tén
khéc cla tri thirc ban dia bao gdbm: “kién thirc
dia phuong”, “tri thirc dan gian” hay “khoa hoc
truyén thdng”. Nhirng kién thirc ndy dugctruyén
tlr thé hé nay sang thé hé khac, thuong 1a bang
cach truy@én miéng va cac nghi 1& van hoa. Tri
thire ban dija 13 co s& cho san xuat néng nghiép,
ché bién thyc pham, cham sdc strc khoe, gido
duc, bdo tdn va hang loat cac hoat ddong khac dé
duy tri bén vitng xa héi [17].

T&r dinh nghia cho thay, dac trwng cla tri
thirc ban dia bao gom: (i) Tinh dia phuong -
phan dnh nhan thirc, hiu biét cda nguwdi dan
vé mdi trudng tu nhién, hé sinh thai & mét khu
vue, 1anh thd cu thé; (i) Tinh thuc tién - tri thirc
ban dia duogc rat nhiéu thé hé ngudi dan trong
cdng déng hinh thanh duc két qua hang nghin
ndm bang cac phép thir “dung” va “sai” trong
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cac thye hanh san xuat, ang x& véi méi truong
tw nhién; (iii) Tinh ndng déng cao - do sang tao
trong thuc tién cudc séng nén tri thirc ban dia
khéng ngirng dwoc b6 sung, hoan thién dé dap
rng vaGi su thay d6i cia méi trwong; (iv) Tinh
truyén miéng - tri thirc ban dia dwoc luu gitr
trong tri nhd, trong van hoda, tin ngudng nén
viéc luu truyén, ph6 bién cho céc thé hé trong
cdng déng chi yéu thdng qua truyén miéng.

Khi nghién ctru vé tri thirc ban dia phan lén
cdc tac gid déu chia ndi dung hé théng théng tin
tri thére ban dia thanh cadc nhdm chinh gém: (i)
Tri thirc ban dia trong s& dung, bao vé va quan ly
tai nguyén méi trwong; (ii) Tri thic ban dia trong
san xuat néng nghiép; (iii) Tri thic ban dia vé
ngheé tha céng; (iv) Tri thirc ban dia vé cham sdc
strc khde cdng dong; (v) Tri thire ban dija trong t6
chirc quan ly cdng déng [3,5].

Su phét trién cla khoa hoc hién dai d3 gitp
nhan loai gidi quyét khda thanh cdng cac van dé
doi ngheo, dich bénh, an ninh lwvong thyc va
cac van dé moi trudng. Véi thyc té€ dé, nhiéu
nghién c&ru cta cic hoc gid phuwong Tay da
khéng danh sy tdn trong ding muc ddi vai hé
théng tri thirc ban dia va dé cao tuyét ddi cac
tri thirc khoa hoc, cho rang cac tri thirc khoa
hoc va cdng nghé cé thé cung cip ciu tra |i
cho moi van dé [4]. Tuy nhién, cic qudc gia
dang phat trién khéng phai lic nao cling cé dd
ngudn luc, didu kién nham tao ra mdi trudong
thuan lgi cho *ng dung khoa hoc, céng nghé
hién dai dé giai quyét van dé kinh té - x3 héi va
moi trwong & cap qudc gia va cip dia phuong.
Trong cudc cach mang xanh & An D06 giai doan
1960-1970, cac nha lanh dao v&i quan diém
tuyét doi héa vai tro cda tri thirc phuong Tay,
d3 ha thap hodc tham chi bd qua vai tro, gia tri
cla tri thirc ban dia, khong nghién ciru day da
yé&u t6 x3 hdi va sinh thai dac thu; da tién hanh
st dung phan bdn, cac loai mdy méc lam dat,
cac loai hat gi6ng ndng suat cao. K&t qua dé lai
hau qua nghiém trong nhu can kiét tai nguyén,
suy giam chat lwgng dat va tinh trang thiéu hyt
lwong thwe do san xuat cay trong khong phai
la cdy lwong thuc [9]. Sy thi€u tén trong tri
thire ban dia khéng chi xuat hién & cac nuwdc
dang phat trién, ma con cd ca cac qudc gia phat
trién, mot trong s6 d6 1a du an chuyén déi cay
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trong & Hoa Ky nhitng ndm 1940 va 1950 vai
chu trvong xéa bd mé hinh xen canh chuyén
sang md hinh don canh. Két qua cdc md hinh
don canh mac du cho nang suit cao nhung
gdp nhiéu dich bénh va trén quy md Ién dan
dén viéc mat tradng & mot sé loai cay trong [9].
Dudi ap lue cha cudc séng, qua trinh do thij hoa
nhanh va nhirng dénh gia thi€u khich quan d3
lam tri thire ban dia dang dan bi mai mét ngay
trong cdng déng cac dan toc thiéu s6 & cac khu
vuc trén thé gidi [8].

Mét s8 chuong trinh, dy an phat trién kinh
té - xd hoi cho vung mién ndi, vung siu va vung
xa & Viét Nam d3 khéng thanh céng nhu ky
vong, bdi qua trinh xdy dung ndi dung dy an
chuwa xem xét hét tinh da dang vén hda cla cac
toc nguoi va thuong chi dua ra mot khuan mau
chung cho tat ca cic du an nén khdng phai luc
nao cling phu hgp va thanh céng [14]. Mdt s6 vi
du cu thé 1a: Chwong trinh hd tro may tudt lua,
mdy lam d4t cho ngwdi dan vung cao d3 khéng
tién hanh khao sat, danh gid cu thé diéu kién dia
hinh cu trd phén tan cta ngudi dan, dia hinh san
xuat rudng bac thang dd déc 1én, dién tich san
xuat cac hoé gia dinh nhé I&, phan tan. Do vay khi
duwoc hod trg may tudt lGa, may lam dat, nguoi
dan d3 rat kho di chuyén tir badn nay sang ban
khéc, tir nha ra ruéng, vi thé da khéng phat huy
hiéu qua muc tiéu ho tro, tham chi may dwoc hd
tro da khéng dugc st dung. Mot s6 du an dau
tu xay dung hé théng cap nudc sinh hoat cho
ngudi dan tai cdc ban vung cao, vi mot sé ly do
nao dé d3 khong ti€p thu y kién ngudi dan dia
phuong trong lia chon ngudn nuwéc, dan dén
mot s8 cong trinh hoan thanh sau thoi gian ban
giao sir dung d3 khong phat huy dwoc muc dich
ban d4u cla dy 4n do ngudn nudc cap khdng
6n dinh. Pay 1a nhirng tredng hop dién hinh va
nhirng tra gid vé kinh té - x3 hoi déi véi céc du
an phat trién kinh t& - x3 hdi khéng coi trong
tri thirc ban dia cla cdng déng noi dy an duorc
trién khai.

Lich st phat trién cho thay da sé cdng dong
dan toc thiéu s6 déu |ay tri thirc ban dia lam
cong cu, phwong tién nhan thirc moi trwong tu
nhién, xa hdi va la co s& duy nhat dé ton tai [2].
Nhitng phuong thirc san xuat ruéng bac thang,
bao vé rirng bang tin ngudng, cac bai thuéc c6
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truyén cta cdng dong dan téc thiéu sé 1a nhirng
bang chirng st thuc vé vai tro, gia tri to 16n cla
tri thirc ban dia dang duwogc cac dan toc lwu gity
va phat trién.

3. Tri thirc ban dia trong thich trng vé&i bién doi
khi hau

Coéng ddng cac dan toc thiéu sd da phan la
nguwdi nghéo, sinh ké chl yéu dwa vao tu nhién
nén ho la nhitng ddi twong dé bi tén thuong
nhat truvdc nhitng tdc ddng cla BDKH. Hon nita,
khi nhitng tac déng, rdi ro xay ra, ho cling chinh
la chd thé chinh ty gidi quyét cac tén thuong,
thiét hai. Tuy nhién, mét s6 t8 chirc, cdng dong
khoa hoc cho rang tri thirc ban dia khong du
kha ndng giai quyét nhirng thich thirc phirc tap
noi 1én tir BDKH ma x3 hdi va cdng ddng dang
phai d&i mat [11]. Ching ta dang ¢ co hdi rat
|&n dé két hop khoa hoc, cdng nghé vai tri thirc
ban dia dé d6i phd véi BDKH [8], viéc nang cao
nang lyc thich rng cho cdng déng, cho ngudi
dan bang viéc s dung tri thirc ban dia duoc
coi la giadi phap ndi sinh bén canh céc giai phap
khoa hoc va cdng nghé. Céc giai phap khoa hoc
hién dai doi hoi nhitng diéu kién vé ngudn luc,
kinh té, trinh d& nhan luc rat I&n, day 1a nhitng
diéu kién rat kho khdn d6i véi dia phuong, cong
déng. S dung tri thirc ban dija, duoc coi 1a co
s@ quan trong cho viéc phat trién cac chién lwoc
thich (rng va quan ly tai nguyén thién nhién dé
dap rng vdi su thay déi ciia mdi trudang [10]. Vi
vay, cach tiép can thich &rng v&i BDKH dya vao
tri thirc ban dia d3 dwoc nhiéu hoc gid nudc
ngoai quan tdm nghién ciru & mot s6 khia canh
nhu: Nhan thdc va thich &¢ng vdi BDKH cua
ngudi dan.

Nhan thirc va hiéu biét vé BDKH cla ngudi
dan trong tdo vung nui bang Himachal Pradesh
viing Tay Béc An Do trong qud trinh tréng, chdm
séc va thu hoach tdo d3 cdm nhan, cho rang
ndng suat tdo giam rd rét do nhitrng thay d&i cla
thoi gian bat dau va két thic cla tuyét roi, cling
nhu lwong tuyét roi trong ndm [13]. Néng dan
vung Great Ruaha Catchment Area, TanZania,
théng qua hoat déng san xuit, d3 nhan biét
duoc lwvgng mua giam va nhiét d6 tang theo cac
nam, két luan nay twong dong vai so liéu quan
trac khi twong thay vin trong vung; ngudi dan

con cdm nhan dwoc mua muwa dén sém hay dén
mudn va lvgng mwa mot nam it hay nhiéu [14].
Tri thirc ban dia trong dodn dinh thoi tiét cla
nguwdi dan Makueni & Kenya dugc thé hién qua
viéc quan sat nhirng thay déi, di cu clia déng
vat, chdng han “quan sét sy di cu va huéng di cw
clia mét loai chim va loai ong” bao hiéu su kho
han, hodc quan sét tiéng kéu cta cén trung, su
di cv va huéng di cv cta loai ong, sy bién mat
cla loai chim va su di cu cda loai chim [7].

Trong hoat déng thich (ng va giam thiéu
nhirng thiét hai do thoi tiét cuc doan va thién
tai gy ra, ngudi dan & dia phuong d3 s dung
nhiéu gidi phap thich &rng ban dia kha phong phu
chang han: S& dung cac gidng lta, giéng mach
sinh trwdng ngan ngay, chong chiu khd han va
trong xen nhiéu loai cdy trén cing mot dién tich
canh tac (trong xen cdy mach, dau tuong, khoai
tay). Cach thirc nay it tdn kém nhuwng hiéu qua
kha I6n, gidp dam bdo thu nhap trudc nhirng
thay d6i khac nhiét cta thoi tiét [14]. Nguoi
dan vung Tay Bic Bingladesh d3 ap dung nhiéu
loai cay trong thay vi st dung mét hai loai cay
tréng trén manh rudng cta minh; lya chon cac
giéng cay trong sinh trudng va thu hoach ngan
ngay dé thay déi thoi gian trong, thoi gian thu
hoach tranh tac dong cha mua 1én, Ii, va bdo
[15]. Phuong an st dung cy trdng ngan ngay,
cay trong chiu khé han cling dugc ngudi dan
Shel chau Phi dp dung dé thich (rng véi thoi tiét
khé han [6]. Giai phap thich &ng v&i BDKH cua
nguoi néng dan & Nigeria la chl dong st dung
bién phdp da dang hda cdy trong trong san xuat;
thay d6i thoi vu trong; st dung k§ thuat canh
tac tdi thiéu; thuc hanh ky thuat ndng 1am két
hop [12].

O Viét Nam, ving dan tdc thiéu s& chiém
khoang 3/4 dién tich tu nhién, c6 53 dan toc
thi€u sd trong tdng s6 54 cac dan tdc cla Viét
Nam. Mi dan toc thiéu s6 dang lvu gitt nhitng
nét van hda, truyén théng dic sic va hé théng
tri thirc ban dia phong phu. Mét s tri thirc ban
dia d3 duoc sy quan tdm nghién clru va tiép
can & nhirng khia canh khac nhau nhu: Tri thirc
ban dia trong quan ly tai nguyén rirng va ngudn
nwdc; tri thiec ban dia trong san xuit ndng
nghiép; tri thirc ban dia vé chdm séc strc khoe
céng doéng,...
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Mot diéu dwoc chap nhan rong rai la BDKH
c6 thé 1am cho Iii lyt va han hdn tram trong hon.
Tri thirc ban dia, vi thé, cé thé dugc dp dung dé
giam thiéu nhirng tac dong bat lgi d6 [3]. Mot wu
diém nita 13 tri thirc ban dia khédng mau thuan
v@i ki€n thire hién dai, ma b6 sung cho kién thirc
hién dai nham bdo dam su phat trién hiéu qua,
bén virng va phu hgp véi van hda clia ngudi dan
dia phuong [5]. Do vay, trong thoi gian gan day,
tri thirc ban dia vé (rng pho véi BDKH ciling da
nhan dugc nhidu quan tdm nghién clru, song
day la mot van dé méi nén céc nghién cliru vé
linh vire nay & Viét Nam chi & buéc dau.

D3 c6 mdt s6 thanh qua tiéu biéu trong két
hop gitta tri thiérc ban dia vdi khoa hoc, céng
nghé hién dai dé tao sinh ké bén virng cho céc
cong dong dan tdc thiéu s6, dic biét trong linh
vue khai thac, phat trién bén vitng tai nguyén
rirtng, ddm bado an ninh lwong thuc cho nguoi
dan trudce thyce trang khé han, G lut, cwc doan
thoi tiét do BDKH gay ra. Mot sd két qua cd thé
duogc ké dén, bao gom:

Nguwoi dan tdc Dao & vung cao huyén Sin
H6, Lai Chau d3 thuong mai hda bai thudc tam
truyén théng bang 1a thudc dwoc khai thac tir
rirng ty nhién, diéu nay d3 1am vuot qud kha
nang cung cap cla rirng ty nhién. Trong ba ndm
trd lai day, nho rng dung khoa hoc, ky thuat
trong nhan giéng cay bang phuong phap giam
canh, mét sé cdy thudc chinh trong bai thudc
tdm d3 duoc trong tai mot s6 hd gia dinh, qua
dé tai nguyén rirng duoc bdo vé va phat trién
bén virng. Viéc phat trién sdn pham cdy “Dua
meéo” truwdc day chi yéu la gieo trong cho cay
phat trién tu nhién trong cac nuong ngd, vi thé
cé nang suat thap, chat lwgng khéng cao va
dé that thu do thién tai. Nho dugc hd tro (g
dung khoa hoc d3 chuin hoa quy trinh ky thuat
bdo quan, lwa chon gidng, gieo trong va canh
tdc nén nang suldt va chat lugng duoc nang
cao va vi thé& thu nhap cta ngudi dan duoc cao
hon. Sy két hop tri thirc ban dia véi khoa hoc
ky thuat hién dai, ngoai viéc thich &ng hiéu qua
v@i BDKH, con tao nén nhirng san phdm hang
héa thuong mai dac trung cho dia phuwong.
Vi du, viéc &rng dung khoa hoc ky thuat phuc
trang giéng lda ban dia thanh céng nhu: Giéng
lGa chat lwong cao Khau Ky, nép Co Giang cua
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ngudi dan tdc thiéu s& & huyén Tan Uyén, Lai
Chau; giéng lta Té Rau cla ngudi dan toc thiéu
s6 huyén Phong Thé, Lai Chau. Dén nay, quy
mo dién tich cha cdc gidng lta dac san ban dia
duogc duy tri, m& rong va trd thanh san pham
d&c trung cla vung.

Nhu vay, viéc sir dung tri thirc ban dia két
hop vdi khoa hoc, cdéng nghé la giai phap hiéu
qua trong cac dy an phat trién cong dong ndi
chung va trong cdc dy an thich &ng véi BBKH
noi riéng. Uu diém cda gidi phdp nay 13 cé chi
phi thap do nguyén vat liéu, phuong tién cé san
tai dia phuong va it phu thudc bén ngoai cong
doéng. Trong khi d6, nhitng ki€n thirc hién dai
dugc du nhap tir bén ngoai thudong la méi la
V@i ngudi dan, chi phi cao, ngudn cung thudng
khéng &n dinh. Hon nita, tri thirc ban dia duogc
hinh thanh tir viéc duc két cac hoat dong thuc
tién, dua trén diéu kién ngudn lyc san cé tai dia
phuong, nén tri thirc ban dia rat quen thudc
v@i phong tuc, tdp quén cla ngwdi dan va vi thé
nguoi dan cé thé hiéu, ndm bat va thuc hanh
ki€n thirc d6 dé dang hon.

Bén canh nhirng gid tri cda tri théc ban dia
trong thich ng véi BDKH da néu trén, cling
can phai thira nhan rang tri thirc ban dia khong
thé giai quyét tat ca cidc van dé va thach thic
do BDKH gay ra. Bé&i 18, tri thirc ban dia phan
anh cac gia tri van hda va kién thirc cla ngudi
dan dia phwong trong moét khéng gian dia ly cu
thé. Diéu nay cé nghia rang viéc nhan rong tri
thirc ban dia cda mot vung nay sang vung khac
can thiét phai qua phéan tich va thlr nghiém sy
phu hop [11]. Hon nita, tri thirc ban dia la kinh
nghiém &rng phd véi nhirng cuc doan khi hau da
xay ra trong qua khtr. Trong khi d6, BDKH cé thé
lam gia tang cuc doan khi hdu va cé nhirng tac
dong khac chua tirng xay ra trong qud kh. Do
vay, néu chi sir dung tri thirc ban dia dé thich
(rng véi BDKH la chua dU, ma can thiét phai két
hop tri thirc ban dia véi khoa hoc, cong nghé
hién dai.

4. K&t luan

BDKH c6 nhitng tdc déng bat loi dén cac
nganh va céc Iinh vuc kinh té€ - x3 hdi. Nhiéu
gidi phap thich &ng véi BPKH d3 duoc ghi
nhan va danh gid cao. Cic gidi phap duwoc dua
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ra phu thudc vao pham vi va mirc d6 tac dong
cla BDKH, diéu kién va ngudn lyc cla tirng
lihh vie va tirng vung. Qua trinh ton tai, phat
trién, cac cong déng dan tdc thiu s ludn sk
dung tri thirc ban dia nhu la cong cu, phuong
tién trong san xuat, quan ly céng déng va ing
XU v&i moi trwong tw nhién. Dic biét, tri thic
ban dia luén dwoc diéu chinh, bé sung va hoan
thién khi diéu kién, hoan cdnh méi trudng thay
ddi 1am cho tri thirc ban dia c6 gid tri I&n d&i vdi
thich &ng v&i BDKH va xdy dung nang lyc phuc
hdi cho cong dong. O cap do6 dia phuong, cong

doéng dan téc mét trong nhirng giai phap dé xay
dung mot cong déng thich ng hiéu qua vdi
BDKH 13 st dung tri thirc ban dia clia cdng déng
dia phwong. Do vy, trong qua trinh xay dwng k&
hoach thich &rng v&i BBKH cho cap cong doéng,
can thiét phai chu trong dén nhitng kinh nghiém
cla cong dong; danh gid, luwa chon va st dung
nhirng tri thirc ban dia cd gid tri trong thich véi
BDKH dé lam ngudn luc ndi sinh cla cdng dong;
két hop kién thirc ban dia véi khoa hoc hién dai
dé nang cao nang luc cla cdng dong trong thich
trng hiéu qua vdi BDKH.
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Abstract: Indigenous knowledge is an important cultural component of ethnic minorities, which
is constantly being created, enriched and handed over by generations through the production and dealing
wits nature and social relationships in the community. This paper analyzes the importantrole of indigenous
knowledge and the integation of indigenous knowledge with science and technology in adaptation to
climate change at the communal level.
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PHAN DINH TIEU VUNG KHi HAU
TRONG SO DO PHAN VUNG KHi HAU VIET NAM
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@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu

Ngay nhén bai 12/5/2017; ngdy chuyén phén bién 15/5/2017; ngdy chép nhén ddng 19/6/2017

Tom tat: Nghién ctru trinh bay két qud phén dinh tiéu viing khi hdu tir bédn dd phén ving khi hdu Viét
Nam (2 mién va 7 viing khi hdu co bén), ty 1é 1:1.000.000. B6 sé liéu duwoc s dung trong nghién curu 1a s6
liéu quan trdc cap nhdt dén ndm 2010 tir 150 tram khi twong trén quy mé cé nwdc. Pau tién, tinh todn chi
tiéu phén mién va phén viing khi hdu duoc thue hién theo co sé khoa hoc dé durorc cong bé cla Nguyén Burc
Ngi¥, Nguyén Trong Hiéu (2004). Két qué tinh todn cho thdy, ranh gici mién khi hdu Viét Nam khéng khdc
so vdi két qua dd duoc cbng bé trude dé, tuy nhién, ranh gidi viing khi hdu cé sw diéu chinh gitta viing Nam
Trung B6 va Nam B6. Cu thé, hdu hét dién tich tinh Binh Thudn dwoc diéu chinh vé ving khi hdu Nam Bo. Tir
két qué phdn viing khi hdu nay dd phdn dinh thanh 46 tiéu ving khi hdu trén ldnh thé Viét Nam. Trong dd,
¢6 39 tiéu viing khi hau trén dét lién, 7 tiéu ving khi hdu déi vdi cdc viing bién va hai déo. Két qud nay cé
thé st¥ dung dé xdy duwng k& hoach, chién luoc phdt trién kinh té - xd hdi, phong trdnh thién tai cho cdc dia

phwong, ddc biét la san xudt néng nghiép.

Tir khéa: Luong mua, mién khi héu, tiéu vung khi héu, ving khi hdu.

1. M@ dau

Khi hdu 13 thanh phan co ban cbta méi
trwong tu nhién, cd vai trdo quyét dinh d6i voi
nhiéu mat hoat ddng sadn xuit va doi séng.
Théng tin khi hau 13 di¥ liéu d4u vao co ban va
quan trong phuc vu dinh huwdng chién lwoc,
chinh sach va phuong an quy hoach phat trién
hop ly cho tirng vung 13nh thé. Do vay, cac ng-
hién cru vé khi hau va tai nguyén khi hau luén
duoc quan tam.

Céc nghién ciru vé danh gia diéu kién khi
hau va tai nguyén khi hau dwgc thyc hién &
nudc ta tir nhitng ndm 1960. Nguyén Xién va
nnk (1968) da thyc hién danh giad dic diém
khi hau mién Bac Viét Nam va da xay dung
thanh cong tap ban d6 khi hau [15]. 6 Dinh
Cuong (1968) ciling da thuc hién danh gia
diéu kién khi hau cho khu vwec mién Nam [1].
Ngay sau khi dat nwdc thdng nhat, cidc hoat
déng thu thap s6 liéu va nghién ctu trén quy
mé ca nwdc duoc ddy manh [7-9, 11-14, 16-
20]. T n6 lwc nghién clru cla cac nha khoa

hoc thudc Téng cuc Khi twgng Thly van, cac
ban d6 khi hadu va so d6 phan vung khi hau
Viét Nam dad duwoc xay dwng vao nam 1987
[18]. So db phan vung khi hdu Viét Nam duwoc
xay dung trén co s& khoa hoc d3 duwogc hinh
thanh tir nhiéu nghién clru cla cac tac gia
trong nudc [7-9,20]. Sau d6, so d6 phan vung
khi hdu Viét Nam tiép tuc duwgc thira nhan va
cdng bd vao ndm 1990 [12], ndm 1994 [19]
va nam 2004 trong tai liéu “Khi hdu va tai
nguyén khi hGu Viét Nam” [6]. Thyc t€, c6 mot
s& nhan thirc khdc nhau vé xdc dinh ranh gidi
mot s6 vung khi hau, din dén mot vai khac
biét trong céc so dd phan vung khi hdu. Trong
dé, so d6 phan vung dugc cong bé nam 1987,
1990, 1994 va 2004 duwoc sir dung phé bién.
Bén canh d6, Nguyén Hiru Tai va nnk (1992),
Nguy&n Duy Chinh va nnk (2006) ciing dua ra
so d6 phan vung c6 mot s6 diém khac so vdi so
do trwdc d6. Gan day, mot sé nghién cliru vé
xay dwng cac ban d6 khi hau ciling duoc nhiéu
tac gid quan tdm [2-5].
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Nhw vay, trong hon 30 ndm qua, so d6 phan
vung khi hau da dwoc ng dung réng rai phuc
vu quy hoach sdn xuat, nghién ctu khoa hoc va
dao tao & Viét Nam. Tuy nhién, dirng trudc cac
yéu ciu ngay cang cao va da dang vé khi hau ty
nhién cling nhu khi hau (rng dung, hai van dé
dwoc dat ra la:

(1) Trong bdi canh bién d6i khi hau, cdc mién
khi hdu va cdc vung khi hau cé con phu hop
khong va phlu hop t&i midc nao?

(2) Theo yéu cau cla nhiéu té chirc cling nhw
cac chuyén gia khoa hoc nganh khi tugng, khi
hau cling nhu cac nganh lién quan, cd can phai
chi tiét héa so d6 phan vung. Cu thé 13 phan
chia cac tiéu vung khi hau trong tirng vung khi
hau hay khong?

DE gidi quyét hai van dé trén, tién hanh cap
nhat va bd sung phan vung khi hau véi hai muc
tiéu co ban sau day:

(1) Thdm dinh tinh phan héa cua viéc phan
chia cdc mién, cac vung khi hau theo cac chi
tiéu trong so d6 phan vung véi sé liéu khi hau
cap nhat dén ndm 2014.

(2) Xem xét sy phan héa khi hau & quy mé
duédivung cta cac dic trwng yéu td khi hdu chi
yéu, c6 vai trd quan trong trong co cau khi hau
Viét Nam va cé tinh &ng dung cao trong thuc
t& phuc vu cac linh vuc kinh té& - x3 hoi dé tién
hanh phan dinh tiéu vung khi hau & Viét Nam.

V@i cdc muc tiéu d6, chung téi da tién hanh
cap nhat so d6 phan vung va phan dinh cac tiéu
vung khi hau theo céc budc sau day:

Budc 1: Tinh todn céc yéu té chi tiéu phan
mién khi hdu va phan vung khi hau theo sé liéu
khi hdu duoc cap nhat dén ndm 2014. Tiép d9,
tién hanh danh gid va nhan dinh vé sy phu hop
cla cac ranh gi¢i phan mién, phan vung khi hau
d3 phan chia vdi co cau va dic diém khi hau
Viét Nam trong th&i ky 1961-2014.

Budc 2: Nghién ctru phan héa khi hdu & Viét
Nam & quy mé duwdi vung trén co s& ké thira
cac danh gia vé phan hoéa khi hau cta Nguyén
Plrc Ngit, Nguyén Trong Hiéu (2004) va ban
d6 khi hau nén ty 1& 1:1.000.000 d3 duoc xay
dung.

Budc 3: Hé théng héa cac phan hda khi hau
chut yéu & Viét Nam, lya chon chi tiéu va phan
dinh cac tiéu vung khi hu & Viét Nam.
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2. S6 liéu va phwong phap phan dinh tiéu vung
khi hau
2.1. Sé liéu nghién ctru

Trong nghién clru nay, cdc ngudn sd lidu
dugec str dung chinh bao gém:

S& lidu dia hinh: S6 liéu dia hinh duoc sl
dung 13 cac duong dang do cao (cach nhau
100 m) trén nén ban d6 ty Ié 1:1.000.000
(Hinh 1).

S6 liéu quan trac: S6 liéu quan trac nhiét do
trung binh thang, birc xa téng cdng, s6 gid nang
va lvgng mua thang cadp nhat dén nam 2010 tai
150 tram quan trac khi twong trén toan quéc
(Hinh 1) dwgc thu thap tir Trung tam Tu liéu Khi
twong Thay van, Trung tdm Khi twong Thay vén
Quéc gia.

2.2. Phwong phdp phén dinh tiéu vang khi héu

(1) Phén dinh tiéu ving khi hdu la budc tiép
theo cda phdn dinh mién va ving khi hdu

Trén co s& bo s6 liéu dwoc cip nhat dén ndm
2014, tién hanh danh gia, tham dinh va cap nhat
tinh phU hop cla so d6 phan mién va vung khi
hau cla Nguyén Dlc Ngit, Nguyén Trong Hiéu
(2004). Trong nghién ctru nay, phuong phap
ludn duoc k& thira hoan toan tir nghién clru
trudc do cla tac gid Nguyén Dirc Ngit, Nguyén
Trong Hiéu (2004). Trén co s& d6, tién hanh viéc
phan chia cac tiéu vung khi hau trong tirng ving
khi hdu cla so d6 phan vung khi hdu theo s6 liéu
cap nhat dén ndm 2010.

(2) Phén dinh cdc tiéu ving khi hdu dwa trén
quy lugt phdn hda khi hgu

Nguyén tic chinh trong phan vung khi hau
la ddm bao tinh khoa hoc, trudc hét 1a dwa trén
s6 liéu khi hau, phan tich duc két quy luat phan
hda khi hau, xac dinh cac cdp phan vi va chi tiéu
tuwong ng, phan anh quy luat phan héa khi hau
cla cap dé.

Phan hda khi hdu & cadp mién do nhén t6 vi
do dia ly quyét dinh, dwoc phan anh qua bién
doé cta nhiét dd trung binh ndm va lwong birc
xa téng cdng trung binh ndm. D&i vdi cap vung,
diéu kién hoan Iwvu quyét dinh va duoc phan
anh qua bién trinh ndm cla lwvgng mua. Déi vdi
cap tiéu vung, phan héa khi hau do cac nhan td
khi hau dia phwong chi phdi (d6 cao dia ly, dia
hinh,...). Trong do, phan hda khi hdu theo d6 cao




thé hién rd nét nhat 13 quy luat gidm nhiét do
theo d6 cao dia hinh. Bén canh d6, phan hda
khi hau do tdc déng cla dia hinh cling thé hién
rat rd nét qua sy bién dong cla lvgng mua theo
khong gian. Nhu vay, cac phan hda khi hau chinh
c6 thé dugc can nhic sir dung trong so d6 phan
vung va cu thé duogc sir dung lam chi tiéu phan
chia céc tiéu vung khi hau la:

- Nhiét do trung binh ndm hay téng nhiét
do nam;

- Lwgng mwa nam.

Trudc thuc té d6, cé thé lwa chon chi tiéu
phan chia tiéu vung khi hau theo 3 phuong an:

Phuwong an 1: Nhiét d6 trung binh/téng nhiét
do nam;

Phuong an 2: Lvgng mua nam;

Phuong an 3: K&t hop tdng nhiét d6 nam vdi
lrgng muwa nam.

Sau khi nghién clru vé 3 phuwong an nay,
chiing téi nhan thay:

Phuong én 1 c6 kha nang phan chia dugc cac
dai khi hau trén nui cao vi tach biét cac vung nui
cao vdi dong bang. Tuy nhién, theo phuong an
nay lai khéng phan chia duoc dai bé phan dién
tich vung dong bang va nui thap thanh cac tiéu
vung khi hdu & cip phu hop véi hoan canh kinh
té - x3 hoi, ddc biét 13 sdn xuat néng nghiép.

Phuwong dn 2 cé kha nang phan chia duoc cac
tiéu vung khi hau & mirc dd chi tiét phu hop vai
yéu cau chd dao cla hoat déng kinh té - x3 héi
va san xuat ndng nghiép nho ¢é suw phan hda da
dang cta lwvgng mua, nhat 13 phan hda vé tiém
nang mua lon, titm nang han han.

Phuong én 3 la phuong an tong hop wu diém
cUa ca hai yéu t6 va ca hai phan hda khi hau quan
trong. Tuy nhién, phuong an nay lai qua phtrc
tap va trén thuc té€ ranh gidi clia sy déng nhat
vé nhiét do rat khé phu hgp hoan toan véi ranh
gidi ca sy dong nhat day du vé lvong mua.

Trén co s& phan tich nay, ching téi lwa chon
phuong an 2 dé phan dinh cac tiéu vung khi
hau. K&t qua phan dinh cac tiéu vung khi hau
phu thudc vao sy phan bd cta lvgng mua.

(3) Lwa chon lwgng mua ndm lam chi tiéu
phdn dinh tiéu viing khi hdu

Chi tiéu phan chia cac tiéu vung khi hau
duoc lya chon la lwgng muwa nam. Trong dé, cac
tri s& khi hau co ban duoc lya chon [am chi tiéu

dé xay dwng ban d6 tiéu vung la: 1.600, 2.000
va 2.400 mm. Cac chi tiéu téng lvong mwa ndm
duoc lya chon nay vai y nghia nhu sau:

- Dwdi 1.600 mm: Mua it;

- T&r 1.600-2.000 mm: Mua vira;

- T&r 2.000-2.400 mm: Mua nhiéu;

- L&n hon 2.400 mm: Mua rat nhiéu.

(4) Lép bén db tiéu ving khi hdu

Ban d6 tiéu vung khi hau duoc xay dung dua
trén phuwong phap phan tich phan héa khéng
gian cla lugng muwa ndm trén nén ban do dia
hinh ty [& 1:1.000.000. Cac buwdc co ban trong
xay dyng ban d6 ti€u vung khi hau bao gém:

Budc 1: Xay dung ban d6 phan bd khéng gian
cla lugng muwa nam;

Buwdc 2: LAp ban d6 tiéu vung khi hau theo
cdc chi tiéu lya chon (ban do tac gia);

Buwdc 3: Xay dwng ban d6 tiéu vung khi hau
bang céng nghé GIS.

Céc tiéu vung khi hau dugc phan dinh la cac
khu vuce ¢é lugng mua khac nhau theo céc chi
tiéu da lya chon. Ranh gidi cac tiéu vung khi
hau chl yéu la cac duong dang tri: 1.600, 2.000,
2.400 mm. Tuy nhién, dudng ranh gidi nay cé
mot s6 diéu chinh nhat dinh tuy theo dic diém
dia hinh cu thé, bdo dam cho cac dja diém trén
cung tiéu vung khi hdu cé sy déng nhat khéng
nhitrng vé bién dé ndm cla nhiét d6, lwgng birc xa
téng cdng ndm, s6 gior nang trung binh ndm, bién
trinh ndm cla lvgng mua va ca lwvgng mua nam.
3. Két qua va thao luin

3.1. Két qud thdm dinh tinh phén héa cia mién
khi hdu va ving khi héu

3.1.1. Mién khi hdu

Trén co s& s6 lieu dwoc cap nhat dén ndm
2014 va chi tiéu phan mién cla Nguyén Dlc
Ngit, Nguyén Trong Hiéu (2004), so do6 phan
mién khi hau da dwoc cdp nhat nhu trén Hinh
2. K&t qua nay cho thay, khdng cé sy thay d6i
trong phan hda mién khi hdu so vdi két qua
trudc dé cha Nguyén Birc Ngit, Nguyén Trong
Hiéu (2004). Ranh gidi gitta hai mién khi hau
(mién Bac va mién Nam) Ia duwong di qua khu
vue déo Hai Van.

3.1.2. Ving khi hgu

Trén co s& phuwong phap phan ving khi hau
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[6] va sé liéu cap nhat dén ndm 2017, két qua
cap nhat phan vung khi hau Viét Nam duwoc
trinh bay trén Hinh 2. Két qua nay cho thay, vé
co ban phan vlung khi hau Viét Nam bao gbm 7
vling khé tuong déng véi két qua truwdce do cla
Nguyén Dirc Ngit, Nguyén Trong Hiéu (2004).
Diém khac biét rd rang nhat |a ranh gidi vung
khi hau da cé sy thay d6i & khu viee Nam Trung
BO va Nam Bd. K&t qua trén Hinh 2 cho thay, hau
hét dién tich tinh Binh Thudn duwoc diéu chinh
thudc vung khi hdu Nam B&. Diéu nay la do trén
khu vire vire ndy cé su déng nhat vé chi tiéu mua
mua va 3 thang lién ti€p muwa nhiéu nhat véi
vung Nam B6.

3.2. Phén dinh cdc tiéu viing khi hdu

Trén co s& so d6 phan mién va vung khi hau
duoc dé xuat trong Muc 3.1, cdc vung khi hau
Viét Nam duogc phan dinh thanh 39 tiéu vung
khi hau trén dat lién va 7 tiéu vung khi hau bién
va hdi ddo (Hinh 3).

3.2.1. Cdc tiéu ving khi hdu thudc ving khi hdu
Téy Bdc

Khu vue Tay Bac dugc phan dinh thanh 6 tiéu
vung khi hdu co ban, bao gébm: Tiéu vung phia
B3c cla Tay Béc (BI1); tiéu ving trung tam Tay
Bac (BI2); tiéu vung thung lting Dién Bién (BI3);
tiéu vung séng M3 (Bl4); ti€u vung Trung va Nam
Son La (BI5) va tiéu vung Déng Nam Son La (BI6).

Tiéu ving BI1: Bao gdbm hau hét dién tich tinh
Lai Chau vé&i lugng muwa nam Ié¢n hon 2.000 mm;
cao nhat tai Sin H6 (2.736 mm); thap nhét tai
Lai Chau (2.113,8 mm). Cac tram dai dién cho
tiéu vung BI1 bao gdm: Mudng Té, Sin H6, Tam
Puong, Lai Chau.

Tiéu viing BI2: Bao gdbm mot phan dién tich
cac tinh Lai Chau, Son La va Dién Bién. Pay la
tiéu vung khi hau cé lvgng mua & mirc vira, vdi
lwgng mwa nam trong khoang 1.600-2.000 mm.
Céac tram dai dién: Than Uyén, Quynh Nhai, Tuan
Gido va Pha Din. Trong d4, téng lvgng muwa nam
thap nhat 1a & Tuan Gido (1.605 mm); cao nhat
la & Than Uyén (1.969,3 mm).

Tiéu viing BI3: Tiéu vung nay bao tron thanh
phd Dién Bién, vdi lvgng mua ndm nhoé hon
1.600 mm. Tram dai dién la Dién Bién v&i lvong
mua nam 1.550 mm.

Tiéu ving Bl4: Pay 1a vung mua it thudc tinh
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Son La, véi lwgng muwa ndm nhé hon 1.600 mm.
Tram dai dién la S6ng M3 (1.171,3 mm).

Tiéu ving BI5: Bao gdm phan Ién dién tich
tinh Son La, la vung it muwa; lwgng mua nam nho
hon 1.600 mm. Cac tram dai dién la Co Noi, Yén
Chau, Bac Yén, Son La, Phu Yén. Trong d6, tram ¢
lvgng mua ndm it nhat 13 Yén Chau (1.217 mm),
cao nhat 1a Phu Yén (1.492 mm).

Tiéu vung BI6: Bao tron huyén Mdc Chau
thuéc dia phan tinh Son La, lwvgng mua ndm
khodng 1.600-2.000 mm. Lwgng mua nam cua
tiéu vung BI6 |a xap xi tiéu vung BI2. Tuy nhién,
tiéu vung nay dugc ngan cach vdi tiéu vung BI2
bai tiéu vung BI5. Tram dai dién 1a Mdc Chau vdi
lwvgng mua ndm khodng 1.642 mm.

3.2.2. Cdc tiéu ving khi hdu thudc ving khi hdu
Déng Bdc

Vung khi hdu Déng Bic dugc phan chia thanh
9 tiéu vung khi hau: Tiéu vung mua I&n Pong
Hoang Lién Son (BII1); tiéu vung Viét Bac (BII2);
tiéu vung Bac Quang va phu can (BII3); tiéu vung
Tam D3o va phu can (BIl4); tiéu vung Ngan Son,
Nguyén Binh, Trung Khanh (BII5); tiéu viing Cao
Bang, Bac Can, Lang Son, Bic Giang (BII6); tiéu
vung Tay Quang Ninh - Udng Bi (BII7); tiéu vliing
DPong Bac Quang Ninh (BII8); tiéu vung dao Co
T6 (BI19).

Tiéu ving BII1: Bao gdbm mot phan dién tich
tinh Lao Cai va tinh Yén Bai. Lwgng muwa nam
phd bién Ién hon 2.000 mm; riéng Mu Cang
Chai cé lwvgng muwa nam nho hon 2.000 mm.
Tuy nhién, do dd cao dia hinh xap xi v&i cac
dia diém khéc trong tiéu vung BIlI1, nén MU
Cang Chai van dwoc xép vao tiéu vung nay. Khu
vie ¢ lwgng mua ndm cao nhéat |3 tai Sa Pa
(2.805,8 mm).

Tiéu vung BII2: Bao gbm cdc tinh Tuyén
Quang, Thai Nguyén, Phi Tho, phan I6n tinh Lao
Cai va mdt phan dién tich cac tinh Vinh Phuc, Ha
Giang, Yén Bdi. Lwong mua & tiéu vung nay phd
bién khoang 1.600-2.000 mm; riéng Van Chan,
Viét Tri, Vinh Yén cé lwvong mwa ndm nhd hon
1.600 mm.

Tiéu viung BlI3: Bao gbm mét phan dién
tich tinh Ha Giang va tinh Yén Bai, vdi luong
mua ndm I&n hon 2.000 mm; I&n nhat tai
Bac Quang (4.800 mm); thap nhat tai Luc Yén




(2.004,7 mm). Cac tram dai dién la Ha Giang,
Bac Quang, Luc Yén.

Tiéu ving BlI4: Bao gdbm hau hét huyén Tam
Dao (tinh Vinh Phuc), véi lvgng muwa nam phd
bién 1&n hon 2.000 mm. Tram dai dién la Tam
Dao, lwvgng muwa nam dat gia tri 2.426,2 mm.

Tiéu viing BII5: Tiéu vung nay bao gdbm phan
|én dién tich tinh Cao Bang va mot phan tinh Bac
Can. Lwgng mua ndm phan l&n trong khoang
1.600-2.000 mm. Cac tram dai dién la Trung
Khanh, Nguyén Binh, Ngin Son, trong dé, thap
nhat 1a Ngin Son vdi 1.650,7 mm, cao nhat 13
Nguyén Binh v&i 1.762,1 mm.

Tiéu ving BII6: Pay 13 ti€u vung mua it bao
gdm céc tinh Lang Son, Bac Giang va mdt bd
phan dién tich cac tinh Cao Bang, Bac Can, véi
lwgng mua ndm nhd hon 1.600 mm. Cac tram
dai dién bao gdm: Cho R4, Bac Can, Bao Lac, Bac
Son, Hitu Liing, Dinh Lap, That Khé, Lang Son,
Luc Ngan, Son Ddng, Bic Giang.

Tiéu vung BII7: Tiéu vung khi hau ndy nam
trén mot phan dién tich khu vuc tinh Quang
Ninh, bao gébm phia Ty Nam khu vyc Chau Linh
va huyén Dong Triéu. Lwvgng muwa nam cua tiéu
vung nay trong khoang 1.600-2.000 mm. Tram
dai dién la Ubng Bi (1.690,7 mm).

Tiéu vung BIIS: Bao gdm hau hét dién tich
phia Déng Bac tinh Quang Ninh, véi lwong mua
phd bién 2.000-2.400 mm; riéng Méng Cai cé
lvong mua trén 2.400 mm (2.621,7 mm). Cac
tram dai dién |3 Méng Cai, Tién Yén, Clra Ong.

Tiéu vung BII9: Tiéu vung nay la khu vuc
quan dao C6 T6, v&i lwgng mua ndm tir 1.600-
2.000 mm. Tram dai dién |13 tram dao C6 T6, véi
lrgng muwa nam la 1.704,2 mm.

3.2.3. Cdc tiéu ving khi héu thudc ving khi hdu
déng béng Bdc B6

vung khi hau doéng bang Bac B duorc chia
thanh 3 tiéu vung khi hau: Tiéu vung dai bd phan
dong bang Bac Bd (BIlI1); tiéu vung Hai Duong
- Hung Yén (BI12) va tiéu ving nhém dao dong
bang Bac Bd (BIII3).

Tiéu vung BllI1: Bao gdm cdac tinh, thanh
ph6é: Ha No6i, Hai Phong, Hoa Binh, Thai Binh,
Nam Dinh, Ninh Binh, v&i lvgng muwa nam trong
khoang 1.600-2.000 mm.

Tiéu ving BIII2: Bao gdbm phan l&n dién tich

cac tinh Hai Duong va Hung Yén, vai lvgng mua
nhd hon 1.600 mm. Cac tram dai dién Ia Chi
Linh, Hai Duong, Hung Yén.

Tiéu vung BIlI3: Bao gbm cac ddo thudc
doéng bang Bic Bo, v&i lwgng mua nam dudi
1.600 mm. Cac tram dai dién la Hon DA3u
(1.507 mm) va Bach Long V7 (1.099,8 mm).

3.2.4. Cdc tiéu ving khi hdu thudc ving khi hdu
Bdc Trung B6

vung khi hdu Bac Trung Bd dugc phan chia
thanh 8 tiéu vung khi hau: Tiéu vung phia Bic
Bac Trung Bo (BIV1); tiéu vung nui cao Tay Bac
Nghé An (BIV2); tiéu vung nudi cao Mudng Long
(BIV3); tiéu vung nui cao Bac Trudng Son (BIVA4);
tiéu viing Quy Hop - Nghia Pan - Ky Son (BIV5);
tiéu vung Nam Nghé An - Quang Tri (BIV6); tiéu
vung Pong Nam Ha Tinh (BIV7) va tiéu vung
Thira Thién - Hué (BIVS).

Tiéu ving BIV1: Bao gdbm dai bd phan dién
tich tinh Thanh Hda va phan 1&n dién tich tinh
Nghé An, trong d6 cé dao Hon Ngu. Luwong
mua & tiéu vung nay chi yéu nam trong khoang
1.600-2.000 mm. Cac tram dai dién bao gém:
Bai Thuwgng, Nhu Xuan, Tinh Gia, Thanh Hda,
H6i Xuan, Quy Chau, Quynh Lwu, Con Cudng, D6
Luong va Hon Ngu.

Tiéu ving BIV2: Pay 13 ving nui cao phia Tay
Bac tinh Nghé An, vé&i lugng muwa ndm tir 2.000-
2.400 mm.

Tiéu viing BIV3: DAy la viing cao thudc huyén
Ky Son, nam & phia Tay Nam tinh Nghé An,
lvgng muwa nam 2.000-2.400 mm.

Tiéu viing BIV4: La ving ndi cao Bc Trudng
Son thudc tinh Nghé An, véi lwvgng mua nam 1én
hon 2.000-2.400 mm.

Tiéu viing BIV5: Bao gdm phan I&n dién tich
vung thap thudc huyén Quy Hop, Nghia Dan, Ky
Son phia Tay tinh Nghé An, vé&i lugng mua ndm
nho hon 1.600 mm.

Tiéu viing BIV6: Bao gdbm mot phan dién tich
tinh Nghé An, Ha Tinh va cac tinh Quang Binh,
Quang Tri (trong d6 c6 ddo Cén CO). Lwgng mua
ndm & tiéu vung nay nam trong khodng 2.000-
2.400 mm. Cac tram dai dién la Vinh, Huong
Khé, Tuyén Hdéa, Ba Ddn, Pong H&i, Déng Ha,
Khe Sanh, Con Co.

Tiéu viing BIV7: Bao gdbm phan I&n dién tich
phia Dong Nam tinh Ha Tinh, véi lvong mua
nam 1&n hon 2.400 mm, I&n nhat & Ky Anh
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(trén 2.800 mm). Cac tram dai dién la Ha Tinh
va Ky Anh.

Tiéu viing BIV8: Bao tron tinh Thira Thién -
Hué, 13 tiéu vlung ¢ lwvgng mwa nam |&n nhat
& Bac Trung Bd. Lwgng muwa ndm & tiéu ving
BIV8 phé bién |&n hon 2.400 mm, tAm mua |&n
nhat & Nam Doéng (3.795 mm). Cac tram dai
dién |a Hué, A Ludi, Nam Déng.

3.2.5. Cdc tiéu ving khi hdu thudc ving khi hdu
Nam Trung B¢

Vung khi hau Nam Trung BO dwoc chia thanh
8 tiéu vung: Tiéu vung Da Nang (NI1); tiéu viing
Quang Nam - Quang Ngii (NI2); tiéu ving Bac
Binh Dinh (NI3); tiéu vung Nam Binh Pinh - Phu
Yén (NI4); tiéu vung Khanh Hoa - Ninh Thuan
(NI5); tiéu vung cac dao gan bd thudc Nam
Trung B& (NI6); tiéu vung quan ddo Hoang Sa
(N17) va tiéu vung quan dao Trudng Sa (NI8).

Tiéu ving NI1: Tiéu vung nay bao quanh
Thanh ph6é Ba Nang, véi lvong mua ndm trong
khoang 2.000-2.400 mmm. Tram dai dién Ia
Da Nang.

Tiéu ving NI2: Bao gdbm tinh Quang Nam,
tinh Quang Ngai, véi lwgng mua ndm 1én hon
2.400 mm, tdm mua lén nhat 1a & Tra My
(3.974,2 mm). Cac tram dai dién la Tam Ky, Tra
My, Ba To, Quang Ngai.

Tiéu ving NI3: Bao gdbm dia phan Bic Binh
Dinh, v&i lvgng mua nam trong khoang 2.000-
2.400 mm. Tram dai dién la Hoai Nhon, voi
lrong muwa nam dat gid tri 2.051 mm.

Tiéu viing NI4: Bao gdbm dién tich Nam Binh
Dinh va toan bd tinh Phu Yén, vdi lwgng mua
nam khodng 1.600-2.000 mm. Cac tram dai
dién la Quy Nhon, Son Hoa, Tuy Hoa.

Tiéu ving NI5: Bao gdm céc tinh Khanh Hoa
va Ninh Thuan, vdi lwgng mua ndm nhé hon
1.600 mm. Trong dé, khu vuc cd luvgng mua
nam thap nhat I3 tai tinh Ninh Thuan, véi gid tri
nhd hon 1.200 mm. Céc tram dai dién la Nha
Trang, Cam Ranh va Phan Rang.

Tiéu ving NI6: Bao gdbm cac dao gan by
thudéc vung Nam Trung B0, v&i luvgng mua
nam trong khoang 2.000-2.400 mm. Tram dai
dién la Ly Son, v&i lvgng mua nam dat gia tri
2.327,3 mm.

Tiéu vung NI7: Bao quanh khu vyc quan
ddo Hoang Sa, vdi lwgng muwa ndm nhd hon
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1.600 mm. Tram dai dién la Hoang Sa, vdi
lwvgng mwa nam la 1.296,7 mm.

Tiéu vuing NI8: Bao quanh khu vuc cac dao
Trwong Sa I&n, Trwong Sa bé, Song T Tay va
céc dao 1an can thudc quan dao Trwdng Sa cla
Viét Nam, v&i lwgng mua nam Iédn hon 2.400
mm. Tram dai dién la Trwong Sa, vdi lvong
mua nam dat gia tri 2.470,7 mm.

3.2.6. Cdc tiéu vung khi hdu thudc ving khi hGu
Tay Nguyén

Vung Tay Nguyén dugc chia thanh 5 tiéu
vung khi hau: Tiéu ving vung nui cao va vira
Bac Tay Nguyén (NII1); tiéu vung nui thap Bic
Tay Nguyén (NII2); ti€u vung Tdy Nam Gia Lai
- Bac bak Lak (NI13); tiéu vung Dong Nam Gia
Lai - Bac Dak Lak (NI14) va tiéu vung Nam Tay
Nguyén (NII5).

Tiéu vung NII1: Bao gébm vung ndi cao va
vlra thudc Bac Tay Nguyén, véi lvgng muwa ndm
I&n hon 2.000 mm. Tram dai dién la Pleiku vdi
lwvgng mwa nam la 2.185,8 mm.

Tiéu ving NII2: Bao gdbm phan 1én dién tich
tinh Kon Tum va mét phan dién tich tinh Gia
Lai, v&i lvgng muwa ndm khoang 1.600-2.000
mm. Cac tram dai dién 1a Dak To6 va Kon Tum.

Tiéu viing NII3: Bao gdm vung nui thap phia
Tay Nam tinh Gia Lai va phia Bic tinh Dak L3k,
véi lvgng muwa ndm nhd hon 1.600 mm. Trong
dé, lwvgng muwa nam nhoé nhat dat gia tri 1.300
mm tai tram Ayun Pa (Gia Lai). Cac tram dai
dién 1a An Khé, Ayun Pa va Buén Hé.

Tiéu viing NII4: Bao gdbm phan dién tich phia
Doéng Nam tinh Gia Lai va phia Bic tinh Dak
L3k, lwvong mwa ndm trong khodng 1.600-2.000
mm. Cac tram dai dién |3 M’drac va Buon Ma
Thuot.

Tiéu ving NII5: Bao gdbm tinh LAm Dong va
hau hét tinh D3k Nong, vdi lwong muwa ndm
phd bién I&n hon 2.000 mm; riéng mot bd phan
nhd vung ndi cao cé lvgng mua thap hon 2.000
mm (Da Lat, Lién Khuong). Cac tram dai dién la
Pa Lat, Lien Khwong, Dak Nong va Bao Ldc.
3.2.7. Cdc tiéu vung khi hdu thubc ving khi hGu
Nam Bé

Vung khi hdu Nam B6 dugc chia thanh 7 tiéu
vung khi hau: Tiéu vung phia Tay Pong Nam
BO (NIII1); tiéu vung dai bd phan Pédng Nam




BO (NIII12); tiéu vung Binh Thuan - phia Déng
Doéng Nam B6 - phia Bic dong bang séng Clru
Long (NIII3); tiéu viing Pong Nam Tay Nam Bd
(NI114); tiéu vung Tay Nam Tay Nam Bo (NIII5);
tiu vung quan dao Con Dao (NIII6) va tiéu
vlung ddo Phu Quéc - Thé Chu (NII7).

Tiéu ving NIII1: Bao gdbm phan I&n dién tich
thuéc tinh Binh Phuwdc, mot phan dién tich cac
tinh Ddng Nai va Binh Thuan, véi lvgng mua
nam lén hon 2.000 mm. Tram dai dién |a Déng
Phu, v&i lwvong mwa ndm xap xi 2.500 mm.

Tiéu ving NII12: Bao gdbm phan I&n dién tich
cac tinh Déng Nam B§, vdi lugng mua nam
khoang 1.600-2.000 mm. Céc tram dai dién la
Tay Ninh, Moc Hda.

Tiéu ving NIII3: La tiéu vung it mua, kéo dai
tlr tinh Binh Thuén (trong dé c6 dao Phu Quy)
dén Ba Ria - Viing Tau, Bén Tre, Tién Giang,
Poéng Thap va An Giang, vdi lvgng mua nam
nhdé hon 1.600 mm. Cac tram dai dién la Phan
Thiét, Phd Quy, Ham Tan, Viing Tau, My Tho,
Chau Déc, Cao Lanh va Ba Tri.

Tiéu ving NIII4: Bao gdm cac tinh Can Tho,
Tra Vinh, Séc Trang va Bac Liéu, véi lvong mua
nam trong khoang 1.600-2.000 mm. Cac tram
dai dién 13 Can Tho, Cang Long, Soc Trang va
Bac Liéu.

Tiéu viing NIII5: Bao gdbm dia phan cac tinh
Kién Giang va Ca Mau, vdi lwgng mua nam Ién
hon 2.000 mm. Cac tram dai dién la Rach Gi3,
Ca Mau.

Tiéu vung NIII6: Bao quanh khu vuc dao
Con Dao. Pay |a tiéu vung cb lvgng mua tuong
doi 16n, trong khoang 2.000-2.400 mm. Tram
dai dién |a tram Coén Ddo, vdi tong lvgng mua
trung binh nhiéu ndm 13 2.036,3 mm

Tiéu ving NIII7: Bao quanh quan ddo Phu
Qudc va Thd Chu, véi lvgng mua ndm trong
khodng 2.400-3.000 mm. Cac tram dai dién la

Phu Quéc va Thé Chu.
4. Két ludn

Nghién ctru nay duoc thuc hién dya trén
co s& phwong phap luan cia Nguyén Dirc Ngit,
Nguyé&n Trong Hiéu (2004) va s8 liéu cap nhat
dén ndm 2010. Dya trén céc két qua thu duoc,
c6 thé dwa ra mot s6 két luan chinh sau:

(1) V&i s6 liéu cdp nhat dén nam 2010, so
dd phan mién khi hau Viét Nam khéng cé khac
biét so véi so d6 d3 dwoc cdng bé trude do.

(2) Két qua nghién ctru cho thay, so d6 phan
vung khi hdu Viét Nam bao gébm 2 mién va 7
vung khi hau. V& co ban, ranh gidi cia hau hét
céc vung khi hau 13 twong dong vai két qua d3
cong bb cla Nguyén Dirc Ngit, Nguyén Trong
Hiéu (2004). Diém khac rd rang nhat dé la ranh
gigi gilra vung Nam Trung BO va Nam B da
duoc diéu chinh. Cu thé trong nghién clru nay,
hau hét dién tich tinh Binh Thuin d3 duwoc diéu
chinh vé vung Nam Bé. Diéu nay 1a do, chi tiéu
mla mua va 3 thang lién tiép muwa nhiéu cua
tinh Binh Thuan la twong déng vdi viung Nam Bd.

(3) K&t qua phan dinh tiéu vung khi hau Viét
Nam duwoc thuc hién trén quy mo toan lanh
thé Viét Nam theo phan tich chon loc chi tiéu
phu hgp nhat vdi diéu kién Viét Nam la luvgng
mua ndm, véi cac dudng dang tri lwong mua
co ban: 1.600, 2.000, 2.400 mm: L3nh thé Viét
Nam c6 thé dugc phan dinh thanh 39 tiéu viing
khi hau co ban trén dat lién va 7 tiéu vung khi
hau doi vdi cac khu vue bién, dao.

Trong cung mdt vung khi hau, céc tiéu vung
khi hau cé twong déng nhat dinh vé cac dac
trung vé bién dé nam cda nhiét do, mua mua, ...
Tuy nhién, mdi tiéu vung cé nhitng nét dic
trung riéng vé lvgng mua. Két qud phan dinh
tiéu vlng nay sé gdp phan vao cung cap théng
tin phuc vu quy hoach san xuat va phat trién
kinh t& - xa hdi bén vitng & céc dia phuong.

L&i cdm o'n: Bai bdo hoan thanh nho sw tro gip tir dw dn “Xdy dung hé théng phdn tich du bdo va
cung cép cdc sGn phdm khi hdu, bé céng cu hé tro ra quyét dinh cdnh bdo mét s6 logi thién tai khi hdu
chinh phuc vu phdt trién kinh té - xd héi va phong chéng thién tai” do Vién Khoa hoc Khi twong Thiy vdn

va Bién déi khi hdu chd tri thuc hién.
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DEVELOPING THE CLIMATIC SUB-ZONES FROM
THE CLIMATE ZONES OF VIET NAM

Nguyen Trong Hieu®, Nguyen Duc Ngu'”, Nguyen Van Thang!?, Mai Van Khiem®?,
Nguyen Dang Mau®?, Truong Thi Thanh Thuy®?, Le Duy Diep®?,
Tran Thi Thao®, Pham Thi Hai Yen?
Center for Meteorology, Hydrology and Environment Science and Technology
@Viet Nam Institute of Meteorology, Hydrology and Climate change

Abstract: This article presents the result of developing the climatic sub-zones from the climate zones of

Viet Nam (7 climate zones), the geological map at 1:1000000 scale. The observed dataset updated to 2014
from 150 stations was used in this study. Firtstly, the criteria of developing two main climatic parts and 7
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climate zones of Vietnam based on the criteria of Nguyen Duc Ngu, Nguyen Trong Hieu (2004). There is no
change in border line of two main climatic parts between the new and previous result published these
authors in 2004. However, the clear change is in the new map of seven climate zones compared with the
previous map. This change is the border line between the South Central and the South in the new map,
that most of Binh Thuan province is defined in the South. Totally, the seven new climate zones were
divided into 46 climatic sub-zones, including 39 sub-zones on land and 7 sub-zones over the sea and
islands. This result can be used to develop plans, strategies on socio-economic development, natural disaster
prevention at local level.
Keywords: Rainfall, climatic parts, climatic sub-zone, climate zones.
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DANH GIA KHA NANG DY BAO MUA MUA HE CUA MO HINH WRF D01 VO
KHU VU'C NAM BO VA NAM TAY NGUYEN KHI cO BAO TREN BIEN DONG

Vii Van Thang®, Vi Thé Anh®, Tran Duy Thirc®, Trwong Ba Kién™, Nguyén Van Hiép?
W\Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu
@\Vién Vit ly Pja céu, Vién Han Idm Khoa hoc va Céng nghé Viét Nam

Ngay nhén bai 4/6/2017; ngay chuyén phdn bién 6/6/2017; ngdy chdp nhén déng 16/6/2017

Tém tat: Trong nghién ctru ndy nhdém tdc gid ddnh gid khé néng duw bdo muwa cia mé hinh WRF déi vdi
khu vire Nam Bé va Nam Téy Nguyén khi cé bdo hoat déng trén Bién Péng thdi ky 2010-2014. S6 liéu diéu
kién ban déu va diéu kién bién cho mé hinh WRF dwoc Iy tir mé hinh toan cdu GFS ctia NCEP vdi dé phén
gidi ngang 0,5x0,5 d kinh vi. S6 liéu muwa tai 17 tram quan trdc bé mét duoc st dung dé ddnh gid khé néng
dw bdo muwa. Két qud cho thdy, mé hinh WRF thurong cho két qué dw bdo cao hon quan tréc cd vé luvgng muwa
va dién muwa. Véi trudng hop mua I6n dién hinh lién quan dén con bdo Utor mé hinh mé phdng khad tét vé
dién mua trén khu vire nghién ciru. Mua dy bdo trén Iwdi cia mé hinh cé thé ndm bt duoc tuong déi tot

mét s6 cure tri dia phuong.
Tir khéa: WRE, du bdo mua, sai s6 théng ké.

1. Mé& dau

Mua Ién thuong gay ra nhirng thiét hai to
|&n vé ngudi va tai san, anh hudng truc tiép dén
kinh té - x3 hoi. Dy bdo mua I&n 1a mét bai todn
rat quan trong nhung ciling rat phirc tap. Phuong
phap duoc dp dung phé bién & cic nudc phat
trién hién nay dé dy bdo dinh lvgng mua 16n 13
str dung cac mé hinh s8 tri. Tuy nhién, d& nang
cao chat lvgng dy bdo mua ndi chung, dac biét
la muwa I&n, mét buwdc quan trong la can danh
gia ki nang dy bdo clia mé hinh cling nhuw bd
tham s6 mé hinh, déc biét 1a cdc tham s6 vat ly
phu hop véi tinh chat nhiét déng luc cda khu
vue du bao.

C6 nhidu mé hinh sé tri d3 dwoc phat trién
va ap dung & cac nudc trén thé gidi, trong dé
m& hinh WRF clia NCAR duoc st dung phé bién
nhat hién nay, cho cd muc nghién ctru va dy bdo
nghiép vu. M6t s6 nghién clru gan day cho thay
mo hinh WRF cé kha nang md phong kha tot
dinh lvgng mua [10, 11]. Zhang (2012) nghién
ciru danh gia khd ndng mé phong luong mua
cho dao Hawaii cho thdy WRF ndm bat kha tot
ca vé d6 1dn va phan bd khéng gian cla luvong
mua trén quan dao Hawaii. Miller (2015) danh
gia kha ndang mé phong muwa ctia mé hinh WRF
v@i do phan giai lwdi tinh ngang 15 km x 15 km

trén khu virc Nam MYy, két qua cho thay rang moé
hinh WRF cé khd ndng nam bat chinh xac trén
70% cdc ngay c6é mua va khong mua.

O Viét Nam, nghién ctu, danh gia ki ning
mo phdng cia md hinh WRF d&i véi muwa ndi
chung va mua I&n noi riéng da duwgc quan tam
nghién ctru theo cac céch ti€p can khac nhau, tir
Iwa chon cac so d6 tham s hoa vat ly, st dung
déng hda sd liéu, dén cap nhat sb liéu vé tinh,
ra da va s6 liéu dia phuong [1-8]. Cac két qud
nghién ctru cho thdy moé hinh WRF ¢6 kha nang
mé phdng kha t6t mot sé dot mua 16n.

Lé Van Thién va Nguyén Van Thang (2004) d3
mé phoéng lai dot mwa I&n xay ra & mién Trung
Viét Nam do anh hudng cha khéng khi lanh tlr
ngay 14-17/10/2007 bing moé hinh WRF. Két
qua cho thady mé hinh d3 ndm bat dwoc phan bé
khong gian, thoi gian dot mua, dac biét la tam
mua |&n gdm cdc tinh Quang Nam, Quang Ngai,
Binh Dinh [6]. Nghién ctru clla 6 Huy Duong
(2005) cling cho thdy mé hinh WRF ¢é k§ nang
du bdo t6t muwa 16n trén khu vue Viét Nam vaéi
xac suat dy bdo dung dat 80% vdi cdc ngudng
mua khac nhau [3]. Hoang Blrc Cwong va cong
sy (2009) da nghién clru ng dung mo hinh
WREF v&i trudng dau vao tir mé hinh toan cau
GFS clia NCEP thir nghiém dy bdao mua |&n cac
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ndm 2004-2005 cho Viét Nam. Két qua cho théy,
md hinh WRF d3 nam bat duoc twong déi tot
vé dién mua |&n, tuy nhién vé lwvgng mua 1dn
du bdo chua thuc sy trung khép vai thue té [5].

Nguyén Vin Thing va cong su (2011) d3
nghién cltu thr nghiém dy bdo mua Ién khu
vuc Bic B Viét Nam cho thay, mé hinh WRF
nam bat dwoc kha tot cac tdm mua, nhiéu khu
vie ¢ lugng mua gan vai thuc té, tuy nhién
vung mua |&n dy bdo chuwa thyc sy trung véi
thuc té€ [7]. Dang Hong Nhu va cong sy (2014)
da chi ra mdé hinh WRF cé kha nang mo phdng
phan bd khéng gian dot mua 1&n lich s thang
11/1999 tai Hué, tuy nhién mé hinh khéng dy
bdo chinh xac hoan toan vé lwgng mua tai tdm
mua |&n nhat [4].

BUi Minh Tang va cong su (2014) d3 ap dung
thanh cdng md hinh WRF, NHM va so d6 déng
héa sb liéu 3DVAR dé xay dwng 10 thr nghiém
ha quy md déng lwc vai d6 phan giadi 15 km
va 5 km. K&t qua cho thay, chat lvgng du bao
mua I&n & mién Trung va Tay Nguyén dugc cai
thién déng ké sau khi dong héa s6 liéu quan trac
truyén théng (bé mat va trén cao) va sé liéu vé
tinh, ra da. Cac thir nghiém dy bdo mua I&n voi
d6 phan giai cao 5 km dya trén md hinh WRF/
NHM vé&i dau vao tir md hinh toan ciu IFS (d6
phan giai 14 km) va th{r nghiém déng hda sé liéu
3DVAR & d6 phan giai 15 km cho chat lwong dy
bdo mua tét nhat [1].

Do su khdac biét vé diéu kién nhiét déng lwc,
co ché gdy mua lén & céc khu vye nghién clru
khac nhau, mdi so d6 tham s& héa vat ly ¢ cac
uvu nhugc diém khac nhau, chat lwong dy bdo
clia md hinh trén mdi khu vue cling khac nhau
nén can phai cé nhitng nghién clru danh gid ky
nang cla md hinh cho tirng khu vy cu thé va
cho mai loai hinh thé thoi tiét khac nhau. Bén
canh d6, kha nang dy bdo ctia mé hinh cling phu
thudc vao cdc loai hinh thoi tiét khac nhau.

Nam B va Tay Nguyén la khu vyc cé mua
mua gan lién véi thoi ky hoat dong cta gié mua
Tay Nam, day cling la thoi ky cd sy hoat déng
manh cla xody thudn nhiét d&i trén Bién Dong.
Thuc t&€ quan trac cho thay, trong mot s6 trudng
hop mua Ién xdy ra & Nam B6 va Nam Tay
Nguyén khi cé bdo xuat hién & Bién Dong trong
céc thang mua heé (6, 7, 8). Day la hinh thé thoi
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tiét dic biét khi cd sy tuong tac gilra hoan luwu
b3o va hé théng gié mua Ty Nam. Trong nghién
cru nay nhédm tac gid danh gia kha nang du bao
cla md hinh WRF d6i véi mét s6 dot mua thoi
ky 2010-2014 & Nam Bo va Nam Tay Nguyén khi
c6 b3o hoat dong trén Bién Pong dua trén sy
s0 sanh va tinh todn théng ké san pham cta mod
hinh v&i cac s6 liéu quan trac bé mat.
2. Phuwong phap va sé liéu nghién ctru
2.1. S6 liéu

S8 liéu ban d4au va s liéu diéu kién bién phu
thudc thoi gian dugc 18y tir dy bdo ciia mo hinh
toan cau GFS cung cip bdi Trung tdm Qudc Gia
Dy bao Moi truong (NCEP) vai dd phan giai
0,5°x0,5° kinh vi. K&t quad du bdo mua tir md
hinh WRF ctia 17 con b3o hoat déng trén Bién
DPong tlr ndm 2010-2014, mdi con bdo duwoc
chay 3 [an v&i téng s 51 trwdng hop nghién ctru
(Bang 1). S6 liéu str dung danh gia sai sé dy bdo
bao gdm: Mua quan trac clia 17 tram thudc khu
virc Nam Bé va Nam Tay Nguyén (Bao Loc, Bubn
Ma Thudt, Kon Tum, Dak Nong, Da Lat, Pleiku,
Lién Khwong, Dac T6, Budn HO, Ayun Pa, Mdrak,
My Tho, Phuéc Long, Son Hoa, Ca Mau, Rach
Gi4, Tay Ninh) va sé liéu vé tinh TRMM véi do
phan gidi 0,25°%0,25° kinh vi cho vlung vi do tu
0°N - 40°N.
2.2. Thiét ké thi nghiém

Trong nghién ctru nay mé hinh WRF phién
ban V3.8.1 vdi ba lwdi 16ng tuwong tac hai chiéu
v@i d6 phan giai twong ingla: 54 km, 18 kmva 6
km (Hinh 1) dwoc st dung dé tinh toan. Mién 1
gdm 110x100 diém ludivditoa dd tdm1a 13,0°N,
107,3°E, mién 2 gdm 199x175 diém lwdi, mién
3 gbm 187x199 diém ludi véi 38 muyc thing
dirng. Mién 1 dugc thiét k& dd rong dé mo hinh
c6 thé ndm bat dugc cac qud trinh hoan luu quy
md I&n anh hwdng dén Viét Nam, cdc mién con
duoc thu hep pham vi bao tron khu viec Nam B6
va Nam Tay Nguyén. Bang 2 trinh bay bd tham
s6 vat ly cia md hinh WRF dugc lwa chon dé mo
phong mua khu viee Nam B va Nam Tay Nguyén
khi cé b3o hoat dong trén Bién Pong. B6 tham
s6 vat ly duwoc lwa chon hién dang dugc chay dy
bdo hang ngay tai Vién Khoa hoc Khi twgng Thay
van va Bién ddi khi hau.




Bdng 1. Danh sdch cdc con béo va sé trudng hop nghién ciru

Thoi gian du bao (TH2)

Thoi gian du bao (TH3)

20/07/2010 - 23/07/2010

21/07/2010 - 24/07/2010

15/07/2010 - 18/07/2010

16/07/2010 - 19/07/2010

23/08/2010 - 26/08/2010

24/08/2010 - 27/08/2010

29/08/2010 - 01/09/2010

30/08/2010 - 02/09/2010

10/06/2011 - 13/06/2011

11/06/2011 - 14/06/2011

21/06/2011 - 24/06/2011

22/06/2011 - 25/06/2011

28/07/2011 - 31/07/2011

29/07/2011 - 01/08/2011

29/06/2012 - 02/07/2012

30/06/2012 - 03/07/2012

22/07/2012 - 25/07/2012

23/07/2012 - 26/07/2012

16/08/2012 - 19/08/2012

17/08/2012 - 20/08/2012

18/06/2012 - 21/06/2012

19/06/2012 - 22/06/2012

21/06/2013 - 24/06/2013

22/06/2013 - 25/06/2013

01/07/2013 - 04/07/2013

02/07/2013 - 05/07/2013

31/07/2013 - 03/08/2013

01/08/2013 - 04/08/2013

06/08/2013 - 09/08/2013

07/08/2013 - 10/08/2013

13/08/2013 - 16/08/2013

14/08/2013 - 17/08/2013

17/07/2014 - 20/07/2014

18/07/2014 - 21/07/2014

STT Tén con bdo Tho'i gian dw bao (TH1)
1 Chanthu 19/07/2010 - 22/07/2010
2 Conson 14/07/2010 - 17/07/2010
3 Mindulle 22/08/2010 - 25/08/2010
4 Lionrock 28/08/2010 - 31/08/2010
5 Sarika 09/06/2011 - 12/06/2011
6 Haima 20/06/2011 - 23/06/2011
7 Nock-ten 27/07/2011 - 30/07/2011
8 Doksuri 28/06/2012 - 01/07/2012
9 Vicente 21/07/2012 - 24/07/2012
10 Kai-tak 15/08/2012 - 18/08/2012
11 Talim 17/06/2012 - 20/06/2012
12 Bebinca 20/06/2013 - 23/06/2013
13 Rumbia 30/06/2013 - 03/07/2013
14 Jebi 30/07/2013 - 02/08/2013
15 Mangkhut 05/08/2013 - 08/08/2013
16 Utor 12/08/2013 - 15/08/2013
17 Rammasun 16/07/2014 - 19/07/2014
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Bdng 2. So d6 vt ly st¥ dung trong thi nghiém

L&p bién hanh tinh

YSU

Tham s6 hda dé&i lvu

Betts-Miller-Janjic

So db vi vat ly may Thompson
Blrc xa séng ngan Dudhia
Blrc xa séng dai RRTM

Hinh 1. Cdc mién tinh cia mé hinh

2.3. Phwong phdp ddnh gia

M6 hinh WRF duoc chay mé phéng 84 gio
trong dé 12 gi® tich phan dau khéng duoc sk
dung v&i hai ly do: (1) Loai bd sé liéu trong
khodng thoi gian can bang md hinh (spin-up
time); (2) Lugng mua mé hinh dwoc lay cung
thoi gian véi mua quan trac tir 12h ngay hém
trudc dén 12h ngay hém sau (gio GMT), twong
ng véi mua quan tric tai tram & Viét Nam

dugec tinh tlr 19h ngay hém trwdc dén 19h ngay
hém sau (GMT+7). Céc thong sé vat ly cha mé
hinh dwgc chon trén Bang 2.

Két qua dy bdo dugc danh gid véi s6 lidu
quan trac thong qua cac chi s thong ké sau:

- Sai sé trung binh:

1 N
ME =  2(F-0)
i=1

- Sai s6 tuyét déi trung binh MAE:
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1 N
MAE = §2_|F- O]
i=1
- Sai sé binh phuong trung binh (RMSE - Root

mean square Error): 1S
2
RMSE = ,/W;(E- 0.)

Trong d6, N 13 dung lwvgng miu, F la gid tri
du bdo, O, 1a gia tri quan trac.

- Bdnh gid du bdo pha:

Danh gid su phu hop gitta s6 [an hién twong
duoc du bdo va quan trac xay ra dwa vao bang
ngau nhién (Damrath, 2004) [2, 9]:

Hits (H) = dy bdo cé, khi quan trac co.

Misses (M) = du bao khong, khi quan trac cé.

False alarms (F) = du bao c6, khi quan trac
khong.

Correct negatives (CN) = dy bdo khong, khi
quan trac khéng.

+ Panh gia ty s6 gilta vung dy bdo va vung
tham sat (BS hay FBI - Bias score):

H+F
H+M

FBI < 1: Vung du bdo nhé hon vung tham sat.

FBI >1: Vung dy bdo I&n hon vung tham sat.

FBI = 1: Vung du bao trung vdi vung tham sat
(gid tri ly tuwéng).

+ Xac suat phat hién (Probability of Detection
- POD) H

| POD=jiy

POD cho biét kha nang thanh céng clla mo
hinh, co gid tri trong khoang (0, 1), POD = 1 la gia
tri ly twédng mé hinh dugc xem la hoan hao. POD
cang gan 1 thi chat lwgng mé hinh cang cao, POD
chi nhay d6i véi nhirng hién tugng khéng dy bao
dugrc chir khéng nhay déi véi phat hién sai.

+ Ty phan phat hién sai (False Alarms Ratio
- FAR) .

FAR = 1 ¢

FAR cho biét ty & mé phdng/du bdo khdng
cta mé hinh (mé hinh cho két qud cé nhung
thue té€ hién twong khéng xay ra). Gia tri FAR
bi€n d6i tir (0, 1), t6i wu FAR = 0.

+ Diém s6 thanh cdng (Critical Success Index
- CSI hay Threat Score - TS)

FBI =

_re._H
CSI=TS= i Evh

Pham vi bién thién cla CSI tir 0 dén 1. CSI =0
nghia la mo hinh khong cé ky nang, CSI = 1 mo
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hinh la hoan hao.

+ Chi s6 du bdo dung (Percentage Correct -
PC hay Eraction Correct - FC)

H+CN

M+F+H+CN

Gia tri cGa PC bién d6i trong khoang tir 0 dén
1. Néu mé hinh 1a hoan hdo, tirc két qua mé
hinh trung khép hoan toan véi quan trac thi PC
bang 1, ngwoc lai, PC s& bang 0 néu tit ca moi
trwong hop két qua cia md hinh déu nguoc vai
quan tric. PC cang lén chi s6 du bao ding mo
phong, dy bao ciia mé hinh cang cao.

PC =

3. Két qua va thao luin

3.1. Sai sé théng ké trung binh

Két qua danh gid céc chi s6 thdng ké trung
binh dy bdo mua cta 17 con bdo hoat dong trén
Bién Pong dugc trinh bay trén Bang 3 va Bang
4. K&t qua tinh todn cho thay chi s6 ME ¢ gid tri
duong & hau hét cac tram quan tric cho ca ba
han 24h, 48h, 72h chirng té dy bdo ciia mé hinh
WREF c6 xu thé& I&n hon so véi quan trac thuec té.
Trong ba han 24h, 48h va 72h sai s6 dy bdo mua
ctia mé hinh khéng cé su khéc biét nhiéu gilra cac
han dy bao cu thé, sai s6 MAE phé bién trong
khoang 7-15 mm, trong dé, sai s6 nhd nhat tai
tram Mdrak 13 5,6 mm trong han 48h, I&n nhat
tai tram Pleiku 23,6 mm trong han 48h, sai s6
quan phuong (RMSE) phé bién trong khoang 10-
20 mm trong dé sai s6 I&n nhat tai tram Pleiku
dén 40 mm, nho nhat tai Ayun Pa la 8,1 mm trong
han 72h. Sai s6 dy bdo mwa clia mé hinh khéng
6 sy khac biét nhiéu gitra cac han dy béo. Gia tri
RMSE theo cac han dy bao 24h, 48h va 72h lan
lwotla 21,2 mm, 22,9 mm va 18,8 mm twong ing.

Két quad danh gid du bao pha cho thay, véi
nguwdng mua vira (16-50 mm) va ngudng mua
to (>50 mm) chi s& FBI tdng theo cic han dy
bdo, cé nghia la d6i véi han dy bdo 72h mé
hinh cho két qua dy bédo dién mua Ién hon so
vGi thuc t€, dic biét 1a ddi v&i ngudng mua
to. D&i v&i xac suat phat hién (POD), md hinh
cé khad nang dy bdo tai ngwdng mua vira vdi
xac sudt phat hién cao hon ngudng mua to
& ca 3 han dy bdo. O ngudng mua vira POD
cé gia tri tlr 0,34 dén 0,41 trong khi & ngudng
mua to POD c6 gid tri tir 0,1 dén 0,18. Vé ty 1é
mo phéng/dy bao khéng, gia tri chi sé FAR &




ngudng mua ldn cao hon so vdi ngudng mua
vlra, nghia 1a & ngudng mua lén mé hinh dé dy
bdo khéng hon so v&i ngudng mua vira. Gia tri
FAR d6i v&i ngudng mua vira 1a 0,7-0,78, ddi
v&i ngudng mua to la 0,92-0,96.

Diém s6 thanh cdng (CSI) khéng cao, ngudng
mua vira c6 diém s6 thanh cdng cao hon ngudng

mua to. Diém sé thanh cdng véi ngudng mua
vira 13 21% & han du bdo 24h, v&i ngudng mua
to 1a 5% & han dy bao 24h va 72h. Chi sé duv bao
dung (PC) ctia mé hinh kha cao & c3 hai ngudng
mua, dac biét Ia ngudng mua to. O han du bao
72h chi s6 dy bdo dung vdi nguding mua vira 13
72%, nguwdng mua to la 96%.

Bdng 3. Sai s6 trung binh 17 con béo cho 17 tram quan trdc

TRAM HAN 24H (mm) HAN 48H (mm) HAN 72H (mm)
ME MAE RMSE ME MAE RMSE ME MAE RMSE
Bao Loc 12,0 21,7 35,7 6,6 19,6 28,2 8,2 17,7 24,8
Bubn Ma Thuot 1,7 9,0 12,2 5,7 11,6 20,6 4,7 12,3 19,1
Kon Tum 5,9 15,2 20,6 5,4 15,7 22,5 10,8 16,0 23,7
D3k Nong 7,6 172 | 233 | 148 | 210 | 302 | 11,0 16,1 20,6
ba Lat 7,6 10,9 14,8 6,8 9,7 13,6 5,0 8,5 12,6
Pleiku -6,5 23,6 38,0 4,1 23,6 40,0 11,3 13,8 20,4
Lién Khuwong 6,3 11,7 14,7 8,2 14,8 20,0 51 9,0 12,0
Dak T6 7,8 14,2 19,9 7,2 18,4 23,7 10,7 18,0 26,2
Budn H6 5,3 13,0 19,7 2,8 10,3 13,8 5,6 10,9 16,5
Ayun Pa 3,2 7,3 12,1 4,9 9,1 15,1 4,1 5,9 8,1
Mdrak 4,9 6,8 9,2 3,8 5,6 8,7 3,2 8,6 16,1
My Tho -3,9 7,8 11,2 -1,6 8,4 11,8 -0,7 7,2 10,4
Phudc Long 6,1 17,4 23,5 8,5 15,8 21,2 6,8 15,0 21,2
Son Hoa 0,3 6,8 9,6 2,2 10,8 20,3 0,9 7,6 12,8
Ca Mau 1,0 7,5 10,3 5,2 11,7 21,2 0,6 10,8 18,1
Rach Gia 12,6 18,5 25,4 10,3 18,2 26,4 9,3 13,9 20,0
Tay Ninh 4,5 10,0 14,7 4,3 10,7 16,9 3,0 8,2 13,8
Bdng 4. Diém sé ddnh gid muwa theo cdc nguwédng
Nguwdng >16 mm >50 mm SAI SO (mm)
Piém sd FBI POD | FAR | CSI PC FBI POD FAR CSl PC ME | MAE | RMSE
24h 1,38 |041| 0,7 | 0,21 | 0,68 | 1,54 | 0,12 | 0,92 | 0,05 | 0,94 4,5 12,9 | 21,2
48h 1,45 10,34 10,76 | 0,16 | 0,68 | 2,35 0,1 0,96 | 0,03 | 0,93 59 | 13,8 | 22,9
72h 1,72 10,38 (0,78 | 0,16 | 0,72 | 2,64 | 0,18 | 0,93 | 0,05 | 0,96 59 | 11,7 | 18,8

3.2. Bdnh gid khé nding mé phdng cho trwong
hop mwa Ion dién hinh cda con béo Utor hoat
déng trén Bién BDéng

B3o Utor hinh thanh tir mot 4p thap nhiét déi
& ngoai vung bién phia Déng cla Philippines cé
vi tri & vao khoang 12,3°N; 135,9°E vao ngay
8/8/2013, dén 18h ngay 9/8/2013 ap thap

nhiét d&i da manh Ién thanh bdo ¢ vi tri tam
khoang 13,5°N; 131,7°E, vao th&i diém nay, mua
dong bat dau xuat hién nhiéu & Tay Nguyén va
Nam B& nhung lugng mua phd bién khéng lon.
Sang dén ngay 10/11/2013 b3o Utor tiép tuc di
chuyén theo huwdéng Tay Tay Bac vdi cuong do
manh [én, mua I&n tap trung & khu viec Nam Tay

47

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

S6 2 - Thang 6/2017 ||




Nguyén nhung sang dén ngay 11/08 thi mua
déng lai giam & khu vie nay nhung lai ting 1én
rd rét & Nam Bo va duy tri cho dén ngay 12/8.

110°E 115°E 120°E

110°E 1158'E 120°E

Dén ngay 13/8 mua & khu vuc gidm di nhanh
chéng va b3o Utor d6 bd vao Quang Béng, Trung
Qudc ngay 14/8/2013 (Hinh 2, Hinh 3).
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20'N
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Hinh 2. Quy dao béo Utor [Ngudn: http://agora.ex.nii.ac.jp]

Tén tram

s BMTHUOT

e D AKNONG

DALAT

BUONHO
MDRAK

Lugng mura (mm)

e MY THO

Ngay 9 Ngay 10 Ngay 11

Théi gian (ngay)

w— FHUOCL ONG
CAMAU
RACHGIA
PHUOCLONG

Ngay 12 Ngay 13

Hinh 3. Dién bién mwa & Nam Bo va Nam Tdy Nguyén tir ngay 9-13/8/2013

Truong hop mua lén lién quan téi con bao
Utor ndm 2013 dugc danh gid cy thé dé thay
duwoc kha nidng md phdng dién muwa cda md
hinh WRF trén khu vuc nghién cru khi cé bao
hoat déng trén Bién Pong. Hinh 4 md ta téng
lwvong mua tich 10y 3 ngay (19h00 ngay 10/8 dén
19h00 ngay 13/8) tir s6 liéu quan trac bé mét, s6
lidu vé tinh va s& liéu moé phéng bang mé hinh
WRF cho khu vuc Tay Nguyén va Nam BO cho
thay, mé hinh d3 mé phong lvgng mua khu vy
khd gan véi lwong mua lwgng quan trac tai tram
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(Hinh 4a, 4b), tuy nhién & mot phan dién tich
khu vire Nam Tay Nguyén (LA&m Déng) mé hinh
cho két qua mé phdng cao hon so véi quan trac.
S6 liéu muwa phéan tich tir vé tinh TRMM (Hinh
4c¢) cling cho thdy mua xuét hién trén khu vuc
nghién cttu, tuy nhién luvgng khéng cao nhuw
quan trac tai tram. Diéu nay cd thé ly gidi 1a do
vé tinh chi bay qua Viét Nam 2 [an mdi ngay nén
khéng ndm bat dwoc chinh xac vé lwgng mua,
tuy nhién vé dién mua thi cling kha twong déng
véi quan trac (Hinh 4a, 4c).




104E

™

Mua Utor tai tram 10-13/08/2013[mm]

MUA TRMM-3B42 10-13/08/2013
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Hinh 4. Liong mura tich Iy [mm] 72h tir ngay 10-13/08/2013:
a) M6 hinh WRF, (b) Quan trdc, (c) Vé tinh

K&t qua du bdo mua tir md hinh va quan trac

cdc ngay 11-13/08/2013 (Hinh 5) cho thay, mé

hinh cho két qua du bao dién mua kha tét, tuy
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nhién vé lvong muwa md hinh cho két qua cao
hon so véi quan trac.
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Hinh 5. Biéu db tuong quan gitva lvong
mura tir sén phdm mé hinh va quan trdc trong
cdc ngay tir 11-13/08/2013.
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4, K&t luan

Qua phéan tich danh gié két qua du bdo mua,
mua l&n & khu viee Nam B va Nam Tay Nguyén
khi c6 b3o hoat dong trén Bién Dong thoi ky
2010-2014 cho thay, md hinh WRF c6 xu thé dy
bado cao hon so véi quan trac & ca 3 han 24h,
48h, 72h (ME ¢6 gié tri dwong & hau hét cac
tram quan trac), sai s6 quan phuong (RMSE)
phd bién trong khoang 10-20 mm, trong dé
sai s6 1&n nhat tai tram Pleiku dén 40 mm,
nho nhat tai Ayun Pa 1a 8,1 mm trong han 72h.
K&t qua dy bdo dién muwa cao hon so vdi quan
trac (FBI >1). D8i vdi trvong hgp mua I6n dién
hinh lién quan dén con b3o Utor nam 2013,
md hinh WRF mé phéng kha tét vé dién mua
trén khu virc nghién clru. Mua dy bao trén ludi

clia mé hinh cé thé ndm bat dwoc tuwong doi
t6t mét s6 cue tri dia phwong mua thé hién
tai s6 liéu tram, trong khi mua ludi quan trac
vé tinh TRMM khong ndm bat duoc cac cuc tri
dia phuwong nay. Nhu vay, cé thé sir dung md
hinh WRF du bao mua, mua 1dn khu viweec Nam
BO va Nam Tay Nguyén khi cé bdo hoat déng
trén Bién Déng, dac biét 1a ddi v&i cac dot mua
|&n khi c6 bao hoat ddng trén Bién Pong. Trén
day méi chi la két qua budc dau, dé cé thé ing
dung m6 hinh WRF dy bdo mua |én trong du
bdo nghiép vu can thyc hién dy bdo cho nhiéu
trwong hop thir nghiém hon nira, tir d6 cé thé
danh gia mirc do 6n dinh cla mé hinh va nghién
ciru phuong phap hiéu chinh théng ké két qua
du bdo cdia m6 hinh.

L&i cdm on: Bai bdo duwoc hoan thanh nho két qua nghién ciru cia Bé tai “Nghién ciru co ché nhiét
déng lwec g4y muwa Ién va kha ndng duw bdo muwa Ién mua hé khu viee Nam B6 va Nam Tdy Nguyén do
twong tdc gié mua Tdy Nam - bdo trén Bién Péng”, Mé s6: 2015.05.12.

10.
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VERIFICATION OF WRF SUMMER RAINFALL FORECASTS OVER THE SOUTH
AND CENTRAL HIGHLAND OF VIET NAM IN ASSOCIATED WITH TYPHOONS
IN THE EAST SEA

Vu Van Thang®, Vu The Anh®, Tran Duy Thuc®, Truong Ba Kien"), Nguyen Van Hiep?
@Viet Nam Institute of Meteorology, Hydrology and Climate change
@|nstitute of Geophysics, Viet Nam Academy of Science and Technology

Abstract: This study examines rainfall forecasting skills of WRF model over the South and the Southern
part of Central Highlands in associated with tropical storm activity in the East Sea in the period 2010-2014.
The initial and boundary conditions for the WRF model are from the NCEP-GFS model with a horizontal
resolution of 0.5x0.5 degrees. The observed rainfall data at 17-surface stations were used to validate the
model skills. The results show that the WRF model tends to oversimulate rainfall. In case of heavy rainfall
caused by Utor typhoon, the model (WRF model) simulates quite well rainfall distribution for the specific
research site. It is also able to capture as well some local extreme rainfall events.

Keywords: WREF, rainfall forecast, statistic errors.
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NGHIEN CU'U PANH GIA NGUON LU'C U'NG PHO VO
BIEN DOI KHi HAU CUA HE SINH THAI - XA HQI TAI 3 XA
THUQC HUYEN TIEN HAI, TINH THAI BINH

Hoang Thi Ngoc Ha va Trwo'ng Quang Hoc
Trung tdm Phdt trién Céng ddng Sinh thdi (ECODE)

Ngay nhén bai 2/5/2017; ngay chuyén phdn bién 22/5/2017; ngay chép nhdn déng 15/6/2017

Tém tat: Ngudn lurc hay tai sén hay hep hon ld ngudn vén phdt trién dwoc hiéu mét cdch khdi qudt la téng
thé vj tri dja ly, tai nguyén thién nhién, ngudén nhén luc, co s& ha téng, dudng 16i chinh sdch,... ¢ thé duoc
khai thdc nhdm phuc vu cho viéc hoach dinh cdc dwdng 16i, chinh sdch phdt trién cia mét ldnh thé nhét dinh.
Ngudn luwc la yéu té quan trong dé xdy dwng cdc gidi phdp trong cdc k€ hoach, chwong trinh va du dn phdt
trién néi chung, phong chéng thién tai va bién déi khi hdu ndi riéng. Trong thuc té hién nay cé nhiéu cdch
ddnh gid nguén lwc va thudng chi trong hon téi nguén lwe tai chinh va nguén lwc vét chdt/co sé ha tang. Bai
bdo nay trinh bay két qud budc déu cia Nhém nghién ciru lién nganh ECODE khi k€ thira, phdt trién va irng
dung phuong phdp ddnh gid Chi s6 chéng chiu thién tai, khi héu (Climate Disaster Resilience Index - CDRI,
ma trdn 5*5) dé ddnh gid ngudn luc phdt trién va khé ndng chéng chju thién tai - khi hdu (Climate - Diaster
Resilience) cta hé sinh thdi - xd héi (Social - Ecological System), phuc vu cho viéc xdy dung ké hoach hanh
ddng thich tng vdi bién déi khi hdu cép dia phurong (cp huyén) & huyén Tién Hdi, tinh Thdi Binh. Nhiéu chi
tiéu, chi s6 ddnh gid phu hop vdi cdc chi tiéu clia Churong trinh Néng thén mdi, cdng déng cé thé dp dung
duoc, va do dé phurong phdp nay nén duwoc nhdn réng ra & cdc dia phurong khdc.

Tir khéa: Ngudn lurc, chi sé chéng chiju thién tai - khi hu, bién d6i khi hdu, hé sinh thdi - x& héi, phdt trién

bén virng.

1. Dat van dé

Khi bién déi khi hau (BDKH) dang trd thanh
thach thc I&dn nhat cho phét trién bén virng
trong b6i cdnh bién déi toan cau hién nay thi
cong tac trng phod véi BDKH dugc xem la hoat
doéng wu tién clha bat ky qudc gia, 1anh thd, dia
phuong nao trén thé gidi [2,28,30]. Ngudn lyc
la yéu t6 rat quan trong dé dé xuat céc chién
lvgce, k€ hoach phat trién ndi chung, ing phé
v&i BDKH néi riéng [13].

Quan niém vé ngudn luc rat khac nhau, phu
thuéc vao tirng pham vi, hoan canh va muc tiéu
nghién clru, phat trién. Ngudn luc hay tai san
hay hep hon 1a v8n cho phat trién dwoc hiéu
mot cach khai quat 13 tdng thé vi tri dia |i (tai
nguyén vi thé), tai nguyén thién nhién, ngudn
nhan lyc, chinh sach,... & ca trong nudc va ngoai
nudc, ¢ thé duwoc khai thac nham phuc vu cho
viéc phat trién kinh t&, x3 hoi - van héa cda mét
I3nh thé nhat dinh [13]. Ngudn luc khdng phai
la bat bién ma thay ddi theo khéng gian va thoi
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gian. Con ngudi cé thé 1am thay déi ngudn luc
theo hudng co lgi cho minh [26].

Ngudn lwc duge phan chia thanh cdc nhém
khac nhau tuy theo tinh chat, pham vi va muc
dich s dung. Theo tinh chat, dwoc chia thanh
nguodn lyc vat chat va nguén lyc phi vat chat;
theo khu vuc hanh chinh qudc gia, ngudn luc
dugc chia thanh nguén lyc trong nuwdc va ngudn
lye tir nwéde ngoai. Trong thyc t&€ quan ly, ngudn
luc phat trién dugc phan chia theo ching loai:
Ngudn luc ty nhién (bao gdm ca tai nguyén thién
nhién), ngudn luc vat chat/co s& ha tang, ngudn
luc kinh té€ (bao gdbm ca tai chinh), ngudn lyc xa
hoi (bao gdbm ca con ngudi), va ngudn luc thé ché
(bao gdm ca chinh sich va t6 chirc thuc hién).
Nang luc phat trién - co sé quan trong dé dé xuat
céac giai phap phat trién, cia mét t6 chirc, mot
cong dong, mdét dia phuong thudng dua trén
viéc danh gia téng hop cac ngudn luc nay [16, 8].

Trong thyc té phat trién & nwdc ta ndi chung,
cac hé théng tu nhién, kinh té - xa héi dwoc phan
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chia thanh nhitng khu vuec, linh vuc khac nhau
thudc sy quan ly nha nwdc cha cac B, nganh va
cac dia phuong. Pé tao sy thdng nhat trong qué
trinh thuye hién ching ta phai tich hop/ldng ghép
cdc yéu t6 tdc dong (mdi trwdng, thién tai, BDKH,
phét trién bén virng,...) vao cac chién luoc, quy
hoach, k& hoach, chuong trinh phat trién, dac
biét 13 trong phat trién kinh t& - xa hoi (KT-XH).
NGi nhu vy, c6 thé hiéu la ngudn lyc cho tng
phd v&i BDKH, theo nghia chung nhat, bao gobm
tat ca cac ngudn luc cho phét trién KT-XH [5, 10].

Ngudn luc trong cac chién lvoce, k€ hoach
ng phdé véi BDKH thuong duwgce chu trong
hon vao ngudn lyc tai chinh va co s& ha tang
[12]. Nhuwng trong thuc té&, dic biét 13 & cap dia
phuong (nhuw cdp huyén, xa) thi viéc huy déng
ngudn lyc tai cong dong rat da dang, linh hoat
va I&n hon nhiéu. Hién nay cé nhiéu cach danh
gia dinh tinh va dinh lwgng cic tac dong cha
BDKH nhung chua cé nhiéu phuong phap danh
gia ngudn lyc mot cach tdng thé dé ing phé vai
BDKH, dac biét la nhitng phuong phap danh gia
dinh lvong [3, 71.

Dé danh gid khd nang chéng chiu va thich
rng ca mot hé thdng, mot khu vye trudc BDKH
thi can phai xem xét mét cach toan dién va day
dd cac loai ngudn luc véi su thay ddi theo khéng
gian va thoi gian [25, 27]. Phuong phép Chi s6
chéng chiu thién tai, khi hau - CDRI (Climate Di-
saster Resilience Index) dau tién duwoc st dung
dé danh gid kha nang chéng chiu véi thién tai
- khi hau cho mot khu vuc (hé sinh thai - xa hoi)
nhat dinh. M&t khac, vé ban chat thi khd ndng
chdng chiu lai 1a biéu hién rd nhat “strc khoe”
cla hé théng. Vi vay, CDRI mét mat biéu hién
kha ndng chéng chiu cda hé théng déi vdi céc
tac dong tlr bén ngoai, nhung déng thoi cling 13
bi€u hién cla tiém ndng phat trién.

Nghién ctru nay do Nhom nghién cru lién
nganh “Phdt trién Céng ddng Sinh thdi” - ECODE
thwe hién trong khuén khé du an “Thic dédy
vai tro tién phong cua thanh nién trong thich
rng véi BBKH viing déng bdng séng Hong” tai
3 huyén Cat Hai (Hai Phong), Giao Thady (Nam
Dinh) va Tién Hai (Thai Binh) (cda Dy 4n READY,
MCD/AMDI/CERD, 2016-2018).

Bai viét ndy nham muc tiéu: i) Phat trién va
rng dung phuong phap Chi s6 chéng chiu thién
tai, khi hau v&i ma tran 5*5 dé danh gid nguén

Iwc phat trién va khd nang ng phé véi BDKH
cla hé sinh thai - x3 hoi trong céc diéu kién cu
thé cda dia ban nghién ctru; ii) S dung két qua
trén nhv mot dau vao dé xay dung k& hoach
thich &rng v&i BDKH cho dia phuong.

Bai bédo trinh bay nhitng két qua th{r nghiém
vé rng dung phuwong phap danh gid CDRI cho
danh gid ngudn lyc cta hé sinh thai - xa hoi vai
quy md cap xa (co thé phat trién 1én cho cap
huyén) va rat ra nhirng bai hoc cho Viét Nam.
2. Dia diém, pham vi, d6i twong va phwong
phap nghién ciru

Nghién ciru dugc tién hanh trong ndm 2016-
2017 tai huyén Tién Hai (Thai Binh) & 3 xa dién
hinh, dai dién cho cdc phan vung sinh thai - xa
héi cda huyén: Tay Tién, Péng Trung va Nam
Pha. Méi khu vie nghién ctru (& day 1a x3) duogc
xem nhuw mot hé sinh thai - x3 héiV - sy t6 hop
cla 2 hé (hé sinh thai va hé x3 hoi), tap trung
vao cac yéu td ty nhién, x3 hoi, thé ché,...

Déi twong nghién ciru: Danh gid ngudn luc
rng phé véi BDKH va phat trién bén virng theo
phuong phap CDRI.

Déi trong khdo sdt: Cac loai nguén lyc va cac
chi s6 thanh phan cda nd; tinh hinh bién d6i khi
hau (biéu hién, dién bién, tac dong).

Cdch tiép cén chinh: Tiép can hé théng - lién
nganh/dwa trén hé sinh thai (Interdisciplin-
ary/ecosystem-based approach), két hop trén
- xudng/ dudi - lén/dwa vao céng dong (Top -
down + Bottom - up) va tiép can cd su tham gia
(Participatory approach),... H& théng duoc ap
dung trong nghién ctru nay la hé sinh thai - xa
hoi [17, 18].

Phuong phdp nghién ciru: Gém cac phuong
phap nghién cru xa hoi hoc (nghién ctru tai liéu
thir cap, khao sat thyc dia,...), tham van chuyén
gia va phuong phap CDRI - dénh gid chi sé chéng
chiu thién tai - khi hau. Trong dd, cac céng cu
chinh duogc st dung gdm nhém cong cu PRA?
- danh gid nhanh cé sy tham gia v&i phan tich
SWOT, khao sat lat cat, so d6 Venn, phdng van
sdu cau trdc va ban ciu tric, ma tran 5*5 [16].

CDRI (Climate Disaster Resilience Index) -

W Hé sinh thai - x3 hdi (social-ecological system) la
mot phan hé cda hé sinh thai - nhan van, nhdn manh
yéu t6 xa hoi va thé ché kém theo [5, 26].

2 PRA: Participatory Rural Appraisal.
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danh gia chi sé chéng chiju thién tai - khi hau 1a
phuong phap méi dwgc xay dwng va ap dung vao
khodng mét thap ky gan day trong cac nghién
ctu danh gid kha nang chéng chiu BDKH cla 1
khu vire, cdng ddng, vung sinh thai cdnh quan [23,
25]. Phwong phap nay ban dau dugc phat trién va
ap dung cho mét sd nghién ciru, dy an lién quan
dén tang cudong kha nang chdng chiu thién tai cla
cdng déng, chl yéu la khu vue do thi, sau dé 1a
chdng chiu thién tai, khi hau cho cac thanh phd
dé bj t8n thuwong & khu vuc chau A [23, 24]. Giai
doan tlr ndm 2008-2010, Sang kién Chdng chiu
Thién tai, Khi hau (Climate and Disaster Resilience
Initiative/CDRI) d3 duwoc cac nhédm nghién ciru
qudc té tirng budc phat trién cic bd chi s6 theo
phuong phap CDRI va (rng dung cho téng cong 47
thanh phé & khu vuc chau A - Thai Binh Duong
dé danh gid mirc d6 (rng phé hién tai véi thién tai
va BPKH (trong d6 c6 4 thanh phé cla Viét Nam:
Ha Noi, Hué, ba Ngng, H® Chi Minh) [1, 25]. Cac
nha khoa hoc d3 chi ra rang, kha ndng chéng chiu
va phuc hoi clia cic hé théng kinh t&, x3 hoi, moi
trudng sau cac tham hoa tu nhién cao hay thap
duoc thé hién & 5 yéu t6 cla hé théng: Kinh té&
(Economic), VAt chat (Physical), Xa héi (Social), Tw
nhién (Natural) va Thé ché (Istitutional) [24, 25].

Dua trén diéu kién cu thé cia dia phuwong,
khung 5*5 (CDRI) v&i céc tiéu chi va chi s6 ddnh
gid duwoc diéu chinh cho phu hop.

Danh gia gid trj clia cac tiéu chiva chisé trong
khung 5*5 @3 dwoc diéu chinh dua trén két qua
cla cac hoat déng: i) Théng tin, s6 liéu dwoc thu
thap qua bang hdi 5*5; ii) Tham van/thao luan
nhém cdng doéng; iii) Tham van cdc cap chinh
quyén; iv) Tham van chuyén gia (s& trinh bay chi
tiét trong phan két qua va thao luén).

3. Két qua va thao luin

Cdc ddc trwng cua khu vure nghién ciru

Tién Hai la huyén ven bién & phia Pong Nam
tinh Thai Binh. Day la vung dat tré, mé&i dugc
boi dap vao dau thé ky 19 khi Doanh dién st
Nguyén Coéng Tr&* dwa dan dén khai hoang Ian
bién 1ap nén cac lang x3 tai day. Ba x3 Tay Tién,
DPong Trung va Nam Phu dai dién cho 3 tiéu vung
sinh thai - xa hdi v&i nhitng ddc trung riéng vé ty
nhién, kinh t&, x3 héi cla huyén Tién Hai: 1) X3
Tay Tién dién hinh cho tiéu vuing ndi ddng thap
triing phia trong dé bién va giap séng (nudc 19);
2) Xa Nam Phu dién hinh cho tiu vuing ven bién
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phia gidp dé bién c6 rirng ngdp man (nuwdc lg va
nwdc man), va 3) X3 Déng Trung dién hinh cho
tiéu vung ndi déng cao (nudc ngot).

K&t qua danh gid tac dong cta BDKH va tinh
dé bj tén thwong cla 3 x3 ndi rieng va huyén
Tién Hai ndi chung theo cach tiép can dya trén
hé sinh thai (EbA) cho thay khu vuc ndy bi tic
déng manh mé bdi BDKH vdi céc biéu hién tiéu
biéu nhu bdo, muc nuwdc bién dang, gia tang xam
nhap man, tang ngap lut trong mua mua va han
hén, thi€u nwdc vé mua kho. Diéu nay gay anh
huwédng tiéu cwc dén céc hé sinh thai ty nhién va
doi s6ng, san xuat cta ngudi dan, dac biét |a cac
sinh k& néng nghiép [4]. Viéc xdy dung mot ké
hoach hanh déng (ng phd vé&i BBKH duoc dia
phuong xac dinh la mét nhiém vu trong tam.
Theo d6, can thiét phai danh gid cac ngudn lyc
cta dia phuong - co s& quan trong nhat dé xac
dinh cac gidi phap (rng phd cling nhu lwa chonra
cac giai phap wu tién [30].

Khung phén tich va ddnh gid ngudn lwe

Tai Viét Nam d3 cé mét vai nghién clru gan
day c6 lién quan d3 dé xuat bd chi s6 vé kha
nang thich ng véi BBDKH [9]. Nam 2014, Nhém
ECODE d3 (rng dung thi diém viéc phan tich céc
chi s6 CDRI vao nghién ctru danh gid kha nang
chéng chiu BPKH khu vuc d6 thi - quan Ngd
Quyén, Hai Phong [3,6] va sau do tiép tuc phat
trién, ng dung trong mot nghién ctru khac tai
khu vuc d6ng bang séng Hong.

Phuong phdp CDRI gdbm hai cdng cu chinh 13
bang thu thap thong tin 5*5 va ma tran 5*5. Ma
trdn 5*5 13 t6 hgp cla 5 loai ngudn luc bao ham
25 théng s6 va 125 bién s6 thanh phan (Bang 1).
Mbi ngudn lyc bao ham 5 yéu t6/tiéu chi dién
hinh va mbi tiéu chi bao gdm 5 chi s6 dwoc chon.

Ung dung phwong phdp CDRI trong ddnh
gid nguén lyc va khd néng tng phé vdi bién
déi khi hdu tai dia ban nghién ctru

Sau khi nghién cttu hién trang KT-XH, ty nhién,
tinh hinh BDKH va ra soat két qua thyc hién Chuong
trinh Néng thdon mai cha tirng dia phwong, nhom
nghién clru da dé xuat Bang thu thap théng tin 5*5
va ma tran 5*5 vdi cac ndi dung, chi sé phu hop véi
diéu kién thuc té cla dia phuong. Bang thu thap
thong tin 5*5 nham thu thap thong tin, s6 liéu th
cAp tlr cdng ddng va cac cap quan ly khac nhau (x3,
huyén) phuc vu cho viéc danh gid nguén lyc theo
ma tran 5*5 [3,6].




Bdng 1. Cdc loai nguén lwc va cdc chi sé thanh phdn cia ma trdn 5*5 [23-25]

Ngudn lwc/tiéu chi Chi s6 clia cac ngudn luc

Ha tang/Co s& vat chat | Dién, nwdc, vé sinh mai trudng va chat thai rdn, co s& ha tang va dudng, nha va

dat.

Xa hoi Dan s6, strc khde, gido duc va nhan thirc, von x3 hdi, su sdn sang tham gia cla
cdng dong

Kinh té Thu nhép, viéc lam, tai san cla cdc bén/hd gia dinh, tai chinh - tich Iiy, ngan
sach - trg cap

Thé ché Long ghép, quan ly rdi ro, thé ché, su hop tac, quan tri

Thién nhién

truong

Cudng dd hiém hoa, tn s6 hiém hoa, hé sinh thai, st dung dat, chinh sdch maéi

Bdng 2. Ma trdn 5*5 phdn tich nguén luc cda hé sinh thdi - x& héi phuc vu cho xdy dwng ké hoach
phdt trién va trng phd vdi bién déi khi hdu dia phuong [3,7,19,23-24]

Co s& ha tang X3 hoi Kinh té& M®di trwdng/Tai nguyén Thé ché

Pién Dan s6 Tai chinh Vi tri dia ly Mkc d6 day dua,
phu hop

Nudc Y té Thu nhap Tai nguyén thién nhién Léng ghép

Ha tang bao vé moi | Van hda - Gido | Viéc lam Quy hoach sir dung dat Phéi hop thuc hién

truong duc

Ha ting giao théng | V6n x3 hoi Tai san Thién tai Quan tri

Nha va dat & Sy tham gia | Tro cip Mbi trudng Gidm sét - danh giad

cla cong dong

Khung ma trén 5*5 duwoc trinh bay trén Bang 2
V@i mét s6 diéu chinh vé ngudn lwc va chisé thanh
phan cho phl hop véi diéu kién dia phuwong (xem
Bang 1 va Bang 2) va thu duoc dit liéu theo cach
ddénh gia ban dinh lvgng (5 murc tlr 1-5).

Hwdng dén ddnh gid theo ma trén 5*5

Céch ti€p can co sy tham gia dwoc rng dung
trong cd qud trinh nghién ctu danh gid vdi sy
tham gia cla cac bén lién quan tai dia phuwong.
Cac hoat dong chinh dwoc tién hanh theo 5
bud&c nhu Hinh 1:

Mbi ngudn lyc déu cé 5 tiéu chi dé xét, danh
gia. Mdi tiéu chi ¢ 5 chi s6 dai dién va tinh theo
ty 1&, mirc d6 hodc cac don vi dinh luvgng twong
rng, sau d6 quy ddi ra cac mirc diém tir 1-5
(Bang 1).

S6 diém ctia mdi ngudn luc 1a téng binh quan
cla 5 tiéu chi va tdng diém binh quan cudi cung
cla cd 5 ngudn luc duoc khai quat |a kha nang
ngudn lyc cho phat trién va kha ndng &ng phé

v&i thién tai - khi hu cda 1 hé sinh thai - x3 hoi
(mdt khu vire nghién ctru). Vi du, vdi tiéu chi vé
nudc gdbm cé céc chi s6 nhd dé danh gia: (i) Ty
|& ddm bao cung cap dd nwdc sinh hoat cho dan
cu; (i) S6 km (&ng vdi %) kénh muong do xa
quan ly duoc kién ¢d hoa; (i) Mirc d6 dap ¢ng
yéu cau san xuat va dan sinh cda hé théng thay
loi co ban (%);... Sau khi dwgc danh gia, cac gia
tri nay dwoc quy ddi ra diém s6 theo cac thang
diém tuong ¢ng (Bang 2). Gid tri cla mdi chi s6
thanh phan duoc t6 hop lai thanh gia tri cla moi
ngudn lyc. V&i mot sb tiéu chi khd dinh luong
thi két hop vai tham van chuyén gia.

Xép hang gid tri nguén lwc theo mirc dé va
thang diém tir 1-5: Rat thap, thap, trung binh,
cao, rat cao.

Nhitng két qua trén cho thay, cdc ngudn luc
co sy khac nhau trong mot xa va gitra céc xa. Vi
du, v&i x3 Tay Tién thi ngudn lyc manh nhat 1a Xa
hoi va yéu nhat 13 Mai trwdng/Tai nguyén, do x3
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Tham van can bd quan ly va chuyén gia;
Tham chi€u va danh gia t&ng thé&

BS sung va hiéu chinh bang danh gia

Hiéu chinh k&t qua danh gia (phan tich va cham
diém)

Phan tich, danh gia cac ngudén luwc theo ma tran
5%*5 (tiéu chi, chi s&, cac bi&én s& phu)

Thu thap s8 liéu th& cap

Hinh 1. So' dé cdc budce ddnh gid theo ma trdn 5*5 tai huyén Tién Hai

T

Hinh 2. Théo luén chinh quyén va cdng déng (A) trong ddnh gid theo ma trdn 5*5 (B)
tai xd Déng Trung

Bénh gid ngudn Iy x3 Nam Phii Danh gié ngudn lye xi Tay Tién
CSHT

V?M S

LR

Chinh sich Kinh t§ Chinh sich Kinh té
A B
Mo g “W - \ -

Dinh gid ngubn lyrc clia x Dong Trung

Hinh 3. Két qud ddnh gid ngudn lurc cta tirng xd (A, B, C)
va téng hop ngudn lwe cia cé 3 xa (D)
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c6 van dé 1&n vé 6 nhidm moi trudng; xép hang
kha ndng vé ngudn lyc: 3,24 diém (P) = Trung
binh thap. V&i Nam Phd thi ngudn lwc Kinh té
manh hon nhung cling yéu kém vé Moi trudng
va hiéu qua chinh sach chua cao, dat 3,62D =
Trung binh. V&i xa Ddng Trung, cac ngudn luc
twong déi dong déu, trong d6 ngudn lyc vé Co
s&@ ha tdng manh hon 2 x3 con lai va ngudn lyc
Xa héi cling dwoc danh gid cao nhéat; dat 3,7D,
xép hang Trung binh cao. Danh gid chung, téng
hop nguén lyc trung binh cha 3 xa dat 3,47D,
murc trung binh, trong dé ndi bat 1a ngudn lyc
X3 hoi cd gid tri l&n nhat do dia phuong ¢ cac
mang lwdi cdng dong tét, ngwdi dan doan két,
déng thuan, trinh do van hda, nhan thirc tuvong
doi t6t va dong déu két hop vai kién thire dia
phuong phong phu.

Day la nhitng két qua danh gia budc dau va
mang tinh ban dinh lwgng. C6 thé tiép tuc danh
gia sau hon trén quy mé nhiéu xa dé khai quat kha
nang, nguon luc cho chdng chiu, rng phd thién tai,
BDKH va phét trién KT-XH cho cap huyén.

Sau khi ap dung phuong phap CDRI vao danh
gid trén thuc té€ tai cic dia phuong ching toi
nhan thay, 5 ngudn luc chinh (c6t doc) trong
ma trén 5*5 chinh [a cac tru c6t chinh cla phat
trién bén virng: Kinh té&, X3 hoi, Co s& vat chat,
Ty nhién/Méi trudng va Chinh sach. Dong thoi,
cdc chi s (bién s6 phu) cla tirng tiéu chi (theo
5 hang ngang) sau khi dwoc phan tach cu thé,
chi tiét thi cé sy trung khép véi mot sé chi tiéu
trong B6 19 tiéu chi danh gid Néng thén mai.
Ngoai ra, viéc chia nhd, cu thé tirng chi sé phu
da 1am rd hon, dé hiéu hon tirng hang muc
nguon luc clia cong dong va bang cach d6 ¢ thé
lwong héa & mirc bén dinh luvgng cac ngudn lyc.
Theo céch d6, & cap xa, cap thén hay nang |én
danh gid & cap huyén thi ngudi dan va can bd
dia phuwong déu cé thé ty lam dwoc ma khéng
can dén chuyén gia.

Théo luén

Céc chi s6 trong ma tran 5*5 da dugc phat
trién cho phu hop véi diéu kién cua tirng dia
phuong d3 phan énh tuwong déi day du céc
nguodn luc cho phét trién, thé hién duoc cac tru
cot chinh cda phat trién bén vitng gobm: Kinh t&,

X3 héi va M6i trwong (bao gdbm ca tai nguyén
va mdi trudng) trong dé yéu t6 Thé ché ddéng
vai tro dac biét quan trong. Vi thé, chi s6 danh
gid t6ng hop khéng nhitng thé hién ngudn lyc
chung (strc khoe cta hé sinh thai - xd hoi) ma
con thé hién kha ndng chéng chiu véi cac tac
dong tir bén ngoai, trwdc hét 13 tir bién ddi khi
hau/thién tai va cac tdc ddong khac vé KT-XH (bao
gdbm c3 chinh sach).

So v@i cac danh gid vé ngudn luc trong cac
k& hoach, chwong trinh khac (K& hoach hanh
déng rng pho véi BDKH cla céc dia phuong va
cac Bo, nganh) thi cach danh gia trong ma tran
5*5 chi tiét, cu thé hon, dinh lwong hon (& mic
ban dinh lvong) va phan dnh thuc té cla tirng
dia phuong. Vi vay, day cé thé dugc xem nhu
mot ngudn thong tin dau vao quan trong dé dé
Xuat cdc giai phdp phat trién KT-XH, &rng phé vadi
BDKH va phat trién ngudn luc trong twong lai.

Cac chi tiéu duoc lwa chon trong ma tran
5*5 vé co ban phu hgp vdi céc tiéu chi xay dung
Nong thén méi dang dugc dp dung trong toan
quéc va chinh quyén, céng déng dia phuong cé
thé tw ddnh gid. Tuy nhién can nhan manh rang,
cac tiéu chi trong xay dwng Néng thén mdéi thi
chi c6 2 mirc Dat va Khong dat, con ma tran 5*5
thi xdc dinh cu thé hon gia tri cda tirng ngudn
Iwe va chi ra dwgc nguyén nhan cda né.

V&i cac ly gidi trén, phuong phap CDRI ¢6 thé
dugc ti€p tuc cai tién va phat trién dé nhan rong
ra cac dia phuong khac.

Phuong phép nay cé thé phat trién dé danh
gid ngudn lyc cho cap huyén bang cach chon
ra cac x3 dién hinh dai dién cho tirng tiéu ving
sinh thaéi - x3 héi chinh cia mét huyén (nhu ving
trong dé, ngoai dé, ndi déng, do thi va khu céng
nghiép,...), va duoc t6 hop lai d& danh gia chung
cho huyén (nhu cho 3 x3 trén).

Két qua danh gia ngudn lyc ban dinh luvong
theo ma trdn 5*5 s& gdp phan 1am ting tinh kha
thi cho céc gidi phdp trong cac ké hoach phat
trién kinh té& - x3 hdi/nganh cling nhu k& hoach
hanh déng rng pho véi BDKH. Péng thoi cling
c6 thé cai tién va don gidn héa dé xdy dung
chién lvgc sinh k& chdng chiu khi hau theo
huwdng tang trudng xanh (con dudng phat trién
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bén virng trong béi canh bién déi khi hau) [6].

Két luén

Danh gia ngudn lyc mot cach toan dién, dac
biét 1a cdc ngudn lyc cha cdng déng va cac co ché
dé huy déng téi da cac ngudn luc do 1a mét yéu
t& quan trong dé xay dung cac k& hoach, chuong
trinh, du &n phat trién theo dung chi truong
dudng 16i ciia Dang va Nha nuwdc ta hién nay.

Ma tran 5*5 - phuwong phap CDRI da duwoc

phat trién gilp danh gid mét cach twong déi day
d0 cac ngudn luc cha cdng déng, phu hop vdi
diéu kién cla tirng dia phuong, 1a co s& quan
trong dé xay dung nén cac chinh sach phat trién
KT-XH va &ng phé véi BDKH.

Huéng nghién ctru nay can dugc dady manh
va tiép tuc hoan thién dé cé thé nhan rong va
nang cap cho dinh lvgng ddnh gid ngudn luc &
céc cap cao hon (huyén, tinh/thanh phé).

10.

11.

12.

13.

14.

15.
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STUDY ON ASESSMENT OF RESOURCES FOR RESPONSE TO CLIMATE
CHANGE OF SOCIAL - ECOLOGICAL SYSTEMS IN THREE COMMUNES OF
TIEN HAI DISTRICT, THAI BINH PROVINCE

Hoang Thi Ngoc Ha and Truong Quang Hoc
Center for Eco-community Development (ECODE)

Abstract: Resources or Assets or Capitals, are generally understood to be the aggregate of geographic
location, natural resources, human resources, institutions, policies,... can be exploited to serve for making
developmental policies of a given territory. Resources are critical to build solutions in developmental plans,
programs and projects in general, and action plans for disaster prevention as well as climate change response
in particular. In reality, there are many ways of assessing resources, and often more attention to financial
resources and physical/infrastructure resources. This paper presents the initial results of the Center for
Eco-community Development, ECODE when applying and developing the Climate Disaster Resilience Index
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(CDRI, Matric 5x5) to assess the development resources and climate - diaster resilience of social - ecological
systems, which serves to develop local (district-level) action plans for adaptation to climate change in Tien
Hai district, Thai Binh province. Many indicators are in line with new rural development indicators that are
easily applied by the community, and hopefully this method will be replicated in other localities.

Keywords: Resources, climate - disaster resilience index, climate change, social - ecological systems,

sustainable development.
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ANH HUGNG CUA BIEN pOI KHi HAU
DEN XAM NHAP MAN O TINH VINH LONG

Lé Thi Phung®, Nguyén Ky Phung®?, Bui Chi Nam®, Tran Xuan Hoang¥, Lé Ngoc Tuan®
@Trwdng Pai hoc Tai nguyén va Méi trurong Thanh phé H6 Chi Minh
2Sé& Khoa hoc va Céng nghé Thanh phé H6 Chi Minh
(JPhén vién Khoa hoc Khi twong Thiy vén va Bién déi Khi hdu
@Vién Khi twgng Thiy vdn Héi vdn va Méi truong

Ngay nhén bai 21/4/2017; ngdy chuyén phdn bién 25/4/2017; ngdy chép nhén dédng 30/5/2017

Tom tat: Nghién ctru nay ddnh gid énh hudng cla bién déi khi hdu dén xdm nhdp mdn trén dia ban tinh
Vinh Long. Cdc kich bén tinh todn bao gém: Xdm nhép mdn & diéu kién hién tai, theo kich bén phdt thdi
khi nha kinh trung binh (B2), cao (A1FI) cho ndm 2020 va ndm 2030. Phwong phdp mé hinh todn két hop
phuwong phdp GIS duoc st dung trong tinh todn. Két quad tinh todn cho théy, & diéu kién hién tai (ném 2014),
d6 mdn cao nhét trén séng C6 Chién ld khodng 5%., mdn trén séng Tién cé gid tri cao hon so vdi séng Hau.
Trong tuong lai, do dnh huéng cta bién d6i khi hdu, xdm nhdp mdn & Vinh Long gia tdng. D6 mdn cao nhét
vado ndm 2030 trén séng C6 Chién c6 thé dén 8%o, Gnh hudng dén cdc xd trén dia ban huyén Viing Liém va

huyén Mang Thit.

Tir khéa: Bién déi khi hdu, xém nhép mdn, nwdc bién déng.

1. Mé& d3au

Bién ddi khi hdu (BDKH) va nuwdc bién dang
(NBD) c6 tac déng manh dén cic vung déng
bang va ven bién cla nudc ta, dic biét Ia
ving doéng bang séng Clru Long (PBSCL) [1],
trong d6, tdc dong manh mé nhat cé thé ké
dén 13 xdm nhap man. BDKH lam thay d&i ché
dd mua, ché dd dong chay cha céc song gay
ngap lut va xdm nhap man (XNM) sdu vao dat

lién. BDKH c6é thé lam thay d6i chat lvong
nuéc, anh huwdng dén hau hét cdc hoat déng
cé lién quan nhu: Tréng trot, chan nudi, nudi
trong thay san, dich vy, sinh hoat,... cla cac
khu vuc ven séng. Gan day, nhiéu nghién ctru
vé BPKH xem XNM |a mdt trong nhirng tac
déng chinh can quan tdm danh gid [11,14-
16], dac biét la cdc vung clra sdng va ven bién
[3-8,10,13,15].

BAN bO RANH G101 HANH CHINH TINH VINH LONG
TV LI 1 1 000

Hinh 1. Pham vi nghién ctru
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Vinh Long la mét trong nhitng tinh nong
nghiép 1&n cda vung DBSCL, chuyén vé tréng
lGa, cdy dn qua va thiy sdn nwdc ngot. Tinh
dén n3m 2015, dién tich dat sdn xuit ndng
nghiép cda Vinh Long la 120.671,4 ha, chiém
dén 79,09% téng dién tich dat ty nhién [2].
Trong khi d6, XNM la vadn dé dang quan tdm
tai dia phuong khi dién bién d6 min cuc dai
theo khéng gian trén cic con séng chinh cla
Vinh Long tdng dan qua cdc nam (2007-2016)
va ngay cang |an sdu vao ndi dia gay tac dong
nghiém trong dén san xudt néng nghiép. Viéc
danh gid anh hwdng cla BPKH dén XNM &
Vinh Long cé y nghia quan trong nham cung
cép co sé& khoa hoc cho hoach dinh chinh sach
va cac bién phap thich &ng phlu hgp trong tirng
diéu kién cu thé, gép phan gidm thiéu rdi ro,
dam bao phat trién bén virng cla dia phwong.
2. S6 liéu va phuwong phap

2.1. 56 liéu

S6 liéu khi twong thay van (KTTV) va XNM
trén dia ban tinh Vinh Long d3 dwgc thu thap
tai cac co quan hitu quan tai dia phuong va Dai
Khi twong Thay van khu vuc Nam Bd. Céc sé

liu bao goém: Nhiét d6 (1991-2015) tai tram

24

Vinh Long; lvgng mua (1978-2015) tai tram
M§ Thuan, Vinh Long, Tam Binh, Tra On; muc
nuwdc (1978-2015) tai tram Cho Lach, My Thuan
va Can Tho.
2.2. Phwong phdp

Phan mém SIMCLIM (Vién Quéc té& vé BDKH
Toan cau, thudc Dai hoc Waikato - Newzealand)
duoc rng dung dé xay dung kich ban bién déi
vé nhiét do, lvong muwa va muc nuwdc tai tinh
Vinh Long theo khong gian va thoi gian trén co
s& s6 liéu KTTV tai dia phuwong cap nhat dén
nam 2015 va cdc kich ban phat thai khi nha
kinh c@ia IPCC (Assessment Report-AR4), bao
gébm kich ban phat thai thap (B1), phat thai
trung binh (B2) va phat thai cao (A1FI).

Phuong phdp chi tiét hoa théng ké két qua
cla cdc mé hinh khi hdu toan cau (GCMs) duoc
ap dung, két hop vdi cdc phan mém Sufer,
Arcgis dé xay dung ban d6 phan bd nhiét do,
lwvong mua cling nhu dién bién XNM tai tinh
Vinh Long. Cac mdé hinh CNRM-CM3, GISS-ER
va CCCMA_CGCM duoc lya chon dé€ md phdng
kich ban bién ddi lwong mua, nhiét dé va muc
nudc dang bdi su tuwong quan cao gitra s6 liéu
thuce té va két qua mé hinh [12].

meve zeve
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M hinh mua rao - dong chay (NAM) dugc dp
dung dé tinh todn dong chay do mua hién trang
va theo cdc kich ban BDKH trén dia ban tinh Vinh
Long va céc lvu vue 1an can lam dau vao trong
tinh todn thay lyc. S6 liéu dau vao clia mé hinh
bao gdm: (i) S6 liéu muwa ndm 2014 va nam 1986-
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1990 cuia cac tram khi twgng Pakse, Phnom Penh,
Chiang Rai, Pleiku, Chau Ddc; (ii) SO liéu béc hoi
nam 2014, ndm 2010 va ndm 1986-1990 cla cac
tram Chau D&c, Pakse va Pleiku, (iii) S6 liéu luwu
lwgng trung binh thang tai TAn Chau va Chau Déc
nam 1986-1990 va nam 2010.




Mé hinh MIKE 11 dwoc dp dung dé tinh todn
thay lwc trong manh ludi séng cia DBSCL, bao
gdm 12.681 diém tinh toan lvu lwong, muc
nuwdc; 1.116 nhanh séng I&n nhé; 4 dap tran;
54 clra cong; 155 codng trinh diéu tiét thay loi
(Hinh 2). K&t qua tinh todn duoc trich xuat cho
khu vie thudc Vinh Long dé lam dau vao cho
mo hinh tinh todn XNM.

Diéu kién bién: (i) S6 liéu muc nudc tai
cac bién An Thuan, B&n Lic, B&n Trai, Bién
Hoa, Binh Pai, Ca Mau, Can Tho, Cao Lanh,
Chau Péc, Cho Lach, Pai Ngai, Ganh Hao, Long
Xuyén, Moc Héa, My Tho, My Thuan, Nam Can,
Rach Gia, Sdng Péc, TAn Chau, Tra Vinh; (ii) S6
liéu luu lwgng nam 2014 tai Tan Chau va Chau
Ddc dwoc st dung cho bién trén; (iii) Bién duwdi
1a muc nwdc bién, duwoc trich xuat tr moé hinh
toan cau MIKE 21 Toolbox, tai cac tram An

Thuan, B&n Trai, Binh Dai, Ganh Hao, Nam Cin,
Rach Gia, S6ng Ddc, Tran D&, Vam Kénh, Viing
Tau, Xéo Rd va sau d6 duogc hiéu chinh so véi
tram thdy van Ganh Hao.

3. Két qua

3.1. Kich ban BDKH cho tinh Vinh Long

Kich ban lwgng mua duwgc trinh bay trong
Bang 1. K&t qua cho thay, lvgng mua trung binh
nhiéu ndm tai Vinh Long cé xu huéng tdng dan
qua cac ndm va cac kich badn. P&n ndm 2020,
lwgng muwa ndm & Vinh Long tang so vdi thoi
ky nén (1980-1999) la 1,19% va 1,41% tuong
rng theo kich ban B1 va A1Fl. P&n ndm 2030,
cac murc tang tuong ng la 1,44% va 2,35%.
Dé&n nam 2050, lwgng mua trung binh ndm ¢
thé tang 4,33% theo kich ban A1FI; Lwgng mua
c6 xu thé tang vao mua mua (+7,14%, A1FI) va
giam vao mua kho (-9,54%, A1FI) (Bang 2).

Bdng 1. Kich bén bién déi lvgng muwa & Vinh Long so vdi thoi ki nén (1980-1999)

2020 2030 2050
Kich ban Lwong mwa | %thayddi | Lwongmuwa | %thayddi | Lwgng mwa | % thay d6i
(mm) (mm) (mm)
Bl 1.491,26 1,19 1.497,11 1,44 1.508,81 2,49
B2 1.491,80 1,33 1.501,90 2,02 1.516,79 3,03
A1FI 1.492,86 1,41 1.506,68 2,35 1.535,93 4,33
Bdng 2. Thay déi (%) cua lwgng muwa theo mua so vdi thdi ki nén (1980-1999)
Thang 2020 2030 2050
Bl B2 A1FI Bl B2 A1FI Bl B2 A1FI
5-10 2,14 2,20 2,32 2,80 3,33 3,87 4,11 5,00 7,14
114 -2,86 -2,94 -3,10 -3,74 -4,45 -5,17 -5,49 -6,68 -9,54
Bdng 3. Kich bén thay déi nhiét dé (°C) tai tinh Vinh Long
Kich ban 2020 2030 2050
Nhiét do Thay d&i Nhiét do Thay dai Nhiét do Thay d&i
Bl 27,63 0,39 27,76 0,47 28,02 0,81
B2 27,64 0,44 27,87 0,66 28,20 0,99
A1FI 27,67 0,46 27,98 0,77 28,62 1,42

Bang 3 trinh bay cdc kich ban thay déi
nhiét do tai tinh Vinh Long d&n ndm 2050.
Giai doan 2020-2030, mirc tang nhiét do kha
déng déu gilra cac kich ban BBKH (0,3-0,46°C

nam 2020 va 0,47-0,77°C nam 2030). Tuy
nhién, d&n ndm 2050, nhiét d6 theo kich ban
A1FI tang nhanh chdéng (1,42°C so vdi thoi ky
nén).
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Mtrc d6 thay d6i nhiét dd cla céc thang trong
nam so vdi thoi ky nén dugc thé hién & Bang 4.
Tuong tu xu thé nhiét d6 trung binh ndm, nhiét dé
cac thang trong nam gia tang theo thoi gian va cac

kich ban KNK: Cao nhat tir thang 12-2, thap nhat tir
thang 6-8.D&n ndm 2050, nhiét d6 cac thang tang
khoang 0,50-0,98°C, 0,61-1,19°C va 0,87-1,70°C
tuong (ng véi kich ban B1, B2 va ALFI.

Bdng 4. Thay déi nhiét dé (°C) so vdi thdi ky nén (1980-1999) tai tinh Vinh Long

Thang 2020 2030 2050

B1 B2 A1FI B1 B2 Al1FI B1 B2 A1FI
12-02 0,51 0,52 0,55 0,67 0,79 0,92 0,98 1,19 1,70
03-05 0,49 0,51 0,54 0,65 0,77 0,89 0,95 1,15 1,65
06-08 0,26 0,27 0,28 0,34 0,41 0,47 0,50 0,61 0,87
09-11 0,41 0,42 0,44 0,53 0,63 0,74 0,78 0,95 1,36

Muc nwdc bién dang tai khu vuc clra sdng
tang theo thoi gian cling nhu theo cac kich ban
BDKH (B1, B2 va A1FI). Ndm 2020, két qua giira
céc kich ban kha tuwong déng (tang 9 cm so vdi

thi ky nén). Cang vé sau, muc nudc bién & kich
ban A1FI cang tdng nhanh. D&n ndm 2050, muc
nuwdc bién dang 25, 26 va 29 cm twong &ng vdi
kich ban B1, B2 va A1FI (Bang 5).

Bdng 5. Murc nwdce bién déng (cm) tir SIMCLIM

Kich ban 2020 2030 2050
Bl 9 13 25
B2 9 14 26
A1FI 9 14 29

3.2. Anh huéng cta bién déi khi héu dén xém
nhdp mdn

3.2.1. Hiéu chinh va kiém dinh mé hinh Mike
NAM
Cac théng s6 hiéu chinh mé hinh NAM cho
khu vye ha lvu sdbng Mé Kéng bao gobm Umax,
Lmax, CQOF, CKIF, CK1,2, TOF va TIF nham tim ra
bé tham s6 phuc vu t6t nhat viec mé phdng qua
trinh dong chay cla luu vuec nghién clu, so do
phan chia cac tiéu lvu viee duoc trinh bay nhu
trong Hinh 3.
Mé hinh duwoc hiéu chinh tir ndm 1986-
1990 va kiém dinh I3 tr thang 01-12/2010 tai

tram Tan Chau va Chau Déc, d6 thi kiém dinh
lwvu lwong theo thang gilta két qua tinh toan va
thuyc do tai tram Tan Chau va Chau Péc duoc
trinh bay nhu Hinh 4. Két qua tinh todn cho thay
dong chdy mua hién trang tang dan theo mua
mua (cao nhat vao thing 10, sau d6 gidm dan).
Trong giai doan 2020-2030, sy thay déi lvgng
mua theo cac kich ban BDKH dan dén su thay
ddi dong chay: Ting nhe trong mua khé, gia
tdng dong chdy & ddu mua mua, suy giam & cac
thang 6-8, sau d6 tiép tuc gia tdng dén hét mua
mua. B thong s6 md hinh NAM dung dé mé
phong duogc trinh bay nhu Bang 6.

Bdng 6. Cdc théng s6 mé hinh NAM

TLV | Diéntich | Umax | Lmax | CQOF | CKIF | CK1,2 | TOF TIF TG CKBF
(km?)

1 23,420 18,6 146 0,157 | 325,8 47,7 0,312 | 0,557 0,12 2.685
2 16,080 19,4 162 0,127 | 302,4 54,3 0,281 | 0,623 0,25 2.490
3 1,241 18,7 138 0,139 280,5 46,7 0,347 0,549 0,18 1.865
4 2,432 21,4 125 0,235 278,4 56,2 0,295 0,482 0,16 1.573
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Hinh 3. So' dé phdn chia cdc tiéu lvu vuc

Do thi kiém dinh giia luru lwong tinh todn v thue do
tai Tram Tan Chau
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Hinh 4. D6 thij kiém dinh lwu lvong theo thdng giira két qud tinh todn
va thuee do tai tram Tan Chéu (trdi) va Chéu Déc (phdi)

3.2.2. Hiéu chinh va kiém dinh mé hinh thay luc
(MIKE 11)

Qua trinh thiét 1ap va hiéu chinh mé hinh
dua ra bd thong s6 thuy luc tdi wu nhu sau: Hé
s6 nham Manning tir 30-45 m*3/s; diéu kién ban
dau cda myc nwdc 1a 0,5 m; didu kién lvu lwong
1a 10 m3/s. Muc nudc tinh todn cé pha bién dai
gan vdi thyc té. Theo d6, so liéu tinh todn muc
nudc cé dd chinh xac khé cao (theo két qua so
sanh tlr ngay 7-13/4/2009): NSE = 0,82, R>= 0,887
tai My Thuan; NSE = 0,84, R2= 0,928 tai My
Hdéa; NSE = 0,82, R? = 0,88 tai Nam Can - Ca
Mau; NSE = 0,92, R? = 0,96 tai tram Bén Lurc.

Két qua kiém dinh thay lyc tai tram My
Thuan, Pai Ngdi, Can Tho cho két qua kha tét,
twong rng: R? = 0,94, NSE = 0,91; R = 0,95, NSE
=0,91; R? = 0,96, NSE = 0,93. Tram Phudc Long
nam trong khu vuc cé hé théng thay loi day déc

bao gdm cac hé théng kénh dao va cac cong trinh
thay, vi vay, viéc kiém dinh gdp kha nhiéu kho
khan. K&t qua kiém dinh muc nwéc tram Phudc
Long c6 thé chdp nhan duoc véi R? = 0,74 va
NSE = 0,81 (Hinh 5).
3.2.3. Kiém dinh mén

Trén co s& két qud tinh todn thay luc, nghién
ctru tién hanh mé phong hién trang cac séng
chinh tai tinh Vinh Long. K&t qua mdé phong
dugc so sanh vdi sé liéu man thyce do tai tram
thdy van Ganh Hao va Phudc Long tir ngay 19-
21/3/2014. Hé s khuéch tan duoc hiéu chinh
14 50. Kiém dinh m6 hinh XNM cho két qua kha
hop Iy v&i tinh hinh XNM tai tinh Vinh Long, hé
s6 tuong quan lan lugt dat 0,99 va 0,92, do dd,
c6 thé dung cac két qua nay phuc vu tinh todn
XNM dudi tdc dong clia BDKH (Hinh 6).
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Hinh 5. Két qud kiém dinh muc nuwdc thdng 3/2014: (a) Tram My Thuén; (b) Tram Dai Ngéi;
(c) Tram Cén Tho; (d) Tram Phuwéc Long
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Hinh 6. Két qud kiém dinh mdn thdng 3/2014: (a) Tram Ganh Hdo; (b) Tram Phudc Long

3.2.4. Nguy co xdm nhdp mdn cdc séng chinh
tinh Vinh Long trong béi cdnh bién déi khi hGu

Két qua mo6 phdng hién trang cho thdy do
man cao nhat tinh Vinh Long khodng 5% (trén
s6ng C6 Chién). Xu hwdng dd man trén sdng Tién
cao hon sdéng Hau. Ranh mdn 1%. phd kin gan
nhu toan bd huyén Viing Liém va mét phan nhé
huyén Mang Thit. Ranh m&n 0,5%o trén séng C6
Chién lén t&i xa My Phudc (huyén Mang Thit).
Ranh man 0,5%o trén séng Hau ghi nhan tai ranh
gidi Vinh Long - Tra Vinh (Hinh 7).

Hinh 6 thé hién dién bién XNM tinh Vinh
Long theo kich ban B2. Nhin chung, XNM tinh
Vinh Long cd xu hudng gia tang theo thaoi gian
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va cac kich ban BDKH.

Nam 2020, theo kich ban B2, trén séng Hau,
ranh mdn 0,5%o an siu vao khoang 2 km so vdi
hién trang, bat dau anh huéng cu lao Luc ST
Thanh. Trén séng C6 Chién, trong khi ranh mén
0,5%o khéng cé nhiéu bién d6i, cac ranh man
con lai xam nhap thém khoang 1 km so vdi hién
trang; ranh man 2%o cé kha nang vuot qua cl
lao x3 Qudi Thién. K&t qud mé phong ddi vdi
kich ban B2 khéng khac biét dang ké so vai B1.
Déng chu y, ranh man 1%o Ién t&i ranh gidi Vinh
Long - Tra Vinh (trén séng Hau), déng thoi ghi
nhan ranh man 6%o trén séng C6 Chién. Theo
kich ban A1FI, d& man trén séng C6 Chién cé thé
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xap Xi 8%o, ranh man 0,5%o trén séng Hau tién
thém khodng 5 km so véi hién trang, cac ranh
man khac Ian sau vao dat lién thém khoang 2 km.

Két qua mo6 phdng XNM nam 2030 theo kich
ban B2 twong déi twong dong véi nam 2020
theo kich ban A1FI; theo d6, @ man cao nhat cé
nguy co |én dén 8% (trén sdng C6 Chién). Theo
kich ban B2, ranh man 2%o lén t&i ranh gidi Vinh
Long - Tra Vinh trén séng Hau. Ranh man 8%o
trén séng C6 Chién cling nhu cac ranh mén khac

khodng 1 km so véi kich ban B1. Ddi vdi kich
ban A1FI, trén séng Hau, ranh man 0,5%o, 1%
va 2%o lan luot 1&n tdi thi tran Tra On, xa Thién
My va vwgt qua ranh gi¢i Vinh Long - Tra Vinh
khodng 2 km (thudc xd Tich Thién). Trén séng
C6 Chién, ranh man 8%o cé kha nang anh huéng
cac xa Trung Nghia, Trung Ngdi, Trung Thanh
Dong va xa Thanh Binh (huyén Viing Liém). Ranh
man 5%o, 1%o va 0,5%o lan luot vuot qua cl lao
xa Qudi Thién, xa My An (huyén Mang Thit) va

& khu vire ndi ddng cé kha nang ti€én sau thém

xa Dong Phu, Binh Hoa Phuéc (huyén Long HO).

—— —T

Hinh 7. Mé phong hién trané xdm nhdp mdn tinh Vinh Long

Hinh 8. Nguy co' xém nhép mdn tinh Vinh Long theo kich ban B2: (a) 2020; (b) 2030

4. K&t luin va kién nghi

Nghién ctru nham muc tiéu danh gia nguy co
XNM tinh Vinh Long trong béi canh BDKH dén
nam 2030 vdi kich ban B2 va A1FI. Két qud cho
thdy, d6 man trén séng Tién cao hon sdng Hau,
dd man cao nhat tinh Vinh Long khoang 5%
(trén séng C6 Chién) vao ndm 2014. Giai doan
2020-2030, nhin chung, XNM cé xu hudng gia
tang theo thoi gian va céc kich ban BDKH, c6 kha

nang lén dén 8%o.. Trong d6, huyén Viing Liém va
Mang Thit chiu anh hudng bdi cac ranh méan cao
nhat trén toan tinh. Trong bdi cdnh XNM ngay
cang tang cudng, nhitng nghién ctru danh gid
tinh dé bi tn thwong do XNM nén tiép tuc duoc
thuc hién, tao co s& hoach dinh cac giai phap
thich (rng, ddm bdo cdc hoat ddng sinh hoat va
san xuat tai dia phuong.
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SALTWATER INTRUSION RISK IN MAIN RIVERS
OF VINH LONG PROVINCE IN THE CONTEXT OF CLIMATE CHANGE
AND SEA LEVEL RISE

Le Thi Phung™, Nguyen Ky Phung®, Bui Chi Nam®), Tran Xuan Hoang!¥, Le Ngoc Tuan®
@University of Resources and Environment Ho Chi Minh city
@Department of Science and Technology Ho Chi Minh city
GISub-Institute of Hydro Meteorology and Climate change
@|nstitute of Hydrology Meteorology Oceanology and Environment

Abstract: The study aimed to assess the risk of salt water intrusion in Vinh Long province in the context
of climate change via following scenarios: 2014, 2020, 2030 with average (B2) and high (A1Fl) level of
greenhouse gas emission. By modeling (NAM, MIKE 11), combined with GIS, results showed that the highest
salinity in 2014 was about 5%o (in Co Chien River) and salinity in Tien River was higher than that in Hau
River. Saltwater intrusion in Vinh Long province tends to increase with time and climate change scenarios.
The highest salinity in 2030 would be up to 8%o. (in Co Chien River), affecting some communes of Vung
Liem and Mang Thit district. This work provides an important basis for planning suitable solutions for
saltwater intrusion adaptation, contributing to sustainable develoment goals of the province

Keywords: Climate change, saltwater intrusion, sea level rise.

69

TAP CHi KHOA HOC BIEN P81 KHi HAU ||
|

S8 2 - Thang 6/2017




MOI QUAN HE GIT'A NHIET DO BE MAT NUOC BIEN VA
CUONG DO BAO TIEM NANG CUC DAI TREN KHU VU'C BIEN PONG

Nguyén Thi Thanh®¥, Hoang Birc Cwong®, Nguyén Xuan Hién®, Pham Tién Pat®
@Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu
@Trung tdm Dw bdo Khi twong Thuy vdn Trung wong

Ngay nhén bai 26/5/2017; ngdy chuyén phdn bién 31/5/2017; ngay chép nhén dédng 15/6/2017

Tém tat: Nhiét @6 bé mdt nuwdc bién (SST) Ia mét trong nhifng nhén té nhiét lwc quan trong dnh hudng
dén cwong dé béo. Bai bdo nay s dung phwrong phdp ham phén bé thuc nghiém dé nghién ciru méi quan
hé giira SST va cudng dé béo hoat déng trén khu vic Bién Bong duwa trén tép s6 liéu 35 ndm (1982-2016)
clia bdo va SST. Két qud cho théy, tai khu vuc Bién Béng, cudng dé bdo cuwc dai tdng nhanh tai cdc nhém
nhiét d6 dudi 26°C, sau dé tédng chdm hon & cdc nhém tir 27-30°C va gidm & nhém nhiét @6 31°C. Do dé,
ham thurc nghiém logarit tw nhién (In) duoc xdy dung dé biéu dién méi quan hé théng ké giita cuwong dé bdo
tiém ndng cuc dai va nhiét dé bé mdt nwdc bién vdi gidi han nhiét dé nhé hon 30,5°C. K&t qud nghién ciru
giup dwa ra nhitng nhén dinh nhanh vé gidi han trén cda cudng dé béo cé kha ndng dat duoc khi cé nhitng

théng tin vé SST trén khu vuc Bién Déng.

Tir khéa: Nhiét dé bé mdt nwdc bién, SST, bdo, cuwong dé bdo, Bién Péng.

1. bit van dé

B3o duworc hinh thanh & ving dai dwong tuong
déi &m (Fisher, 1958), n6 trao déi dong luong,
nhiét va 4m véi ldp xdo trén dai duwong thong qua
|&p bé mat dai duong - khi quyén. Nhiéu nghién
cttu cho thay, nhiét d6 bé mat nwdc bién (SST)
la mdt trong nhitng nhan t6 déng vai trd quan
trong trong viéc hinh thanh va tién trién cla b3o
(Palmén, 1948; Miller, 1958). Palmén (1948) chi
ra rang b3o hinh thanh trong nhitng vung bién cé
SST I&n hon 26°C. Tuy nhién, chi riéng SST khong
phai |3 diéu kién du dé cé thé dy bdo sy tién
trién cla mot con bdo. Con nhiéu nhirng nhan t6
khac anh hudng dén sy hinh thanh va tién trién
cla bdo nhu lyc Coriolis, xody tuwong ddi & muc
thap, d6 4m & tang gitra doi lwu, o dit gié thang
dirng tai myc thap,... (Gray, 1975). Miller (1958)
d3 tim thdy mai quan hé gilra SST va &p suat nhd
nhat tai tdm b3o. Emanuel (1978, 1988) cho thay
cuong do b3o cuc dai la mot ham cla SST, nhiét
dd khong khi & khu vye dong di ra cha b3do, do
am khéng khi &@ muc thap. Nhirng nghién cru nay
chi ra rang cwdng d6 cuwe dai clia bao ting nhanh
chong khi SST tang.

Céac nghién ctru (DeMaria va Kaplan, 1994;
Whitney va Hobgood, 1997; Zeng va cbng su,
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2007) d3 xac dinh méi quan hé théng ké gilra
cudng d6 b3o tiém nadng cuc dai va SST tuong
(rng. Cudng dd bdo tiém nang cuwc dai cha mot
con b3o thé hién gidi han trén cha cuong do
b3o & mot SST nhat dinh, hay sy bién thién cua
cudng d6 bdo tiem nang cuc dai theo SST.

DeMaria va Kaplan (1994) cho thdy méi quan
hé gilra cwong do b3o cuwc dai dac trung bdi van
téc gid cue dai vung tdm b3o (V) va SST trén khu
vuc Bac Dai Tay Duong 1a mot ham mii ¢é dang:

V=A+Bxe ") (1)

Trong d6, V 13 cwdng dd bdo tiém nang cuc
dai (m/s), T 1a nhiét d6 bé mat nwdc bién (°C);
T,la nhiét d6 tham chiéu va chon T = 30°C; cac
hang s6 A =28,2; B=55,8va C=0,1813.

Whitney va Hobgood (1997) chi ra rang
cudng do bdo tiétm ndng cuc dai la moét ham
tuyén tinh cGa SST ddi vdi nhitng con b3o hoat
dong trén khu viee Dong Bac Thai Binh Duong,

W Eppi=C, +C,*SST (2)

Trong d6, EPMPI 1a cudng d6 b3o tiém nang
cuc dai dac trung bdi van téc gid cwe dai vung
tam b3o trén khu virc Dong Bac Thai Binh Duong
(m/s); SST la nhiét d6 bé mat nudc bién (°C); cac
hang s8 C,= - 79,17262; va C, = 5,36181.




Zeng va cong sy (2007) cling chi ré cwong d6
bio tiém ndng cuc dai trén khu vie Tay Bac Thai
Binh Dwong la mét ham mii c6 dang:

MPI = A+B*eT)  (3)

Trong d6, MPI |la cwdng d6 bdo tiém nang
cwe dai dac trung bdi van tée gid cywe dai vung
tam b3o trén khu vyc Tay Bic Thai Binh Duong
(m/s); SST la nhiét d6 bé mat nudc bién (°C); T,
la nhiét d6 tham chiéu va chon T = 30°C; cac
hf?mg s6 A =15,69; B=98,03 va C=0,1806.

Kotal va cong sy (2009) da xay dung ham
thwc nghiém tuyén tinh lién hé gilta cudng do
bao cuc dai véi nhiét 6 bé mat nwdc bién trén
khu vuc An D6 Duong, cu thé:

MPI=A*SST+B (4)

Trong d6, MPI 1a cwong dd bdo tiém nang
cuc dai dac trung bdi van téc gid cwe dai vung
tam bao trén khu vuc An D6 Duong (knot); SST
la nhiét d6 bé mat nuwdc bién (°C); cac hang s6:
A =29,33; vaB=718,44.

Cac nghién clru trén cho thay théng tin vé
SST ¢6 thé dua ra gidi han trén cla cwong do
bdo, nhung mdi quan hé gitra SST va cudong d6
b3o tiém nang cuc dai tai cac khu vure bién khac
nhau duoc thé hién theo cac ham khac nhau.

Hién tai, chuwa c6 mdt nghién ciru vé madi
quan hé gilra SST va cudng dd bdo tiém nang
cywe dai tai khu vye Bién Dong dugc thuc hién.
Do d6, muc dich ctia nghién ciru nay la tim ra
m&i quan hé gilra gitta SST va cudng dé b3o
tiém nang cyc dai tai khu vire Bién Dong.

2. S0 liéu va phuong phap nghién ciru

B3o hoat dong trén khu vuc Bién Pong duoc
xac dinh la nhitng con b3do hinh thanh ngay trén
Bién Dong hodc di chuyén tir ngoai khoi Tay Bac
Thai Binh Dwong vao khu vwc dwoc gidi han bdi
dai vi @6 0°N dén 23°N, va dai kinh @& 100°E dén
120°E va phia BDong duong phan ranh gidi doc
b& bién Viét Nam.

Trong nghién clru nay, cac dit liéu vé bdo bao
gbébm van téc gié cwe dai viing gan tam, vij tri toa
d6 tai tam duoc khai thac tir “qui dao phan tich”
(Best Track) clia co quan Dich vu thoi tiét quéc
gia (National Weather Service), NOAA théng
qua trang web: http://weather.unisys.com/hur-
ricane/. D& nghién clru madi quan hé gitta cudng
do b3o va nhiét 6 bé mat nwdc bién, bai bao
d3 st dung sd liéu bdo xay ra trong 35 nam tir

nam 1982-2016. Nghién ctru nay chi xem xét cac
trudng hop b3o cé cwdng do tr cap 8 trd 1én,
cac truong hop dp thap nhiét déi hoat dong
trén khu vuc Bién Ddng duoc loai bo.

S6 lidu nhiét d6 bé mat nuwdc bién dugc sl
dung trong nghién ctru nay duogc cung cap bdi
Phong Nghién clru vat ly thudc NOAA. Pay la s6
liéu nhiét d6 bé mat nudc bién trung binh tuan
duoc ndi suy téi wu tir cac s6 liéu vé tinh va sé liéu
truyén théng (tram phao, tau), c6 dd phan giai
khoéng gian la 1 x 1 d6 kinh vi (OISST). S6 liéu OISST
duorc lwu trir theo dinh dang NetCDF va cung cap
mién phi tai dia chi: https://www.esrl.noaa.gov/
psd/data/gridded/data.noaa.oisst.v2.html.

V@i nhitng con bdo hinh thanh & khu vuc
ngoai khoi Tay Thai Binh Dwong di chuyén divao
Bién Dong, sb liéu bao va SST chi dwoc tinh khi
con b3o hoat déng & phia Tay cta kinh tuyén
120°E va dit liéu cling loai bd cac trwong hop
b3o d6 bd vao dat lién (bao gdm ca hai dao).

Phuong phap nghién clru anh huwdng cla
nhiét d6 bé mat nudc bién dén cudng dod bao
& khu vuc Bién Déng dugc dua trén phuong
phap do DeMaria va Kaplan (1994) va Whitney
va Hobgood (1997) dé xuat. Cu thé, bai bdo sir
dung phuong phap ham phan bd thyc nghiém
c6 phan nhém tri sé dai lwgng dé phan tich hai
chudi s6 liéu cwong d6 bao (dai dién 1a van téc
gid cyc dai tai vung gan tdm bao) va SST tai vi
tri twong ng va st dung ham thyc nghiém cé
phan nhém gia tri dai lwvgng nham nghién ciru
méi quan hé gilra cudng dd bdo va SST. Cac
buwdc thuc hién trinh bay dudi day:

+ Budc 1: Trich xuat sé liéu SST trung binh
tudn &ng vadi vi tri tdm bdo cich nhau khodng
thoi gian 6 gid cho tat cd cac con bdo xdy ra
trong 35 nam tlr 1982-2016.

+ Budc 2: Lap bang dir lieu gdm hai chudi
dit liéu: Cwding d6 bao (ky hiéu 1a TC) va SST. V&
d6 thi phan tan TC tuwong (ng véi SST cla chudi
s6 liéu 35 nam (1982-2016), tir d6 xac dinh dai
nhiét dé tuong &ng véi mirc d6 tap trung cla
cwong do bao.

+ Budc 3: PhAn nhém dai nhiét do d3 xac
dinh & buéc 2 thanh cdc nhdm cach nhau 1°C.
Xac dinh cac gia tri cwong do bdo ng véi moi
nhém, sau do, xac dinh gia tri cwong do bao cuc
dai (ky hiéu la TCmax), bach phan vi th 99, 95,
90 va 50 cho tirng nhom.
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+ Budc 4: Xay dyeng ham thuc nghiém thich
hop véi phan bd cwdng d6 bio cuc dai.

3. Két qua va thao luin
3.1. Phén bé cwérng dé béo theo SST

Nghién clru dwoc thuce hién vdi 2.876 s6 liéu
van téc gid cyc dai tai khu vure tAm bdo cla cac
con b3o trong 35 ndm (1982-2016) va 2.876 sd
liéu SST tuong rng.

TC{m/s)

Hinh 1. B6 thj phén tdn cudng dé béo theo
SST ctia 2.876 quan tréc

D& nghién clru méi quan hé giira cudng d6
b3o va SST, s6 liéu quan tric SST dwgc phan
thanh 8 nhém tir 23,5-31,5°C, mbi nhédm céch
nhau 1°C. Bang 1 biéu dién céc dic diém cla
cuong do bdo theo tirng nhém SST. Theo do,
hau hét cdc quan trac tap trung & cac nhém
tlr 27-30°C, chiém 93,7% téng s6 quan trac,
chi c6 6,05% téng s6 quan trac duwgc phan
b6 trong cdc nhém nhiét dé tir 24-26°C va
0,25% téng s6 quan trac dugc phan bd trong
nhém 31°C (Hinh 2). Cwong d6 bdo trung binh
|&n nhat xay ra & nhém 28°C véi gia tri bang
32,48 m/s. Nhu vay, & vung Bién Péng, bdo cé

Hinh 1 biéu dién phan tan cudng d6 bdo theo
phan b6 SST clia 2.876 quan trac. Theo d6, SST nhd
nhat ma bdo hoat dong la 23,86°C va lén nhat 1a
30,93°C, tuy nhién, phan I&n b3o hoat déng trong
khu vic cé nhiét dé tir 26,5-29,5°C. Trong do,
nhiéu quan trac cé cudng dd bdo nhé xay ra trong
khu vire 6 nhiét dd bé mat nuwdce bién cao cho thay
trong giai doan d3u, rat nhiéu con b3o hinh thanh
va bat dau phat trién tr nhirng vung bién am.

Tin sudt (%)

24 25 26 b 28 -] 0 n
55T [°C)
Hinh 2. Phén b6 tén sudt 2.876 quan trdc
theo cdc nhom SST

cuwong dé manh thuong hoat déng & khu vuc
nuwdc twong déi dm hon so véi két qua nghién
clru cta Whitney va Hobgood (1997) trén
vung bién Péng Bac Thai Binh Dwong (xay ra
& nhom 26°C) va nghién clru cha DeMaria va
Kaplan (1994) trén vung bién Dai Tdy Duong
(xay ra @ nhdm 25°C va nhém 27°C). Do mot
s& lwvong 16n con bdo trén cac khu vuc nay
tang cuwong do6 khi di chuyén huwdng Bac dén
vung c6 nhiét dd tuvong do6i thap, dic biét,
cac con bdo hoat déng trén khu vyc Dai Tay
Duong di chuyén hwédng Bic ngang qua dong
Gulf Stream (DeMaria va Kaplan, 1994).

Bdng 1. Cdc ddc diém cuwdong dé béo theo cdc nhém SST

SST gilta nhém sLQT SSTtb TCtb TCmax
24 3 24,00 22,30 28,30
25 30 25,13 28,72 43,73
26 141 26,11 31,07 56,59
27 471 27,05 30,53 59,16
28 862 28,08 32,48 66,88
29 1140 29,00 30,70 69,45
30 222 29,80 30,00 69,45
31 7 30,70 31,20 41,20

(Chu thich: SST gitta nhém: Gid tri SST trung tdm cta mdi nhém; SLQT: S6 lwong quan trdc trong méi
nhém; SSTtb: Gid tri SST trung binh ctia moi nhém; TCtb: Gid tri cuwdng dé bdo trung binh ctia moi nhém;
TCmax: Gid tri cuwdng dé bédo cuc dai cia moi nhém).
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Hinh 3 biéu dién cac bién trinh cuong do & cac nhém tlr 27-30°C va gidm & nhom nhiét do

bdo cyc dai va cac phan vi th 99, 95, 90 va 50 31°C. Cac duwong cong phan vi th 95 va 90 lai
theo cac nhém SST. Dudng cong phan vi thi 50 c6 xu hwéng tang dan dén nhédm nhiét d6 28°C
bién thién rat nho theo SST cho thay khoang roi giam dan. K&t qua trén tuong tyw véi két qua
50% cuwong dé bdo khong phu thudc vao SST, dugc tim thay trong nghién cliru cla DeMaria
tuy nhién, cdc duwdng cong phan vi 90, 95, 99 va va Kaplan (1994), Whitney va Hobgood (1997),
cudng dd bdo cuc dai 1 mot ham khéng tuyén Zeng va cdng sy (2007). Didu d6 co thé gidi thich
tinh cla SST, diéu nay tuwong d6i phu hop vdi ly rang con bdo thudng hinh thanh va phat trién tai
thuyét vé cuwong dé bdo cuc dai cha Emanuel khu vie c6 nhiét d6 cao nhat, sau d6 di chuyén
(1986, 1988). Cac duwdng cong cuvdng d6 bio cuc dén vung cé nhiét d6 bé mit nwdc bién lanh
dai va phan vi thir 99 cé xu thé tang nhanh tai cac hon. Do d6, nhiéu con b3o c6 cwdng dé bio 16n
nhom nhiét d6 dudi 26°C, sau dé tdng chdm hon nhat khéng xay ra & viing nwdc 4m nhat.

80

7o

TC (myfs)

24 25 28 2 28 29 30 3
SST(°C)

Hinh 3. Cuworng dé bdo cuc dai va cdc phdn vi thir 99, 95, 90 va 50

3.2. Xdy dwng ham thwc nghiém lién hé giira clia Zeng va cOng sy (2007); TH3 dudng cong
cworng dé béo tiém nédng cwe dai va nhiét d6 bé duwoc xdy dung nhuw TH1, tuy nhién, cidc hé sb
mdt nuwdrc bién A, B, C dugc thay d6i (A =24,8;B=63,9vaC

Nhu nhan xét & phan trén, cudng d6 bio =0,185); TH4 duong cong thuc nghiém duoc
cuc dai c6 xu thé tang khong tuyén tinh theo xdy dung dua theo cong thirc logarit ty nhién

SST, ngoai trir nhém 31°C. Do d¢6, dé biéu dién (In) dudi day:

m&i quan hé gilta cwdng dd bdo cuc dai va MPI = A+B*In(SST) (5)

SST, cac dudng cong thuc nghieém duoc xay Trong d6, MPI la cudng d6 b3o tiém nang cuc
dung theo 4 trwong hop nhu Hinh 4. Trong dai dac trung bdi van téc gid cuc dai ving tdm
do, TH1 duong cong duwa trén cong thire (1) b3o hoat ddng trén khu vuc Bién Dong (m/s);
clia DeMaria va Kaplan (1994); TH2 dudng SS,T la nhiét d6 bé mat nwdc bién (°C); cac hang
cong thuc nghiém dua trén céng thic (3) s6 A=-426,8vaB=148,2.

Temax function (4)

= « =D&K thav doi (3)

TC (m/s)

23 24 25 26 27 28 29 30
S5T(°C)

Hinh 4. Phén bé cuwdng dé béo cuc dai theo SST (TCmax) va cdc dudng ham thuc nghiém
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Theo Hinh 4, duwdng cong TH2 cé gia tri I&n
hon nhiéu so véi phan bd cudng dd bdo cuc
dai (TCmax), ba duwdng cong con lai twong déi
bam sat nhau va gan vdi phan bé TCmax. Theo
phan b6 TCmax, cwdng d6 b3o tang nhanh theo
SST trong cac nhém nhiét do duwdi 26°C, sau do
tang cham hon & cac nhém tir 27-30°C. Nhu vay,
duong cong TH4 xay dung dua trén cong thirc
(5) s& phu hop vé&i xu thé tang cla cwdng d6 bao

cwe dai hon so véi TH1 va TH3.

DE kiém nghiém s phu hop cla phuong trinh
(5) va céc hé sé hoi quy vdi do tin cdy cho phép, ta
dat, z=In(SST) phuwong trinh (5) dugc chuyén vé
phuong trinh héi quy tuyén tinh 1 bién:

MPI=A+B%z (6)

K&t qua kiém nghiém Fisher (F) va kiém
nghiém Student (T) véi mirc y nghia a = 0,05,
n = 8 duwgc trinh bay & Bang 2.

Bdng 2. Két qud kiém nghiém F va T cda phwong trinh hdi quy

Loai kiém nghiém | Tiéu chuan kiém dinh | Phan phéi F (hodc T) K&t luan
F (hoacT)
Kiém dinh F F=5186,3 Fa=5,99 F> Fa, bac bd gia thiét H,, phuong
trinh héi quy phu hop
Kiémdinh T T,=-39,6 Ta =2,45 >Ta, bac bo gia thiét H, cac hé s6
T,=72,01 A=-426,8; B=148,2 c6 y nghia vé
mét thong ké

Nhu vdy, theo két quad kiém nghiém trén,
phuong trinh hoi quy gitta mdc cudng d6 b3o

Hinh 5 biéu dién duwong cong ham thuc
nghiém duwoc xac dinh bdi cong thire (5), va tat
ca cac quan trac bdo trong 35 ndm (1982-2016).
Theo d6, toan bd cac quan tric bdo nam dudi
duong cong thuc nghiém. Gidng nhu cac nghién
clru cia DeMaria va Kaplan (1994), Whitney
va Hobgood (1997) Zeng va cong sy (2007), do
phuwong trinh thyc nghiém theo phuwong trinh
(5) biéu dién cudng d6 bdo cuc dai ludn ting
theo SST, do do, phuong trinh (5) duoc gidi han
st dung la SST khéng vuot qud 30,5°C.

4. Két luan va kién nghij

K&t qua nghién clru trén tap so liéu bdo 35

nam (1982-2016) cho thay hau hét cac con bao
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cuc dai titm nang va SST vdi do tin cay 95% 1a
phu hop va cé y nghia théng ké.

Hinh 5. Bwdng ham thuc nghiém (dudng cong cd diém hinh tron)
va phén bé cudong dé béo theo SST cla 2.876 quan trdc

hoat ddng trén khu vuc Bién Déng xay ra & khu
viye nwdc twong doéi &m, cé nhiét d6 tir 26,5
dén 30,5°C, trong d6, b3o cé cwdng d6 manh
thudng hoat dong & khu vuc nudce cé nhiét do
tlr 28°C tr& |én. Nhiéu quan trac ¢ gia tri cudong
dd b3o nhé duwoc phan bé tai nhitrng khu vue ¢
SST cao, diéu nay phu hop véi thuc té, trong giai
doan dau, bdo thuwong hinh thanh va bat dau
tang cudng trén khu vuc nudce rat 4m, sau do
di chuyén vao vluing nudc lanh hon nén téc do
gid 1&n nhat khéng xay ra & vung nwdc 4m nhét.

Mac du 50% cuwong d6 bdo hoat dong khong
phu thudéc vao SST nhuwng cwong do bao cuc
dai titm nang cta b3o 1a mét ham khéng tuyén
tinh cGia SST. Ham thwe nghiém logarit tw nhién




(In) d3 dwoc xay dung dé biéu dién moi quan do, c6 thé sir dung ham thuc nghiém & trén

hé théng ké gitta cwdng dd bdo tiém nang cuc dé nhan dinh so bd vé cudng dd bao cyc dai
dai va nhiét d6 bé mat nudc bién vai gidi han hoat déng trén Bién Ddng théng qua nhiét do
st dung 1a SST khéng vuot qué 30,5°C. Theo bé mat nudc bién.
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RELATIONSHIP BETWEEN SEA SURFACE TEMPERATURE
AND MAXIMUM POTENTIAL INTENSITY OF TROPICAL CYCLONES OVER
THE EAST SEA

Nguyen Thi Thanh™,, Hoang Duc Cuong®®, Nguyen Xuan Hien¥, Pham Tien Dat®
@Viet Nam Institute of Meteorology Hydrology and Climate Change
@ The National Centre for Hydro-Meteorological Forecastings

Abstract: Sea surface temperature (SST) is one of the most important thermal factors affecting tropical
cyclones intensity. This paper develops an empirical distribution function to study relationship between SST
and intensity of tropical cyclones over the Viet Nam East Sea based on a 35-year dataset (1982-2016). The
results show that the maximum intensity of tropical cyclones rapidly increase below the 25°C-group, then
slowly increases to the highest value in the 30°C-group and finally, significantly reduces in the 31°C-groups.
The natural logarithm function (In) is constructed to represent the statistical relationship between the
maximum potential intensity tropical cyclone and the surface water temperature with a temperature limit of
less than 30.5°C. This results could provide a quick identification of the upper limit of tropical cyclone
potential intensity when having information about SST in the Viet Nam East Sea.

Keywords: Sea surface temperature, SST, tropical cyclone, the intensity of a tropical cyclone, the Viet
Nam East Sea.
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PHAN TiCH CHI PHI LQ'1 ICH PHUONG AN XU’ LY CHAT THAI RAN DO THI
BANG CHON LAP: NGHIEN cU'U BIEN HINH KHU XU’ LY RAC THAI KIEU KY
VA NAM SO'N, HA NOI

Tran Phuong®, Nguyén Viét Thanh®, D6 Tién Anh®),
Huynh Thj Lan Hrong®, Nguyén Van Thang®
WTéng cuc Bia chdt Khodng san
@Pai hoc Kinh té, Pai hoc quéc gia Ha Noi
()Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu

Ngay nhén bai 15/52017; ngdy chuyén phdn bién 22/5/2017; ngay chép nhén dédng 9/6/2017

Tém tat: Nhing ndm gan dédy, cuing vdi sw phdt trién manh mé cta nén kinh té va qud trinh dé thj héa
nhanh chdéng, xt¥ ly chét théi rdn (CTR) dd va dang tré thanh mét vén dé néng cén duwoc quan tdm, nhdt Ia
tai cdc d6 thj Ion. Théng qua phdn tich chi phi lgi ich hai dw dn Kiéu Ky va Nam Son, nghién ctru nay cho thdy
rdng trong twong lai gén chén 16p van sé la phwong phdp xi ly CTR twong déi hitu hiéu nhdm gidi quyét nhu
cdu quén ly CTR cta Thanh phé Ha Noi néi riéng va Viét Nam ndi chung nho cdc wu diém nhuw chi phi xy
dwng va van hanh ré hay céng nghé st dung don gian, khéng yéu céu lao déng tay nghé cao. Két qud tinh
todn cho théy dw dn vdi quy mé nhé™ nhw Kiéu Ky cé tinh kha thi va hiéu qud kinh té va méi truwdng (gidm
phdt thdi khi nha kinh) cao hon cdc dw én véi quy mé I6n® nhw Nam Son. Nhw vdy, khi dp dung phurong phdp
chén ldp CTR, nén wu tién cdc dy dn vdi quy mé nhé nhdm kiém sodt hiéu qué cdc tdc déng tdi moi truong.
Ngoai ra, ciing cén yéu cdu cdc du én chén Idp CTR cé phuong dn dén b théa ddng cho ngudi dén cdc khu
viee I6n cdn nhdm gidm nhe thiét hai déi vdi sirc khde va sén xudt cua ho.

Ttr khéa: Phén tich chi phi - i ich, xi Iy chdt théi rdn bang phwrong phdp chén lép, Kiéu Ky, Nam Son,

Ha Néi.

1. Gi¢i thiéu

Nhitng ndm gan day, cung vdi sy phat trién
manh mé cta nén kinh té€ va qua trinh dé thi hda
nhanh chéng, xt ly CTR d3 va dang trd thanh mét
van dé ndng can dugc quan tdm, nhat |a tai cac
dd thi I&n. Theo Bdo cdo Moi trudng qudc gia
vé chat thai ran (BO Tai nguyén va Mbi trudng,
2011), tr nam 2003-2008, luvgng CTR phat sinh
trung binh tang tr 150-200%, riéng CTR d6 thi
tang trén 200% va dy bdo con tang manh hon
trong thoi gian téi. Dac biét, néu chi tinh riéng
ba thanh phé I&n 1a Ha No&i, H6 Chi Minh va Da
Nang, lwvgng CTR d6 thi duwoc dy bdo cé thé lén
téi khodng trén 3 triéu tdn/ndm vao nam 2020.
Hién nay, cac b3i xr ly & cac dé thi I&n ké trén
hau hét déu dang roi vao tinh trang qua tai, do
dé nhu cdu mdé rong, nang cip hay xdy mdi 1a

@ dang xt ly khodng duéi 100.000 tén CTR/ndm.
@ dang xr ly khodng dudi 200.000 tén CTR/ndm.
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vd clng cap thiét. Trong nhitng nam trd lai day,
trén thé gidi ndi chung va Viét Nam ndi riéng, do
nhitng van dé vé mai trwdng, ching ta dang dan
thay déi cach nhin vé quan ly CTR dé thi. Quan
diém mdi nay cho rang CTR can duogc x{ ly bang
cac phuong phap khong tac dong hoac tac déng
t6i thiéu téi moi trudng dat, nudc va khong khi
cling nhu sirc khde nguwoi dan. Clng véi do, do
su can kiét c6 thé nhin thay trwdc cla cac ngudn
nang luvgng truyén thdng, thu hdi nidng lvong
cling da va dang duoc coi nhuw mot muc tiéu va
thanh phan quan trong cla cac phuong phap xi
ly CTR.

Hién nay trén toan thé gidi ndi chung va Viét
Nam néi riéng, chdn 1ap vin dang la phuong
phdp x{r ly CTR ph6 bién nhat. Khu x{ ly rac thai
bang phuong phap chén 1ap duogc chi dwoc coi
13 hgp vé sinh khi chat thai duwgc san |ap, phun
ch& pham EM va v6i dé khir mui va khir trung roi
duoc chén tirng |6p theo thiét ké. Khi & chén 1ap




day s& duoc phl bang Iép pht trén cung. O chén
1ap ¢ 16p 16t canh, 16t day dé nudc rac khdng
thdm ra moi trwong. Nudc thai, khi thai dugc
thu gom x& ly trude khi thai ra moi truong. Theo
Bdo cdo Mbi trudng qudc gia 2011, ty 1é CTR
duoc chdn 14p tai Viét Nam chiém khoang 76-
82% téng lugng thu gom, tuy nhién chi khoang
50% duwoc chdn 1ap hop vé sinh theo tiéu chuan
trén. Xét trén s6 lvong cac khu x{r ly rac thai,
chi c6 16/98 bai chon 1ap tai cac thanh phd 1on
ddm bdo yéu cau vé sinh. Phuong phdp chon 1ap
CTR du ¢6 wu diém néi trdi vé chi phi xay dung
va van hanh nhung ton tai rat nhiéu van dé. Tuy
rat nhiéu nd lwc nghién clru d3 duoc thuc hién
nham thu hoi x& ly nwdce ri rdc tir cac khu chén
|ap nhuwng van chua mang lai hiéu qua dang ké,
do d6 nwdc ngdm va dat xung quanh dirng trudc
nguy co nhiém déc rat cao. Trong qud trinh phan
hay CTR trong béi chon lap, lwgng Ién khi CH,
va CO, duoc tao ra, gay hiéu trng nha kinh va 6
nhiém khéng khi. Ngoai ra, néu cac tiéu chuan
vé sinh duoc dp dung khéng déng bé va nghiém
tuc, cac khu x{ ly rdc thai con cé thé |a tdc nhan
gay ra cac bénh truyén nhiém, pha hly canh
quan, tao ra mui hdi va tiéng 6n, anh huwdng tai
doi sdng clia ngwdi dan xung quanh.

Khu lién hop x( ly chat thai Nam Son nam
trén dia ban 3 x3 Nam Son, Bic Son, Hong Ky
thudc huyén Séc Son, cé téng dién tich khodng
83,5 ha, trong d6 cb 53,49 ha dugc sir dung vao
viéc chén |ap rac thai. Khu phuc vu chén 14p CTR
duoc di vao hoat déng tir nam 2000 véi cong
sudt x(r ly khodng 2.000 tdn CTR/ngay®, 1a noi
tap k&t CTR cla rat nhiéu quan, huyén nhu Ba
Dinh, Nam - Bic Tir Liém, Cau Gidy, Péng Da,
Ha Pdng, Hai Ba Trung, Hoan Kiém, Hoang Mai,
Long Bién, Ty H6, Thanh Xuan, cic huyén Sdéc
Son, Mé Linh, Dong Anh. Thoi gian hoat dong du
ki€n 13 khodng 21 ndm. Céng nghé x{r ly CTR tai
bai chén 1ap Nam Son van la chén 1ap 16 thién.
Do d4, nhitng tdc déng tdi mdi trudng sdng cla
nguwdi dan 3 x3 14n can 1a rat kho tranh khéi.

B3i rac Kiéu Ky la noi chia dwng rac thai
cla huyén Gia Ldm va mét phan cha quén Long
Bién vd&i dién tich giai doan 1 la 6,1 ha, di vao

@ Khodng 700.000 tén/ndm.
() 55.000 tén/ném.

hoat déng thang 9/1999 va c6 vong doi du kién
13 20 ndm; coéng sudt x& ly 1a 150 tan rac thai
sinh hoat/ngay®?. Dy &n ndy nam tai khu vuc hai
xa Pa Tén va Kiéu Ky vdi téng dan sd la 19.000
nguoi (wdc tinh nam 2004). Mac du kha duwoc
quan tdm nhung cong nghé xt ly rac van chi
dirng & mirc don gian nhat, dé |a phan loai so
b6 va chon 13p 16 thién. Ngoai ra, cong nghé xi
ly nwéce rac chua hoan thién dan téi anh huéng
cla dy an t&di moi trudng xung quanh 13 rat dang
ké. Mot diém déng lwu vy 1a do tiép nhan va xtr
ly lwvgng CTR vuwot gap nhiéu lan cong suét thiét
ké ké tir ndm 2011 cho tdi nay, dy an ¢ nguy co
s& nglrng hoat dong s&m hon vong doi du kién.

Muc tiéu cla nghién cru ndy nham phan
tich chi phi va lgi ich phuong an xtr ly CTR d6 thi
bang chdn 1ap. Pham vi nghién ctu |a dia ban Ha
N&i, cu thé |a b3i chén 1ap Kiéu Ky va Nam Son.
Trong nghién clru nay cac tac dong moi truong
x3 hoi cla cac khu x{r ly rac thai bang phuong
phap chén 1ap s& duwoc xem xét va tinh toan
nham ap dung phan tich lgi ich va chi phi loi ich
ddi vai viéc xtr ly rac thai tai Kiéu Ky va Nam Son
(Ha Noi).
2. Phwong phap nghién ctru va sé liéu

Nghién clru nay sé st dung khung phan tich
chi phi lgi ich m& rong (Cost Benefit Analysis
- CBA) nham danh gia hiéu qua cla phuong
phédp chdn 14p dua trén tic ddng vé x3 hoéi va
méi trweong ma cac khu x& ly dp dung phuong
phap nay tao ra. Khung phan tich CBA chung sé
duoc dp dung tir tai liéu “Cost Benefit Analysis
for Investment Decisions” (Jenkins va Harberger,
1995) va “Cost Benefit Analysis using Spread-
sheet” (Campbell va Brown, 2003). D&i vdi phan
tich CBA trong linh vurc x{ ly CTR, cac chi dan va
lru y trong tai liéu “Guidelines for the Cost-Ben-
efit Analysis of Waste management projects”
ctia Uy ban chau Au (2008) d3 duoc ap dung.
Chi phi va lgiich cta cac khu chdén [8p CTR c6 thé
duwoc thé hién ngan gon trong Bang 1. Tuy vao
ddi twong ganh chiu/thu hudng, thi trudng trao
d&i va tinh chat dic truwng, cac loi ich va chi phi
nay s& duoc lwong hoa gia tri bang tién str dung
cac phuong phdap khac nhau.

D3i vai chi phi ¢ dinh, dit liéu s& dugc thu
thap thong qua bang héi d6i véi cac khu xir ly
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Bdng 1. T6ng hop chi phi va loi ich cda xi ly CTR bédng phwong phdp chén Iap

Loiich Chi phi

Loi ich tir xr ly CTR (B,)

Chi phi c¢é dinh (C))

Chi phivan hanh (C))

Chi phi m6i truong di vai khu vure 1an can (C)

Chi phi phét thai khi nha kinh (C,)

CTR. Chi phi ¢6 dinh (C,) bao gém chi phi xdy
dyng, mua sam trang thiét bj ban dau va cac
khodn phét sinh khac, dwgc trd mot [an vao thoi
diém trudce khi du an di vao hoat ddng. Chi phi
van hanh (C)) la nhitng khoan chi nham dam
bao hoat déng hiéu qua cla du an, duogc chi
trd hang ndm trong sudt vong doi. Chi phi van
hanh (C,) bao gébm tién lwong va bao hiém cho
nguwdi lao ddng; tién dién, nuwdc, gas; chi phi bado
dudng, bao tri thiét bi; chi phi nguyén vat liéu
(phu gia, men, vi sinh); chi phi lién quan t&i dat
(thué, mua dat); va cac khodn phat sinh. Trong
phan tich chi phi lgi ich, thué doanh nghiép duoc
coi 1a mot khoan thanh todn chuyén giao giita
doanh nghiép va chinh pha, va khéng duoc tinh
vao lgi ich hodc chi phi rong cta x3 hoi.

Chi phi méi truvong (C,) duogc tinh toan st
dung phuong phép chi phi strc khoe. Théng qua
khao sat tai cac tram y té, cac bénh thudng gap
& khu dan cu sau khi cac du an xtr ly CTR duwoc
dua vao hoat ddéng gdm: Bénh duwdng tiéu hoa,
bénh dudng hoé hap, bénh ngoai da, dau mat
do,... Chi phi tang thém hang ndm do cac loai
bénh nay gay ra cho v&i nguoi dan sé dwoc coi
nhu thiét hai t8i thiu ma du 4n mang lai cho
mai trwdng. Cong thirc tong quat dé tinh toan C,
dua trén phuong phap chi phi stre khoe la:

1
G = ZC1XQi+ E*di

Trong d6, ¢, g, va d. lan luot 1a chi phi trung
binh cho mot 1an mac bénh, sé lwgt mac bénh
la s6 ngay nghi trung binh d6i vai tirng loai bénh
trong danh muc. | 13 GDP/ngudi/ndm cla khu
vire xung quanh du an x& ly CTR.

Thanh phan chinh cuta khi thai sinh ra tir cac
b3i chén 1ap CTR 13 CO, va CH,, hai loai khi nha
kinh tiéu biéu. Trong d6, tiém nang gay ra hiéu
rng nha kinh va sy néng lén toan cau cla khi
CH, gap 25 I3n khi CO,. Chi phi phét thai khi nha
kinh (CH,) dwoc tinh toan dua vao téng lugng
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phat thai CO, twong dwong cla cac khu chén 1ap
va gia tri xa hdi clia CO, la $75/tan (theo Marten
va Newbold, 2011).

Theo Nguyén Vin Song va cong su (2011),
murc gid san long chi trd cho dich vu thu gom,
quan ly va xr ly CTR cha nguoi dan quén Gia
LAm la khoang 6.000 VND/nguoi/thang. Noi
cach khac, mic gid sdn long chap nhan cla
ngudi dan cho moéi trudng & nhiém tir tac hai
cla bai xtr ly Kiéu Ky sé& vao khoang 72.000 VND/
ngudi/nam. Tir dit liéu v@ dan s6 hai xa Pa T6n
va Kiéu Ky tinh dwoc téng chi phi mdi trudng
(C,) theo cong thirc: Z WTP,

C = = X~N

Trong d6 WTP, la murc gid san long tra cla
ngudi duoc phong van i, n la s6 ngudi dugc
phoéng van hay kich thudc mau, N 13 téng dan s&
céc vung lan can chiju ngoai rng tiéu cyc vé moi
trudong tle dy an xir ly CTR.

Néu khéng duwoc xtr ly ding quy trinh, CTR tir
sinh hoat ca ngudi dan va tir hoat dong san xuat
cOng nghiép s& gay rat nhiéu tac déng tiéu cuc tdi
doi séng cla ngudi dan. PAi tugng thu huwdng loi
ich tryc ti€p tir qua trinh choén 13p CTR tai dy én
14 ngudi dan sdng & xung quanh khu ve chén 1ap
CTR. T6ng lgi ich dat dwoc tir viéc x{r ly rac thai
(B,) dugc tinh théng qua céng thirc:

B,=PxQ

Trong d6, P |a chi phi x& ly trung binh cia CTR
sinh hoat va CTR cong nghiép vao namtva Q la
téng lwgng CTR ma dy &n x&r ly trong ndm t.

Toan b0 cac gid tri chi phi va lgi ich tinh toan
1a cac gid tri danh nghia. D& c6 thé dwa vao tinh
toan theo phuwong phép chi phi lgi ich mé rong,
céc gia tri nay can duwa vé gia tri thyc théng qua
ki thuat x{r ly loai bd tac dong cla lam phat. Cu
thé, gid tri thuc dwoc tinh tir gia tri danh nghia

theo cong thirc:
Gia tri danh nghia nam t

Gid tri hién thyc = — - x 100
Chi s6 gia tiéu dung nam t




Nham xem xét tinh kha thi va hiéu qua hoat
dong cta du an, chi s& NPV (gia trj hién tai rong)
va BCR (ty s6 lgi ich - chi phi) dwoc tir bAng ngan
lwu theo cac céng thirc sau:

B —C, B.-C,
@+ry 7 @+ry
By +B(L+r) . 4B, (L4r)"
GG () G M)

NPV = (B, —C, )+

BCR

Trong do, B, va C, [an luot 13 loi ich va chi phi
nam t; r la ty suat chiét khau. Cac dy dn c6 NPV>0
va BCR>1 duorc coi la kha thi va nén thuc hién.

Dai vdi qua trinh xtr ly CTR, phuong phép gia
thj trwong sé dwoc st dung nham uéc luong o
ich thdéng qua phi xt& ly CTR. Vé co ban, day I3
mot khoadn thanh todn tir phia ngudi dan sang
bai x(r ly CTR. Lgi ich rong ma xa hdi nhan duwoc
trong giao dich nay dé la viéc CTR duoc xt ly
tdp trung, ddm bdo méi trwdong séng. Theo
Campbell va Brown (2003), phi x{r ly hoan toan
c6 thé dai dién cho lgi ich nay.

Du an bai chon 1ap chat thai ran khi di vao
hoat dong sé tao ra cac tdc déng tdi maoi truong
xung quanh nhu & nhiém khoéng khi, & nhiém
ngudn nudc ngadm va 6 nhiém dat trong trot.
Nhitng tdc dong nay dwoc coi la ngoai rng tiéu
cuc vi d6i twong ganh chiu thiét hai la ngudi dan
khu vue 1an can thuong khéng nhan dugc dén
bu thoéa dang. Tac ddng ngoai trng nay duwoc coi
la chi phi khéng c6 gia trén thi truong trao doi
va can dugc udc lugng st dung cac ki thuat
lwong gia. Nghién clru nay st dung hai ky thuat
chinh, phu thudc vao sy san cé cla dit liéu dai
voi tirng dy an. Phuong phap danh gia ngiu
nhién la phuwong phap lvgng gia thudéc nhom
phat biéu s& thich, dya trén két qua tir bang
hoi, nham wdc lwong gid tri cla tai nguyén
khdng cé thi trudng trao d6i nhu tac déng cua
6 nhiém maéi trudng. Trong trudng hop cla céc
bdi x&* ly CTR, nguoi dan khu vyc 1an cén sé
dwoc phong van vé murc gid san long chi tra cho
viéc cai thién chat lvgng méi treong bi 6 nhiém
do hoat déng cla cac bai xt ly (hodc mirc gid ho
chap nhan dugc dén bu thiét hai). Tir mau khao
sat nho, két qua vé téng thiét hai méi trudng do
b3i xtr ly CTR s& duwoc téng quat hda cho toan
khu vuec.

Ngoai ra, tdng chi phi méi trudng cling cé
thé duwoc wdc lwvong thdng qua phuong phap

chi phi strc khoe. Phuong phap chi phi sirc khée
la phwong phap lugng gia thuéc nhdm boc 16 s&
thich, dua trén gid dinh rang ngoai (rng tiéu cuc
tlr dy an x& ly CTR t&i moi trudng khdng khi, dat
va nuwdc lam ting ty 1é mac cac bénh lién quan
cla ngudi dan khu vye 1an cén.

Da phan cac phuwong phéap xt ly CTR phd bién
hién nay tai Viét Nam nhu chdn |ap hay d6t déu
gay phat thai khi nha kinh, tiéu biéu 13 khi co,,
CH, va N,O. Theo Marten va Newbold (2011), khi
CH, va khi N,O gay hiéu trng nha kinh va déng gop
cho su néng |én cla trai dat gap it nhat a 25 va
298 [an khi CO,. D& wdrc lugng chi phi do phat thai
khi nha kinh cda tirng phuong phap x& ly CTR,
phuong phap gid thi truong sé duoc ap dung.
Trén thé gidi thi trwdng budn ban chirng chi phat
thai CO, (CER) da chinh thirc duoc cong nhan.
Ngoai ra, lwgng phat thai khi nha kinh tir tirng
dy an x{ ly chat thai duoc coi la rat nhd so vdi
téng luvgng phat thai trén thi tredng nén mirc gid
khéng bi anh hudng bdi lwgng khi nha kinh tang
thém. Do dé, hoan toan cé thé sir dung gia thi
trudong cla O, nham wéc lwong déng gép cho
sy néng Ién toan cau cda ba loai khi CO,, CH, va
N,O tao ra tir cac dy an x&r ly CTR. Theo Marten
va Newbold (2011), chi phi x& héi ctia CO,, CH, va
N,O lan lugt 1a $75, $2.000 va $29.000.

Trong nghién ctru sl dung gia dinh lam phat
trung binh cla Viét Nam 13 6%. S& liéu nay duoc
tinh todn dwa vao lam phat ctia Viét Nam tir nam
1993 dén nay, tir co s& dit liéu Téng cuc Théng
ké va tham khao cdc nudc (Indonesia, Théi Lan,
Malaysia) c6 mirc phat trién twong ty vdi Viét
Nam trong 20 ndm t&i™. Cac loai chi phi danh
nghia s& tdng bang lam phat hang ndm.

Ty suat chiét khau x3 hdi s& dung la 5% theo
hwéng dan vé khung phan tich chi phi lgi ich cho
cac dy an xtr ly CTR ca Uy ban chau Au (2008).
Day |a ty suat chiét khau thap nham dénh gia chinh
xac gia tri ciia moi trudng trong tuong lai xa theo
quan diém vé phat trién bén virng. Trong phan
phan tich d6 nhay & cudi bai nghién ciru, mét s6 ty
suat chiét khau x3 héi khéc cling s& dugc st dung
nham kiém dinh do tin cdy cta két qua.

T6c d6 tang trwdng kinh t&€ cda Viét Nam 13
7%, t6c d6 tdng dan sé gitt @ murc trung binh

) S ligu cda Ngdn hang thé gidi va Téng cuc Théng ké.
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2,6% & céc do thi. Nhu vdy, GDP binh quan d3au
nguoi sé tang & muc 4,4%.

Téng lwvong CTR x{ ly trung binh tai céc dv
an s@ tdng cung vdi t6c do gia tang dan s6. Chi
phi vAn hanh moi nam theo danh nghia la gidng
nhau trong sudt vong doi dy an.

Phéan tich chi phi lgi ich m& rong khéng tinh
dén céc khoan chuyén giao nhu thué, 13i suét.
B&i vi thue chat trong trwdng hop nay thi chi
phi cla ngudi nay déng thoi cling 1a lgi ich cua
ngudi kia. Do nhitng d&i twgng nay déu & trong
cung mdt nén kinh té, loi ich rong cta cac khoan
nay bang khong.

Theoi gian phan tich cho mdi du an sé kéo
dai tir khi du 4n bat dau di vao hoat déng cho

t&i hét vong doi du kién. Chi phi xay dung va
mua sam thiét bj ban dau dwoc gid dinh 1a
chi trd toan bo trong ndm dau tién cla vong
doi. Cac chi phi va lgi ich hang nam sé duoc
thu hudng/ganh chiu vao cudi nam. Chi phi
moi trudng duwogc coi 1a kéo d3i mai mai vé
sau néu khdng cé tadc déng cai tao va nang
cao chat lvgng.

3. K&t qua nghién ciru

3.1. Phdén tich chi phi loii ich dw én chén lép chét
thdi ran Nam Son

K&t qua tinh todn lgi ich va chi phi tir qua
trinh x& ly CTR tai khu chén |ap Nam Son dugc
trinh bay tai Bang 2.

Bdng 2. Chi phi ¢6 dinh va chi phi vén hanh khu chén Idp Nam Son

Loai chi phi Tién (triéu VND)
Chi phi Chi phi xay dwng 52,9
6 dinh | chi phi d3u tu thiét bi 17,4
Cac chi phi ngoai dy tinh 35,5
Chi phi Luong (trung binh 1 nam) 816
Véﬁ h:‘aAnh Tién bao hiém cho cdng nhan, nhan vién (trung binh 1 ndm) 154,9
lt?pl chon Tién dién, nwdc, gas,... (trung binh 1 ndm) 90,3
Chi phi bdo dudng, bao tri thiét bi (trung binh 1 ndm) 154,9
Thué doanh nghiép (Coporation tax) (trung binh 1 ndm) -
Chi phi nguyén vat liéu (phu gia, men vi sinh) (trung binh 1 nam) 254
Chi phi lién quan t&i dat dai (thué dat, mua dat,...) (trung binh 1 ndm) 340,6
Cac chi phi khac (trung binh 1 nam) 36,55

Chi phi ¢6 dinh cla bai chon 1dp CTR Nam
Son (C,) dwoc gia dinh chi trd mot [an vao ndm
2000 va chi phi van hanh (C,) duoc chi tra hang
nam lan luvot [ 108,8 triéu VND va 1.847 ti VND.
Két qua tinh toadn cho thay gia tri hién tai rong
(NPV) cta dy an chén 1ap Nam Son 1a am & muic
1.400 ti VND. Cung vdi do6, ty sé lgi ich chi phi
(BCR) chi dat 0,64 . Piéu nay cho thay day la mot
du 4n khéng kha thi va gay ra thiét hai vé mat
kinh té& cho x3 hoi.

Hinh 1 cho thay khi ty & lam phéat tidng cao,
NPV va BCR déu cé xu hudng gidam. Nhu vy,
hiéu qua dy an chiu anh hudng kha tiéu cuc tir
sy bat 6n vi mé cla nén kinh té. V&i ty 18 lam
phat gia dinh rat cao 16% hay rat thap 2%, du én
chdn 1ap CTR Nam Son ludn c¢é NPV<0 va BCR<1.
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Do d6 ta cé thé két luan rang sw khong kha thi
cta dv an ludn chac chan & muc cao.

Lya chon ty sudt chiét khau thap thuong
ddng nghta vai coi trong céc chi phi kéo dai trong
tuong lai d&i v&i méi trwdng. Cu thé, nhirng dy
an gay ton hai téi moi trudng thudong dé tré nén
khong kha thi néu sir dung ty suat chiét khau
th&p. Trong truding hop dy dn Nam Son, ty suat
chiét kh3u cang tang thi NPV va BCR déu cé xu
hwéng giam. Véi ty suat chiét khdu rat cao &
muc 14% hay rat thap & mic 2%, dy an ludn
c6 NPV<0 va BCR<1. Nhuw vay, du vé&i quan diém
phén tich hudng tdi phat trién bén vitng va bao
vé moi truong hay huwdng tdi cac lgi ich trong
ngan han, tinh khéng kha thi cGia dy én chon Iap
CTR Nam Son ludn chdc chan & mdc cao




3.2. Phdn

thdi rdn Kiéu Ky
Két qud tinh toan lgi ich va chi phi tir qua

0
0%
-500000

2%

4%

6% 8% 10% 12%

14%

-1000000

-1500000

-2000000

-2500000

-3000000

triéu VND - # =NPV —e—BCR

0.665
16% 66
0.655
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064
0635
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062
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Hinh 1. Sw thay déi NPV (triéu déng) va BCR dw dn Nam Son d6i véi chi s6 lam phdt

0 0.65
0% 4% 6% 8% 10% 12% 14%
0.645
-500000 =
0.64
-1000000
0.635
-1500000 0.63
0.625
-2000000
0.62
-2500000
0615
-3000000 0.61
tridu VND - @ =NPV —e—BCR

Hinh 2. Sw thay déi NPV (triéu ddng) va BCR dw én Nam Son déi vdi ty sudt chiét khdu

tich chi phi lgii ich dw dn chén lép chét

trinh bay tai Bang 3.

trinh x& ly CTR tai khu chdn 14p Kiéu Ky duoc

Bdng 3. Chi phi c6 dinh va chi phi vén hanh bdi chén lép Kiéu Ky

Loai chi phi Tién (triéu VND)
Chi phi Chi phi xay dung 20,75
c6dinh | chi phi d3u tu thiét bi 81,532
Cac chi phi ngoai du tinh 5,114
Chi phi Luong (trung binh 1 nam) 240
Véj‘ héﬂnh Tién bdo hiém cho cdng nhan, nhan vién (trung binh 1 ndm) 52,8
Ik;:: chon Tién dién, nwdc, gas,... (trung binh 1 ndm) 932,15
Chi phi bao dudng, bao tri thiét bi (trung binh 1 ndm) 213
Thué doanh nghiép (Coporation tax) (trung binh 1 ndm) 20,54
Chi phi nguyén vat liéu (phu gia, men vi sinh) (trung binh 1 nam) 159,23
Chi phi lién quan t&i dat dai (thué dat, mua dat,...) (trung binh 1 ndm) 9,75
Cac chi phi khac (trung binh 1 nam) 81,37
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Chi phi ¢é dinh (C,) va chi phi van hanh (C)
cla bai x&r ly CTR Kiéu Ky lan luot 13 107,4 triéu
VND va 1.688,3 triéu VND, trong d6 chi phi c6
dinh duogc gia dinh chi trd mot [an vao ndm 1999
va chi phi vdn hanh duoc chi trd hang nam. Két

205000
200000
195000
190000
185000
180000
175000

0%
triéu VND

2% 4% 6%

8%

= @& =NPY

10%

qua tinh todn cho thay gid tri hién tai rong (NPV)
cla dy 4n chdn 4p Kiéu Ky la dwong & mirc 190
ti déng. Cung vai do, ty so loi ich chi phi (BCR)
dat 1,2. Diéu nay cho thay day |a mot du an kha
thi va hiéu qua vé mat kinh té.
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Hinh 3. Su thay d6i NPV va BCR dv dn Kiéu Ky déi vdi chi sé lam phdt

250000

200000

150000

100000

50000

0

0% 2%

triéu VND

4%

6%

- @ —NPV

8%

1.26
1.24
1.22
1.2

1.18
1.16
1.14
1.12
1.1

1.08
1.06
1.04

16%

10% 12% 14%

—gr— BCR

Hinh 4. Su thay déi NPV va BCR dy dn Kiéu Ky déi vdi ty sudt chiét khdu

Hinh 3 cho thay khi ty 1é lam phéat cao hoic
thap du an chén 13p CTR Kiéu Ky ludn c6 NPV>0
va BCR>1. Do d6 ta cé thé két luan rang tinh
kha thi va hiéu qua hoat déng cta du an ludn
chac chan & mic cao. Dy an sé dat duoc loi ich
rong l&n nhat khi ty 1& lam phat dat 10%. Trong
trwong hop du &n Kiéu Ky, véi ty suat chiét khau
rat cao & mirc 14% hay rat thap & mirc 2%, dy
an ludn c6 NPV>0 va BCR>1. NPV sé& chi chuyén
thanh am khi st dung ty suat chiét khau la 25%.
Nhu vay, du v&i quan diém phan tich hudng téi
phat trién bén virng va bao vé mdi trwdong hay
hudng t&i cac loi ich trong ngan han, tinh kha thi
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va hiéu qua hoat dong clia dy an Kiéu Ky luén
chac chan & mirc cao.
3.3. Phén tich chi phi lgii ich giam phdt théi khi
nha kinh

DE xem xét hai du an x{r ly chén 1ap chat thai
ran dudi géc do gidm phat thai khi nha kinh, nhém
ti€n hanh wéc lwgng chi phi trung binh (AC) gidam
phét thai KNK cha hai dy 4n chon 13p chat thai
ran Nam Son va Kiéu Ky theo thoi gian. Gia dinh
rang dé gidm lwong phat thai nha kinh, cac du
an s& phai danh déi lgi ich c6 duoc tir x{ ly chat
thai ran. Dua vao dit liéu d3 thu thap, cé thé wdc
lwong dugc duwong AC cta hai dw an nhu Hinh 5.
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Hinh 5. Chi phi trung binh gidm phdt théi KNK cta hai dw dn chén 16p chét théi rdn
Nam Son va Kiéu Ky theo thoi gian (ACns: Nam Son, ACkk: Kiéu Ky )

Hinh 5 cho thay viéc cat giam KNK & dy an
chén 1ap chat thai rin Nam Son cé hiéu qua chi
phi cao hon so v&i du an Kiéu Ky. Hay ndi cach
khac, co quan quan ly nén dau tu ngudn lyc dé
cat gidm KNK & cac du 4n chon 1ap chat thai ran
quy mo I&n nhu Nam Son.

4. Két luan

Thong qua phan tich chi phi lgi ich hai dy dn
Kiéu Ky va Nam Son, ta thay rang trong tuwong
lai gan chon 1ap van s& 1a phuong phép tuong
d6i hitu hiéu nham gidi quyét van dé x{r ly CTR
cla Thanh phd Ha N&i néi riéng va Viét Nam néi
chung nho céc wu diém nhu chi phi xay dung va
van hanh ré hay cong nghé s dung don gian,
khong yéu cau lao déng tay nghé cao. Tuy nhién,
két qua tinh toan cling cho thay dv an vdi quy
mo nho nhw Kiéu Ky c6 gid tri hién tai rong (NPV)
duong va ty so lgi ich chi phi (BCR) I&n hon 1,
cho thay tinh kha thi va hiéu qua kinh t€ va moi
trudng (gidm KNK) trong khi cac dy an vai quy

mé 1&n hon nhw Nam Son lai cho két qua nguoc
lai. K&t qud tinh todn cé dé tin cay twong doi
cao d6i vdi su bién déng cda nén kinh té hay cac
quan diém phan tich chi phi lgi ich khdc nhau
nhu coi trong tdc dong moi trwong trong tuong
lai hodc coi trong lgi ich dat dwgc trong hién
tai. Xem xét bang ngan lwu cla 2 du an, co thé
thay rang d6i véi cac dy dn quy mo |én, thiét hai
déi véi moi tredng séng cla ngudi dan khu vy
lan can va chi phi phat thai CO, d6i véi xa hoi
thuwong tang rat cao. Do ngoai rng tiéu cuc tir
méi trwdong dwoc cho [a s& cé anh hudng trong
twong lai xa, nhirng lgi ich tlr x& ly CTR thuong
khong thé bu ddp ndi. Nhu vay, khi ap dung
phuong phap chén 1dp CTR, nén wu tién cac du
an véi quy moé nhé nham kiém soat hiéu qua céc
tac dong t&i méi trwdng. Ngoai ra, cling can yéu
cau céc dy an chén I4p CTR c6 phuong an dén
bu thod dang cho nguwdi dan cac khu vue 1an can
nham gidm nhe thiét hai d6i vdi sirc khde va san
xuat cda ho.
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COST BENEFIT ANALYSIS OF MUNICIPAL SOLID WASTE DISPOSAL: CASE
STUDY IN KIEU KY AND NAM SON LANDFILLS IN HA NOI

Tran Phuong®, Nguyen Viet Thanh®, Do Tien Anh®),

Huynh Thi Lan Huong®, Nguyen Van Thang®
@pepartment of Geology and Minerals of Viet Nam
@University of Economics and Business, Viet Nam National University
B)Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: In recent years, along with the rapid development of the economy and the rapid urbanization
process, municipal solid waste (MSW) treatment has become anurgent issue that needs to be addressed,
especially in big cities. By analyzing cost-benefit of Kieu Ky and Nam Son landfills, this study shows that in
the near future MSW disposal will remainto be one of themost effective treatment measures due to low cost
of construction and operation and simple technology without requiring highly skilled labor. Results show
that small scale landfills like Kieu Ky (handling less than 100,000 tons of MSW per year) is more cost - effec-
tive and environmentally friendly (in term of greenhouse gas emission reduction) than large scale landfills
like Nam Son (handling less than 200,000 tons of MSW per year). Thus, small-scale MSW disposal projects
should be prioritized rather than large scale MSW disposal projects in order to limit the impacts on the
environment. In addition, it is also required that MSW disposal projects provide adequate compensation to
nearby residents to mitigate the damage to their health and production.

Keywords: Cost benefit analysis, solid waste disposal, Kieu Ky, Nam Son, Ha Noi.
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NANG LUQNG GIO BIEN THE G101 VA BE XUAT NGHIEN cU'U,
PHAT TRIEN DIEN GIO BIEN VIET NAM HUGNG TG1 MUC TIEU
GIAM THIEU TAC PONG BIEN DOI KHi HAU

Du Vin Toan, Nguyén Khic Poan, Nghiém Thanh Hai, Nguyén Thé Thinh
Vién Nghién ctru Bién va Héi ddo

Ngay nhén bai 16/5/2017; ngdy chuyén phdn bién 19/5/2017; ngay chép nhén dédng 9/6/2017

Tom tat: Bai bdo gidi thiéu so b hién trang khai thdc tai nguyén ndng lwong gié trén thé gidi néi chung
va gié trén bién (offshore wind) ndi riéng. Trong bai ciing gidi thiéu cdch tinh todn mat dé ndng lwong gidé
trén cdc tdng cao khi quyén, phwrong thirc phdn viing tdi nguyén ndng lwong gid bién Viét Nam va dé xudt
gidi phdp nghién ctru va phdt trién ndng lugng gid trén bién, trng phé vdi bién déi khi hdu. Ving bién Viét
Nam c6 tiém ndng tdi nguyén ndng lwong gié bién rét I6n, vdi viing bién 0-30 m nwdc cé 111.000 km? vdi
cbng suét la 64.000 GW, 30-60 m nudc cd dién tich Id 142.000 km? vdi céng sudt tiém nédng dat 106.000 GW.
Ving cé tiém nédng nhét la viing ven bo Binh Thudn - Ca Mau vdi mat dé dat gdn 1.000 w/m? dat cao nhét
Viét Nam va ngang tédm thé gidi, va hién da dwoc trién khai trang trai gid tai Bac Liéu, C&d Mau cdng sudt
téng la 1 GW, va cé khu vire dén ndm 2030 sé la 8 GW. Bai bdo dé xudt nghién ciru va phdt trién dién gid bién

s& goép phan gidm nhe khi nhd kinh, huwdng tdi gigm tdc déng cta bién déi khi hdu.
Tir khéa: Néng lwong gié, Bién Béng, bién déi khi hdu, gidm thiéu cdc-bon, trang trai gid.

1. Mé dau

Hién trang bién d6i khi hau, 6 nhiém moi
trwdng, suy thodi da dang sinh hoc va hé sinh thai
dién ra manh mé va dang de doa cudc séng toan
cau va dic biét Ia than d4, dau mo, khi d6t con vai
thap nién nita sé can kiét, loai ngudi sé lam vao
nguy co khldng hoang nang lwgng nghiém trong,
nén nhiéu nudc dua nhau phét trién nang lvong
gid. Hién nay gia cta dién khai thac tir ndng lugng
gid d3 xap xi vdi gia dién tlr cdc ngudn nhién liéu
héa thach truyén théng. Tai nguyén nang lugng
gi6 1a ngudn nang lugng mdi va phat trién manh
nhat trén thé gidi trong thoi dai ngay nay. Nang
lvgng gid trén bién duwoc chuyén d6i thanh dién
nang nho cac tudc-bin. Cac loai tudc-bin nay cling
giéng nhu cac tudc-bin nang luong gié trén dat
lien nhung d3 dwoc “bién hdéa” va dugc ché
tao v&i tudi tho cao hon dé phu hop véi diéu
kién khac nghiét trén bién. Cac tudc-bin nay noi
chung c¢6 kich thudc to hon cung loai trén dat
lién va cé cong suat Ién hon. Cong suat cla cac
tubc-bin gié tdng rat nhanh trong nhitng ndm
gan day. Cac nudc co sy gia tdng rat manh céng
suat cac tudc-bin gidé 1a Dan Mach, D¢, Ha Lan,
Na Uy, Thuy Dién va Anh.

Gan day, My va cac quéc gia, t6 chirc thé gidi
phat trién nang luong gié d3 cé dinh nghia tai
nguyén nang lwgng gio trung binh 10 nam lién tuc.
Ban d6 mat d6 gid va mat d6 nang lugng gid trung
binh nhigu ndm d3 dugc nhiéu qudc gia xay dwng
dé lam tién d@é cho viéc quy hoach khai théc, si
dung tai nguyén mai nay. Hién nay danh sach cac
trang trai gié bién dang duoc khai thac, quy hoach
la nhitng noi co tdc dé gié dat hon 6 m/s.

Hién nay téng s6 cac du an dién gié da va
dang thuc hién trén bién vao khoang 1.500 dy
an [8] tir d6 sdu 0 m dén 100 m nudc cac vung
bién trén thé gidi, c6 dién tich tir vai km? cho
dén hang trdm km? vdi tdng céng suat 1én dén
3.000 GW, va khu vuec bién Viét Nam cling nam
trong vung nhiéu tiém nang phat trién dién gié
bién néu ching ta cé chinh sach khai thac sl
dung tai nguyén nang lvong gid bién phu hop.
2. Hién trang phat trién ning lvong dién gid
bién trén thé gi¢i

Theo bdo cdo théng ké [9] clia Hiép hdi Nang
lwong téi tao toan cau (IREN) ndm 2016, thi ty
trong cdng suat dién gié mdi nhat toan cau hién
dang chiém 9% cua téng cac ngudn dién hién cé:
Dirng d4au la Trung Quéc chiém 34%, My 1a 17%,
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Durc 1a 10%, sau d6 dén An Do 6%, Tay Ban Nha
5%, Anh, Canada déu 3%, con Phdp, Italia, Brazil

déu 2%, Thuy Pién, Pan Mach, Thd Nhi Ky, Ba
Lan déu 1% (Hinh 1).

34%

17%

10%
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Hinh 1. Ty trong céng suét dién gié toan céu tinh dén hét ndm 2015 [11]

Céc dy an dién gid bién ngoai khoi dau tién
duworc 13p dat ngoai khoi bo bién clia Pan Mach vao
nam 1991. Ké tir d4, quy mé thuwong mai cac trang
trai gié ngoai khoi da duwoc hoat dong trong vung
nwéc ndng trén toan thé gidi, chl yéu la & chau Au.
Gan déy, sy tién bd vé cdng nghé va gid thanh dau
tw gidm da tao ra sy phét trién manh mé thj truong
dién gi6 bién toan cau, lam cho tai nguyén nang
lwong gid bién trd nén quy gia hon rat nhiéu, dac
biét tlr ndm 2013 trd lai day khi ngudn luc toan cau
danh wu tién cho khai thac tai nguyén nang luong
gi6 bién nhiéu qudc gia, voi dd sdudalanratrO m
nudc dén hang tram mét nudc bién sau [13].

Hiép hoi Ning lwong gié thé gigi [11] d3
théng ké ndng luong gid bién toan cau (Hinh 2)
trong 6 thang dau ndm 2016 dat hon 12,7 GW,
ndm 2015 gan 12,1 GW, nim 2014 13 8,7 GW,
nam 2013 la 7,45 GW.

Hinh 3 cho thay céc trang trai gié tap trung
cht yéu tai cac nwéce Tay Au, k& dén la khu vuc
bién Déng va chau M§. Tai bién Déng cé khu
vuc phia Bic xung quanh eo Dai Loan ¢é dy an
da trién khai va nhiéu dy 4n dang duoc trién
khai. Phia Nam bién Doéng cé du an dién gié
bién cta Viét Nam. V&i tiém nang tai nguyén
nang lwong gié bién tdt, Viét Nam cé thé sdm
tré thanh qudc gia dién gié bién. Theo sé liéu
thiét k& trang trai gid I&n [11] cha gan 1.500
trang trai gio da va dang xay dwng thi tdc d6 gid
trung binh ndm trong 10 nam lién tuc tang 100
m cho thdy khoang tir 7-12,5 m/s ¢6 tinh hitu
ich va thuong mai cao. Su phat trién tai nguyén
nang luong gid cling phu thudc vao chinh sach
gid mua dién, dau ndi ludi dién quéc gia, va dac
biét chinh sach thué mat bién, chinh sach thué

2014 8715

2013 7449

a 2000 4000 6000 8000 10000 12000 14000

MW
Hinh 2. Céng suét dién gid bién Idp didt hang
ndm 2013-2016 [11]

Hién nay theo Hinh 4 Vuong qudc Anh dirng
dau vé phat trién dién gié bién va chiém 40%
toan cau, sau dé 1a Plrc v&i 27%, Pan Mach vdi
10,5%, Trung Quéc 8,4%, Bi 6%. Theo dy tinh
(Hinh 5) cha cac chuyén gia dién gi6 thi tdi nam
2030 dién gid bién s& lién tuc gia tdng manh

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 2 - Thang 6/2017

86
—

céc-bon clia quéc gia.

-

7l 4{ ,;.%&.5 e
Hinh 3. Hién trang phdn b6 cdc trang trai
gid bién toan céu [11]

cung vdi gié trén dat lién, cé thé dat t&i hon 100
GW va ¢6 xu huwdng tang manh.

Theo Hiép hoi Ning lwong gié chau Au
(EWEA), thém 3 GW cdng suat dién gid ngoai
khoi da dwoc dua truc tiép bién déi thanh dién
ndng trong ndm 2015, nang t8ng cdng suat gié
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Hinh 4. Hién trang ty trong céng sudt dién
gid bién toan céu [9]

Hinh 5. Dy bdo tdng truéng dién gié
trén bién va dat lién 2030 [9]

United Kingdam

Hinh 6. Phén b6 cdc trang trai gié mot khu vuee bién Yorkshire (Anh)
vdi cbng sudt 1,8 GW va xa b dén 89 km [9]

ngoai khoi cla chdu Au duoc sir dung truc tiép
lam dién ndng 1d hon 11 GW. Chau Au s& lap
dat xong 20 GW cdng suat dién gid ngoai khoi
& chau Au vao nam 2020. Tai chau My va chau A
cling dang phat trién manh dién gio bién, tao nén
su phat trién manh mé dién gié bién trén toan cau
(Hinh 6) cho thay thoi ky phat trién bung né dién
gi6 trén bién bat dau tir 2015/2016 va dat dinh cao
vao ndm 2030 vdi téng cong suat [én téi 60 GW.
Danh sach 25 trang trai gio ngoai khoi (Bang 1)
dau tién dang hoat déng theo mirc d6 cdng suat
thiét ké. Tinh dén nay London Array & Anh (UK)
la trang trai gié ngoai khoi I&n nhat thé gidi dang
hoat déng véi cong suat thiét k& 630 MW, thir 2 13
Gwynty Mor (576 MW), tht 3 |a Greater Gabbard
(504 W), thr 4 gdbm Anholt (400 W) (Pan Mach)
va Global Tech | (400 MW), Bard (400 W) tai Dirc.
Cac nha san xuat I&n nhat hang ndm (2012) cla
nang luong gid la trang trai gid Greater Gabbard
(Anh) sdn xuat 1.195 TWh (GWh), 1&n th& hai la
Horns Rev 2 (Pan Mach) véi 956 GWh. Xét vé
téng san luong ké tir khi bat dau hoat dong thi
trang trai Horns Rev 1 (Pan Mach) van 13 16n nhat

V@i 5.877 GWh san xuat, Nysted 1 (Pan Mach) 13
trang trai gid I&n thir hai trén thé gidi vé téng s6
nang lugng duwoc san xuat 5.097 GWh, thi ba la
Horns Rev 2 vdi 2.959 GWh. Anh con lap ky luc
xay dung trang trai gié 1én dén 1,8 GW va xa b&
89 km (Hinh 6).

Bang 2 cho thay cac du an dién gid bién Viét
Nam ciling thuéc cac trang trai gié I1&n dugc xép
hang, v&i tdng 2 dai dy an (nhiéu pha) la 1.000
MW v@i thai gian hoan thanh dy kién, nam 2020
trang trai gidé Bac Liéu va nam 2020 trang trai gio
Khai Long, Ca Mau nam 2025.

Hién nay cdc du an trang trai gid cong suat hon
1,2-3,5 GW dang dugc thiét ké tuwong d6i nhiéu
(Bang 3) tai Ha Lan, Thuy Dién, Han Quéc, Anh.

Theo s6 liéu cta cac nha khoa hoc Birc [13]
(Hinh 7) cho thay birc tranh gia thanh tirng kWh
tlr cdc ngudn tai nguyén hién tai thi dién gié
bién con kha cao tir 0,12-18 cent. Theo nghién
clru danh gia ctia cac nha khoa hoc My [13] Bang
5 cho thay tiém nang ndm 2030 gi4 dién gid bién
xudng con 7 cent/kWh vdi téc d6 gid trung binh
nam l&n hon 7 m/s, cho thdy co hoi sdn xuat
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hang loat trang trai dién gié bién rat kha quan. chirc d4u thau dy an dién gi6 bién cong suat 400
Mé&i day nhat 1 dy an dién gié bién cla Ha MW va Cong ty Dau khi Pan Mach DONG [12] d3
Lan ngay 16/9/2016 dua tin Chinh phd Ha Lan t6 thang thau vai gia thanh 1a 8 cent/kWh.

Bdng 1. Danh sdch 25 trang trai gié toan cdu dang van hanh [11]

Trang trai gié Coéng suat | Quéc Toa d6 Loai tudc-bin, N3am hoat dong
(MW) gia Hang san xuéat
London Array 630 Anh 51°38'38"N; 175 x Siemens SWT-3.6- 2012
01°33'13"E 120
Gwynt y Mor 576 Anh 53°27'00"N; 160 x Siemens SWT-3.6- 2015
03°35'00"W 107
Greater Gabbard 504 Anh 51°52'48"N; 140 x Siemens SWT-3.6- 2012
1°56'24"E 107
Anholt 400 Dan 56°36'00"N; 111 x Siemens SWT-3.6- 2013
Mach 11°12'36"E 120
BARD Offshore 1 400 burc 54°22'0"N; 80 x BARD 5.0MW 2013
5°59'0"E
Global Tech | 400 Durc 54°30'00"N; 80 x Areva Multibrid 2015
6°21'30"E M5000 5.0MW
West of Duddon 389 Anh 53°59'02"N; 108 x Siemens SWT-3.6- 2014
Sands 3°27'50"W 120
Walney (phases 367,2 Anh 54°02'38"N; 102 x Siemens SWT- 2011 (pha 1)
1&2) 3°31'19"W 3.6-107 2012 (pha 2)
Thorntonbank 325 Bi 51°33'00"N; 6 x Senvion 5MW, 2009 (pha 1)
(phases 1-3) 2°56'00"E 48 x Senvion 2012 (pha 2)
6.15MW 2013 (pha 3)
Sheringham Shoal 315 Anh 53°7'0"N; 88 x Siemens SWT-3.6-107 2012
1°8'0"E
Borkum Riffgrund 1 312 buc 53°58'0”"N; | 78 x Siemens SWT-4.0-120 2015
06°33'00"E
Thanet 300 Anh 51°26'0"N; 100 x Vestas V90-3.0MW 2010
01°38'0"E
Nordsee Ost 295 Durc 54°26'00"N; 48 x Senvion 2015
7°41'00"E 6.15MW
Amrumbank West 288 Durc 54°30°0”"N; | 80 x Siemens SWT-3.6-120 2015
07°48'00"E
Butendiek 288 Durc 54°54'0"N; | 80 x Siemens SWT-3.6-120 2015
07°45'00"E
DanTysk 288 buc 55°9’00”N; | 80 x Siemens SWT-3.6-120 2015
7°10'30"E
EnBW Baltic 2 288 blrc 54°58'24"N; | 80 x Siemens SWT-3.6-120 2015
13°10'40"E
Meerwind Sud /Ost 288 blrc 54°23'00”N; | 80 x Siemens SWT-3.6-120 2015
7°42'00"E
Lincs 270 Anh 53°11'00”N; | 75 x Siemens SWT-3.6-120 2013
00°29'00"E
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Trang trai gi6 Cdng sudt | Qudc Toa dd Loai tudc-bin, Nam hoat déng
(MW) gia Hang san xuat
Humber Gateway 219 Anh 53°38'38"N; | 73 x Vestas V112-3.0MW 2015
0°17'35"E
Northwind 216 Bi 51°37'08"N; 72 x Vestas V112-3.0MW 2014
02°54'03"E
Westermost Rough 210 Anh 53°48'0”"N; | 35 x Siemens SWT-6.0-154 2015
00°9'0"E
Horns Rev 2 209,3 Dan 55°36’00”"N; | 91 x Siemens SWT-2.3-93 2009
Mach 7°35'24"E
Rodsand Il 207 Pan 54°33'0"N; 90 x Siemens SWT-2.3-93 2010
Mach 11°42'36"E
Chenjiagang (Jiang- 201 Trung | 34°29°00"N; 134 x 1.5MW 2010
su) Xiangshui Quéc | 119°52'00"E
Bdng 2. Danh sdch cdc trang trai gid bién Ién dang xdy duwng sép hoan thanh [11]
Trang trai | Cong suat | Qudc Toa do Loai tudc-bin, Niam Ghi chu
gio (MW) gia Hang san xuat hoan
thanh
Gemini 600 Ha Lan 54°11'N; 150 x Siemens SWT- 4.0- 2017
5°53'E 130
Gode Wind 582 buc 54°04'N; 97 x Siemens SWT-6.0-154 | 2016
(pha 1+2) 7°02'E
Race Bank 580 Anh 53°16'N; 91 x Siemens SWT-6.0-154 | 2018
0°50'E
Dudgeon 402 Anh 53°16'N; 67 x Siemens SWT-6.0-154 | 2017
1°23'W
Veja Mate 402 Durc 54°19'1"N; 67 x Siemens SWT-6.0-154 | 2017
5°52'15"E
Rampion 400 Anh 50°40'N; 116 x MHI Vestas V112- 2018
0°06'W 3.45MW
Wikinger 350 Durc 54°50'2"N; 70 x Adwen AD 5M-135 2017
14°4'5"E
Nordsee One 332 Durc 53°58'0"N; 54 x Senvion 6.2M126 2017
06°48'00"E
Sandbank 288 Durc 55°11'0"N; | 72 x Siemens SWT-4.0-130 | 2017
(Pha 1) 06°51'00"E
Bac Liéu 700 Viét 9,236°N; 10 GE 1,6 M-82,5, 2020 |1122/1461
(pha 1, 2, 3, Nam 105,823°E 50 GE 1,6 M-82,5, 8,19 m/s
4) 100GWE 2M-107; (100 m)
200GWE 2M-107
Ca Mau 300 Viét 8,768°N; 50GE-2M-107 2025 |1170/1461
(pha 1, 2) Nam 105,288°E 100GE-2M-107 7,82 m/s
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Bdng 3. Danh sdch cdc trang trai gié bién dang thiét ké vdi cdng suét Ién hon GW [11]

Trang trai gi6é Cdng suat (MW) Quéc gia Toa do
Borselle Offshore 3.500 Ha Lan
Blekinge Offshore 2.500 Thuy Dién 55°56'15"N, 14°59'37.3"E
Korea Offshore 2.500 Han Quéc
Moray Firth 1.300 Anh
Creyke Beck A 1.200 Anh 54°43'28.63"N, 2°46'06.80"E
Creyke Beck B 1.200 Anh
East Anglia (Norfolk Bank) 1.200 Anh
Irish Sea 1.200 Anh
Teesside A 1.200 Anh
Teesside B 1.200 Anh
Triton Knoll 1.200 Anh

Xu huéng gia dién gié bién

Bdng 4. So db xu thé gid thanh dién gid bién cua My (USD gid 2009) [13]

Thanh phin 2010 2020 2030 2010 - P4t

Chi phi 13p d3t ($/kwW) 4.259 2.900 2.600 2.120
Chiét kh3u I5i suat (DRF)® 20% 14% 8% 12%
Céng suat Tuabin (MW) 3,6 8,0 10,0 1,5
Puong kinh canh quat (m) 107 156 175 77
Pién nang san xuat /Tuabin (MWh) 12.276 31.040 39.381 4.684
Cong suat thuc té 39% 44% 45% 36%
That thoat 10% 7% 7% 15%
San ¢ 95% 97% 97% 98%
Céng xuat canh quat 0,45 0,49 0,49 0,47
Hé théng truyén luc 0,9 0,95 0,95 0,9
Téc d6 gid (m/s) 12,03 12,03 12,03 10,97
T6c dd gid trung binh & dé cao trung 8,8 9,09 9,17 7,75
tam (m/s)

Lwc cét cla gié 0,1 0,1 0,1 0,143
Chiéu cao cot gié (m) 80 110 120 80
Gia dién (S/kwh) 0,27 0,10 0,07 0,09
Gia dién ($/kWh) cé dinh 7% DR 0,12 0,08 0,07 0,08
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Hinh 7. Gid thanh (Euro) déu tw dién trén 1 kWh cdc dang tai nguyén khdc nhau [13]

3. Phwong phép tinh toan va phan vung tiém
nang nang lwong gié ly thuyét

3.1. Céng thirc tinh mdt dé ndng lwong gio
téng cao

Theo tai liéu cho thay [1, 6], s& dung ham
phan bd loga vira tién lgi vira phu hop kha t6t
da&i véi tée do gid trong I&p khi quyén tir mat dat
dén d6 cao khoang 100 m.

Quy luat loga nham md phdng su bién déi
theo chiéu thang dirng cla toc do gié ngang
trong |&p bién, chi yéu 13 1&p bé mat (tir mat
dat dén do cao khodng 100 m). O nhitng 1dp cao
thudc khi quyén ty do thi phan bé gid lai tudn
theo lut gi6 dia chuyén. Néu biét téc do gid V,
& d6 cao z, 6 thé tinh dugc téc d6 gié V, & do
cao z, theo cong thirc sau [4, 10 [:

V, In(z,/z,)

4

2270 (3.1)
V. In(z,/z,)

Suy ra:

* " Y nz, 1 2,)

Trong do, V, la téc d6 gié & d6 cao can tinh
z,V, la t6c dd gié quan trac mat dat, z, 1a d6 gd
ghé cia mat dém, murc z, 1a d6 cao ctia may do
gié mdt dat (z, = 10 m).

Do d6 cao can tinh thudong I1&n hon dé cao
do gié mat dat (z>z ) nén V>V, hay toc d6 gid
tang theo dé cao cua dia hinh. Ngoai ra, mirc d6
tang 1én cha tdc d6 gié theo dd cao phu thudc
vao d6 gb ghé clla mat dém (z ). Khi d6 go ghé

cla mat dém cang I&n thi téc d6 gié & dd cao
can tinh (V) cang tang nhanh.

Dé tinh toan téc d6 gié & cac dd cao khac
nhau ching ta can xac dinh d6 gbé ghé cta khu
vure dat tram do gié. Do god ghé cla khu vye dat
tram phu thuéc vao dang dia hinh cla khu vuc
xung quanh va tinh trang cia méat dém. Do gb
ghé cang I&n khi dia hinh cé nhiéu vat can, do do
cang |én cao toc dd gié cang tang.

N&ng luong tire thoi cda lubng gid cé van téc
V trén dién tich S duoc dit thang goc véi ludng
gid chinh 1a ddng nang cta khdi khéng khi va
duoc tinh bang cdng thirc sau:

E=L mv?(33)
2

Trong do:

- E: Nang lugng tlre thoi cda khéi khdng khi
trén dién tich S, (don vi: J/m?/s)

- V: Van t6c cha ludng gid (don vi: m/s)

- m: Khéi lvgng cac phan tir khong khi qua dién
tich S trong 1 don vi thoi gian (don vi: kg/m?/s).

NE&u S 13 don vj dién tich thi khéi lvong cac
phan tlr khéng khi dép trén S trong mot gidy sé
la: m=pV (3.4)

Véi: p (kg/md) 1a khéi lugng riéng (mat do)
cla khéi khi

Nhu vay: 1

3

Pai lvgng E duwoc goi la mat do nang lvong
gio tire thoi twong ng véi van téc gid V va mat
do khéng khi p .

91

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

S6 2 - Thang 6/2017 ||




Gid 1a mot yéu td bién thién lién tuc. Trong
khodng thoi gian nao d6 gié ¢é phan bé theo ham
f(V) thi gid trj trung binh cta V? trong khoang thoi
gian dé 1a V2 duoc xac dinh bdi biéu thirc:

?:Tvsf(V) dVv (3.6)
0

Do dd, mat dé nang lwgng trung binh E trong
khodng thoi gian dé la:

- 1% 3
E_El pVIfWV)dV  (3.7)

Nhu vay dé tinh £ phai xac dinh 2 dai lvong
p va f(V).

Mat d6 khong khi p tdng hodc giam lam cho
mat d6 nang lugng gid E thay d6i theo vdi ty 1é
twong rng. Tuy nhién, tai cing mét diém mirc
bién thién cla p nhd hon nhiéu mdc bién thién
cla V3. D& don gidn trong viéc tinh toan, vdi do
chinh xac cho phép c6 thé coi p 1a mot hing s6
va lay gia tri bang 1,2 kg/m?3. Do dé biéu thirc
(3.7) c6 thé viét thanh:

E:O,G.Tv3f(V) dv (3.8)
0

Cong thirc tinh mat dé nang lwgng giod trung
binh nhu sau [4]: .,
E=0,6V K (3.9)
K 1d hdng s6 Von Karman thuong bang
khoang = 0,4.

e

b 2 ; BEEL =
aQI]I)!: 1058 110E 1168 120E 125E

Hinh 8. Ban dé phén bé gid trung binh 10 ndm
tdng 100 m & Bién Pébng tir 2000-2009 [13]
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3.2. Tiém ndng nédng lwgng gié ving bién
Viét Nam

Theo phén b6 téc dd gié trung binh nhiéu
nam trén toan Bién Ddng, 2 khu vic cé téc do
gi6é rat manh 1a khu vuc Pong Bic rong lén gdom
cad eo Dai Loan va Luzon va khu vuc phia Tay
gidp ranh v&i Nam Bo cla Viét Nam c6 téc do
gid dat tdi 10-11 m/s, day cling chinh la nhitng
vling c6 tiém nang cdng suat dién gié bién I&n.
Tai vung bién Viét Nam, khu vyc tir Binh Thuén
dén Ca Mau, khodng cach tir bo ra d€n 300 km
13 noi cé téc d6 gid dat tr 7-11 m/s, cling |a noi
tiém nang cong suat nang lugng gié I&n nhat
trén thé gigi (Hinh 8). Khu virc ven b vinh Bic
B6 phia Bac tir Quang Ninh dén Quang Tri ¢
tdc dd gid chu yéu thap hon 6 m/s.

Trén ban d6 phan bd tiém nang gid trung
binh & d6 cao 100 m (Hinh 9) [1] cho thay
trén Bién Dong, vung kéo dai doc theo hudng
DPdng Bac - TAy Nam ti¥ eo bién Dai Loan t&i
vung bién khu vyc Péng Nam B6 nudc ta ¢
tiém nang nang lvong kha cao, dat 600-800
W/m?/nam (MW/km?2/ndm). Trong d6, khu
vire ven bién cywc Nam Trung BO 1a mot trung
tdm c6 mat do nang lwvong 400-700 W/m?.
Ngoai ra, trén khu vire Vinh Bic Bo cling hinh
thanh moét trung tam cé mat do nang lvgng
dat 400-500 W/m?.

E

we wr 3 3 3 e

Mgt 8§ nng keyng gib treng binh abm, 4§ a0 100 m

Hinh 9. Ban d6 tiém néng ndng lwong gid trén

Bién Béng va bién ven bo Viét Nam, d6 cao 100 m [1]
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3.3. Phén ving tai nguyén nédng lworng gié bién
ven bo’ Viét Nam

Phuong phdp phén viing dién gié bién

Trong cac qudc gia d3 phat trién tai nguyén
nang lvong gié bién thi phuong phap phan ving
clia My 13 r& nhat. Nham quan ly, quy hoach ning
lvgng bién, My cé Cuc quan Iy ndng luvgng bién
(BOEM - Bureau of Ocean Energy Management),
trong d6 c6 nang lwong gidé bién. My, ndm 2011
da phé duyét Chién luvgc qudc gia vé gid bién [8].
BO Noi vu (DOI) My d3 séng kién thiét 1ap dy an
dién gid duogc xay dwng ngoai khoi bién nuwéc My.
Tudc-bin va try, méng cot gié bién madi dang dwoc
phat trién dé cac du an dién gié c6 thé duoc xay
dwng & cac vung nudc bién siu va xa bo.

Phuong phdp phan loai khu vue dién gié bién

clia MY chia lam 3 d&i khu vuc theo d6 sau (Hinh
10): (1) 0-30 m; (2) 30-60 m; (3)>60 m.

Phén viing gié bién Viét Nam

Theo dd sau, dia hinh va téc dd gid trung
binh ndm (3 mic cao, vira, thap) dua theo
chudi 10 ndm (do dac gié vé tinh NOAA ), duoc
thuc tién ap dung va xay dyng trang trai gié
Bac Liéu va c6 dd chinh xac, hiéu qua tot, déng
thoi kha twong x&rng véi hang tram du an khac
duoc du kién trién khai khu vie ven b déng
bang séng Clru Long (Hinh 11). S6 liéu do dac
dé kiém chirng thyc té€ cla Viét Nam thi dén
nay hau nhu chua cé, nhung vai khd ndng (rng
dung cla cac dy &n véi téng cdng suat du kién
I3 gan 8 GW thi c6 thé tin cdy dugc ngubn sé
liéu clia NOAA.

Céng nghé di thieng mai So dd mau

Hinh 10. Tiéu chi phdn chia khu vyc dién gio theo

tru cét trén cdc khu vurc bién [13]

Dwa theo s6 liéu gi6 trén cao NOAA, khu vic
bién ven b Viét Nam dwoc chia thanh 5 khu
vuc nhu sau (theo duwong bo):

1. Vinh Bac Bo (bién thoai, nong, mat do
nang lugng gié vira);

2. Quang Binh - Quang Ng3i (bién thodi, hep,
mat d6 ndng luong gié thap);

3. Binh Dinh - Ninh Thuan (bién ndng hep,
mat dé nang lugng gié thap);

4. Binh Thuan - Miii C& Mau (bién thoai,
néng, mat do nang luvgng gid cao);

5. M{ii Ca Mau - Kién Giang (bién ndng, mat
do6 nang lwgng gid vira).

Ving ven bién nudc ta, dic biét vung phia
Nam cé dién tich réng khodng 112.000 km?,
khu vyc cé d6 sau tr 30-60 m cé dién tich rong
khoang 142.000 km? cé tiém nang phat trién

Hinh 11. Cdc dv dn dién gié bién du kién tai
ven bién déng béng séng Ctru Long giai doan
2015-2030 vdi téng cbng suét du kién 7.667 MW

dién gi6 bién rat t6t. Dac biét khu vuc bién cé
dd sdu 0-30 m tir Binh Thudn dén Ca Mau rong
khodng 44.000 km?, vi theo s6 liéu gidé Phu Quy,
Cén PAo thi vung nay dat téc do gié trung binh
& do cao 100 m dat hon 5-8 m/s. Hién nay trang
trai gié bién dau tién vdi cong suat gan 100 MW
(Hinh 15) d3 hoat dong va dang nghién clru trién
khai cac giai doan t&i nam 2025 1én t&i 1.000
MW, tirc gap 10 lan.

Két qua tinh todn

Mat d6 nang lugng gié bién (NLGTB) tang
100 m dugc tinh theo tirng 6 lwdi, va diém trung
tam s& la gia tri mat do trung binh. Céng suat
tiém nang (CSTN) gid bién tdng 100 m s& dugc
tinh bang mat do trung binh nhan véi dién tich
cula tirng khu vye bién (DTKVB).

CSTN=NLGTBXDTKVB (3.10)
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Bdng 5. Céng sudt tiém ndng tai nguyén nédng lugng gié bién khu vuwre dé sGu 0-30 m

Khu vue DTKVB (km?) NLGTB MW/km? CSTN (GW )
Vinh Bic B 30.770 400 12.308
Quang Binh - Quang Ngai 4.660 500 2.330
Binh Dinh - Ninh Thuan 2.483 500 1.242
Binh Thuan - M{i Ca Mau 43.770 850 37.205
Mii Ca Mau - Kién Giang 29.390 400 11.756
Téng 111.073 64.841

Bdng 6. Céng sudt tiém ndng tai nguyén nédng luong gié bién khu viwre dé séu 30-60 m

Khu vuc Dién tich (km?) Mat dé NLG MW/km? | Céng suat tiém nang (GW)
Vinh B3c B 29.240 550 16.082
Quang Binh - Quang Ngai 7.100 500 3.550
Binh Dinh - Ninh Thuan 2.111 500 1.056
Binh Thuan - Miii Ca Mau 67.980 1.000 67.980
Mii Ca Mau - Kién Giang 35.980 500 17.990
Téng 142.411 106.658

Téng céng suat tiém ndng tang 100 m toan
thé 5 khu vuc bién Viét Nam véi dé sau 0-30 m
dat 64.841 GW, khu vyc 30-60 m la 106.658
GW. Téng dién tich bién Viét Nam tir 0-60 m 1a
111.072+142.411=253.483 km? va cdng suat |3
151.509 GW. Dac biét khu vuc Binh Thuan - Ca
Mau (0-30 m, 30-60 m) tdng 100 m cd cdng suat
lan lwot 13 26.262 GW va 67.980 GW (t8ng bang
94.242 GW) la vung cé tiém nang gi6é cao nhat va
thuc té cac tudc-bin gid tai ddo Pha Quy va Bac
Liéu da hoat dong t6t, mang lai hiéu qua kinh
té€ cao.

Hinh 12 cho thay cac dy an dién gié bién ven
by dong bang séng Clru Long [13] dang chiém
hau hét khdng gian ven bd tlr 0 m ra dén 6 m
nudc vai dién tinh khoang 3.000 km?, vé&i ké
hoach xay dwng dén nam 2030 va dat 7.667
GW gan gap déi cong suat thiy dién Hoa Binh
[13]. Diéu nay cho thdy phan vlung khai thac tai
nguyén gié bién theo 5 viing va vung Binh Thuén
Ca Mau c¢6 tiém nang I&n nhat |a kha dang vdi
thuc tién.

Cac nganh kinh té€ nhu dién gié s& chiém
khdng gian 3 chiéu gbm khi quyén, mat nudc
va dédy bién (Hinh 13) vdi dién tich kha lén.
Poéng thoi nhu Hinh 14 cung trén khu vuyc
bién cidc nganh nghé truyén théng nhu nudi,
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danh bat thay san, hang hai, quan sy dién ra
thudng xuyén, nay xuat hién cac nganh chiém
c6 dinh dién tich, khdong gian bién nhu dién
gio, dién séng, dau khi thi co quan quan ly
khéng gian bién phai cé gidi phdp &ng dung
hé théng kiém sodat va dinh vi khéng gian cé
dinh, di déng dé cac nganh cé thé hoat déng
chung 1 khéng gian hodc phan tach ¢6 dinh
ranh gidi dé ap dung giai phap cho thué giao
mat bién - khong gian bién thu tién cho ngan
sach nha nuéc.

4. K&t qua va thao luin

Lan dau tién dp dung phwong phép tinh todn
va phan loai gié bién tang cao dua theo s6 liéu
gié trung binh 10 ndm cla Cuc Khi quyén va Dai
duwong My. K&t qua cho thay vung bién Viét Nam
c6 tiém ndng nang luvgng gié trén bién tang cao
100 m va hon 100 m dat rat cao, ngang tam vdi
céc khu vue 6 trang trai giod thé gidi (tdc do gid
dat trén 7 m/s) va cé sy phan bd khac nhau theo
cac khu vuece dia ly.

Cac két qua nghién clru, irng dung céng nghé
va trién khai phéat trién dién gio bién (dién gid
ngoai khoi) hién nay trén thé gidi la rat kha quan,
tao cho cac nudc ngheo, trong dé cé Viét Nam,
nhitng diéu kién thuan lgi di tat don dau dé phat
trién nhanh viéc khai thac si dung cac ngudn




BIEN DONG
(VIET NAM)
.
i
i _']'ruoqif Sa
b |
sl

o

Hinh 12. Ban dé phdn ving tiém ndng ndng lugng gid trén Bién Péng va bién ven bo Viét Nam
(cdc duong ddng sGu 30 m (duwdng chdm) va 60 m (dwong lién))

Hinh 13. So @6 nha mdy dién gié Bac Liéu

nang lwong gid trén bién, gép phan da dang hda
va dadm b3o an ninh nang lwong qudc gia.

Nang lwong gié bién dwoc phan vung dia ly
theo t6c dé gié thanh 5 khu vic bién Viét Nam.
Vinh Bac Bd, Quang Binh - Quang Ngi, Binh
Dinh - Ninh Thuén, Binh Thuan - Mii Ca Mau,
M{i Ca Mau - Kién Giang. V& chiéu ngang tinh
tr bo ra theo céc ddi sau déy bién (do tinh chat
cdng nghé tru gid) vdi cadc khoang dd sau (0-30
m, 30-60 m va hon 60 m).

Téng cOng suat titm nang ly thuyét cdng suat

@.ﬂmm
v;

Tuyén hing hi
 Danhbie - Chd 5 e tién
 hGisin | - Khodng odch an fodn

Bt aipend
= Cling chung oo
b g tdng va chide bj

Quiin sy
ih l Q

Hinh 14. Phén bé khéng gian cdc nganh
khai thdc bién

la 151.509 GW (v@&i d6 sau 0-30 m dat 64.841
GW, khu vurc 30-60 m la 106.658 GW)

bac biét khu vye Binh Thuan - Ca Mau (0-30
m, 30-60 m) tdng 100 m cd cong sudt lan luot
3 26.262 GW va 67.980 GW (t3ng bing 94.242
GW) 13 vling ¢6 tiém nang gid ly thuyét cao nhat
va khoang 10.000 GW tiém nang k{ thuat va hau
nhu khéng cé b3o bién véi téc do gid 1on.

Téng cdng suat titm nang k§ thuat dién gid
bién dat khoang 10-15% cho thay toan Viét Nam
(d6 sdu 0-60 m) co thé dat hon 15.000 GW, riéng
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khu vuc 4 tir bién Binh Thuan - Ca Mau dat gan
10.000 GW, chiém dén 2/3 tiém nadng ki thuat
dién gio bién Viét Nam.

Cac trang trai tubc-bin gid tai ddo Phu Quy
va Bac Liéu d3 hoat dong tot v&i hiéu suat dat
33-35% cong suat thiét ké va mang lai hiéu qua
kinh té cao, co héi thu hoi von khodng hon 13
nam, so v&i tudi tho tudc-bin 25 ndm. Trang trai
gié bién Khai Long, Ca Mau dang bat dau xay
dung tir thdng 1/2016 véi cdng suat giai doan 1
la 100 MW.

Hiéu qua kinh té va méi truong do trang trai
gi6 bién dong gép ngén sach cho cac dia phuong
ngudn thu mai 6n dinh, nhu ngudn thu tir dién
gid cla tinh Bac Liéu hién dat t&i 76 ty déng
nam, khi hoan thanh trang trai gié 400 MW thi
sO tién s& |én téi gan 300 ty/nam; tinh C3 Mau
véi 300 MW cling sé thu dwoc cho ngan sach
hon 200 ty/nam.

Dé xudt cdc gidi phdp:

Can cé mét chién luge dai han nghién clru, xay
dung co s& dit liéu nang lwong gid bién va phat
trién, rng dung gié bién vao thuc tién san xuat
kinh doanh, kéu goi dau tu va hop tac qudc té.

DPa dang hinh thirc phat trién ngudn nang
lvgng gid trén bién Viét Nam néu duoc st dung
déng thoi cac phuong an giai phdp két hop vai

céc ngudn khac nhu mat troi, séng bién, OTEC,
nang lugng sinh khdi, nudi trong thiy san, bao
ton thay sinh s& mang lai hiéu qua kinh t& hon.
Dong thoi, cac trang trai gid bién cling gitip ngan
nglra xoi sat 1& b& bién va la nhitng diém tham
qguan, du lich hoc tap tuyét voi.

Céc trang trai gié gép phan tao nén cac mét
than quan sét bién gilp tang cwdng bao vé an
ninh chd quyén trén bién.

Viéc phét trién dién gid s& co thé cé xung dot
lgi ich v&i khéng gian bién cla cac nganh nghé
khéc, b&i vy can nghién ctru vé chinh sach hop ly
trong quy hoach va phat trién dién gi6 trén bién.

Can sdm xay dung Chién lwoc chinh sach
phat trién dién gié bién Viét Nam, nham thich
rng v&i BBDKH nhu két hop dién gid bién vai 1an
dat ra bién, nhdm chdng lai xdi sat |& va xam
nhap man. Déng thoi cé thé chung ha tang co
s& dé san xuat dién tir séng, dong chay va nudi
trong thay san, k&t hop véi cac dich vu du lich,
nghién clru, bao ton thién nhién. Dic biét can
xem xét danh gid tiém nang kinh té - k§ thuat déi
v@i khu viee 0-60 m nude, dac biét khu vee déng
bang séng Clru Long. Bong thoi cling nén xem
xét danh gid doi véi dé sdu hon 60 m nudc, vdi
trién vong cong nghé cot gid ndi trén phao dang
dugc nghién clru va phat trién.
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OFFSHORE WIND ENERGY IN THE WORLD AND PROPOSALS
FOR RESEARCH AND DEVELOPMENT IN THE VIETNAMESE SEA TOWARDS
THE GOAL OF MITIGATING THE IMPACTS OF CLIMATE CHANGE

Du Van Toan, Nguyen Khac Doan, Nghiem Thanh Hai, Nguyen The Thinh
Viet Nam Institute of Seas and Islands

Abstract: This paper presents the status of wind resources exploitation in the world in general and offshore
wind in particular. This paper introduces the calculation of wind energy density in the high 100 m of air,
the method for zoning of ofshore wind resources in Viet Nam and proposing solutions to research
and development of offshore wind energy, responding to climate change. The sea area of Viet nam has the
potential of huge sea wind energy resources, with 0-30 m of sea area of 111,000 km? with a capacity of
64,000 GW, 30-60 m water with an area of 142,000 km? Summary potential yield is 106 thousand GW. The
most promising area is the coastal area of Binh Thuan - Ca Mau with a density of nearly 1000 w/m? reached
the highest in Viet Nam and world-class, and has been deployed wind farms in Bac Lieu, Ca Mau The total
capacity is 1 GW, and the area up to 2030 will be 8 GW. The paper proposes to research and develop wind
energy to contribute to reducing greenhouse gas emissions, aiming to reduce the impacts of climate change.

Keyword: Wind energy, Viet Nam sea, climate change, cacbon mitigation, windfarm.
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DANH GIA HIEN TRANG VA KHA NANG KHAI THAC SO LIEU MUA PHUC VU
DU BAO LU, AP DUNG THU NGHIEM CHO LU'U VU'C SONG CHU

DPang Pinh Birc, Tran Ngoc Anh, Nguyén Kim Ngoc Anh, Tran Thi Bao Ngoc
Trwo'ng Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha Néi

Ngay nhén bai 17/5/2017; ngdy chuyén phdn bién 19/5/2017; ngdy chép nhén ddng 14/6/2017

Tom tat: Phong chéng Iii I cdc bién phdp dwoc lwa chon nhdm han ché mirc dé tdc déng hodc nhing
thiét hai do Iii gdy ra. Trong dé, quan trong nhét vén I vin dé cdnh bdo, dw bdo sém dé xdc dinh duorc cdc
phuwong dn phong trdnh nhdm gidm thiéu téi da tén thét. Kéo dai duoc thoi gian cdnh bdo/dw bdo Iii trén
cdc lwu viee séng lubn la mét vén dé quan trong va cé y nghia thuc tién cao. Chét lwong du bdo Iii hién nay
phu thudc I6n vao chdt lwong du bdo mwa va hién trang mang lwdi quan trdc khi twong, thay vén trén luu
vure. Vdn dé ndng cao dé chinh xdc cta dw bdo mua lad mét bdi todn co bdn cua nganh Khi twong thu hit
duwoc rét nhiéu nha nghién ctru trong va ngoai nudc, trong nghién ctru sé khéng di sGu phén tich vén dé nay.
Nghién ctru sé tép trung ddnh gid hién trang va kha néng khai thdc cdc ngudn sé liéu mwa phuc vy céng tdc
dw bdo lii tai Viét Nam ciing nhw ép dung thir nghiém dy bdo cho lwu viee séng Chu (Thanh Héa).

Tir khéa: Dy bdo Id, mwa, dong chay.

1. Dat van dé

Cac phuong phap du bdo I truyén théng nhu:
Phuong phap lvu lvgng, muc nudc tuwong ng
[7], phuong phap mé hinh hda (s&r dung mé hinh
tuong quan, md hinh thong sé tap trung, thong s6
phan bd) [2-5] da mang lai hiéu qua tich cuc. Tuy
nhién, thuc t& van ton tai nhitng kho khan, thach
thirc cho cdng tac du béo IT khién thai gian du kién
ngan: Thiéu s6 liéu dau vao (dic biét s8 liéu mua
thure do, dién bao, mua thoi gian thye tir cac nguén
vé tinh va mua du bdo tir cdc mé hinh sé tri), sy
anh hudng cla cac cdng trinh trén sdng: H6, dap,
ngoai ra con ¢ mot sd van dé khac nhu thiéu tai
liéu cap nhat vé cac s8 liéu: Dia hinh (mat ct song,
dia hinh khu virc ngép lut), thdm phd, loai dat, viéc
sir dung cdng cu tinh todn chuwa hop Iy hodc su
han ché vé thiét bi,... Nghién clru nay sé tap trung
danh gid vé kha nang khai thac mét s6 ngudn sd
lieu mua phuc vu dy bao IT. Hién nay, trong du bdo
|G dang s dung dong thoi cac ngudn s liéu mua,
6 thé tam phan thanh 4 nhém: (1) Ngudn sd liéu
do dac tir mang ludi tram truyén théng, (2) Nguon
6 liéu mua ra-da, (3) Ngudn sb liéu mua vé tinh
va (4) Ngudn s6 liéu mua dy bao tir mé hinh sé tri.
Nghién ctru s& phan tich, danh gid vé hién trang cac
nguon sd liéu mua nay, ddng thai cling chi ra kha
nang khai thac phuc vu du bao Il thong qua viéc ap

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 2 - Thang 6/2017

98
—

dung thir nghiém mé phdng dong chay It cho lwu
vire song Chu tai tram thay van Clra Dat.

2. Hién trang va kha ning khai thac cac nguén
s6 liéu mwa phuc vu dw bdo li

2.1. Ngubn sé liéu do dac truyén théng

D{t liéu lvong mua dugc thu thap tir ba nguén:
C4c tram khitwgng, tram thdy van va tram do mua.
Tinh dén thang 3/2015, Trung tdm Khi tugng thay
van Qudc gia (NHMS) van hanh tat c3 189 tram khi
tugng, 232 tram thdy vdn va 756 tram do mua
(trong d6 c6 389 tram do thd cong va 367 tram
do ty dong) [1]. Dién tich tw nhién trén mot tram
khi twong 1a 1.730 km?/tram, néu tinh téng cong
cac tram c6 s6 liéu do mua la 278 km?/tram (Bang
1). D&i chiéu vdi kién nghi cia WMO thi dat tiéu
chuan. Nhin chung, néu chi xét vé mat dé tram theo
phuong ngang thi mang ludi tram khi tugng cla
NHMS khd 13 dat yéu cau. Tuy nhién xét vé su phan
b& tram theo dia hinh cé thé thay khoang 48% dién
tich dat cta Viét Nam cé cao dé dudi +200 m, trong
khi d6 75% s6 tram nam & khu vic nay (Hinh 1)
[1]. Mat khéc, do tinh chat phi dia d4i, lwong mua
thudng tap trung & noi co dia hinh cao, trong khi
d6, mang lwdi quan tric mua truyén théng chua
thé b6 cap duoc cac khu vuc nay, didu dé dan tdi
sy chua dap &ng duoc clda cac tram mua truyén
théng trong coéng tac dy bdo hién nay.




Bdng 1. Hién trang cdc tram do muwa tai Viét Nam

1T Khu vuc S6 tram Dién tich dat tw Téng s6 tram Dién tich dat
khi nhién trén 1 tram c¢6 do muwa* tw nhién trén 1
tuong do (km?) tram do (km?)
1 Dong bing séng Hong 14 794 112 99
2 bong Bac 25 1.033 149 173
3 Tay Bac 22 1.698 111 337
4 | ViétBac 27 1.494 121 333
5 Bac Trung BO 21 1.597 131 256
6 Trung Trung BO 18 2.020 107 321
7 Nam Trung BO 14 1.940 90 302
8 | Tay Nguyén 18 3.033 137 399
9 Nam B6 30 2.091 219 286
Téng 189 1.730 1.177 278
*GO6m cdc tram khi twong, thuy vdn va do mua
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Hinh 1. Biéu do biéu dién quan hé giira ti 1é phdn trdm tich Iiy cta cdc tram
va dién tich dat phén bé theo cdc dé trén todn quéc [6]

2.2. Nguén sé liéu mwa ra-da

Ra-da thoi tiét mat dat uwéce luvgng lugng
mua cé nhiéu lgi thé vé d6 phan giai khdng gian
va thoi gian cla dit liéu phan hoéi ra-da. Hién tai
c6 7 tram ra-da dang dwoc van hanh tai Viét
Nam, duoc |3p d&t tai Pha Lién, Viét Tri, Vinh
(tr nam 1990), bé6ng Ha (2010), Tam Ky (2009),
Nha Be (2004), Nha Trang (2000),... Cac ra-da nay
c6 bang thdng C véi ban kinh quan trac khoang
200 km [1]. Vé d6 phu khong gian cla cac ra-da
thi mién Bic va Bac Trung B6 c6 dd ph tot hon
khu vire Nam Trung B va Nam Bo, tuy nhién van
ton tai mét s6 khu vure khdng ph dugc nhu cac
khu vire doc mién nui bién giéi phia Bic va phia
Tay. Khu vuc phia Nam, ra-da tai Nha Trang bi

che khuat, do d6 can tr& viéc gidam st vé phia
Bac va Tay cla ra-da (khu vuc Tay Nguyén), khu
viee phia Nam cda Nam Bé cling tdn tai nhiéu
khodng tréng vé dd phu [1]. Tuy nhién, ton tai
I&n nhat cta hé théng nay nam & sy khong
twong thich gilra cac ra-da, trong viéc trich xuat
s6 liéu. Trong 7 ra-da dang hoat dong thi 3 ra-da
(tai Viét Tri, Phai Lién, Vinh) thudc loai ra-da thoi
tiét s6 hoa thdng thudng (TRS-2730) cla Phap,
cac dong ra-da nay da cdi, 4 tram ra-da con lai la
DWSR-2501 ctia My, céc tin hiéu thu nhan khéng
dong déu dan dén viéc xir ly dong bd s liéu tir
cdc tram ra-da dang ton tai nhiéu han ché ca vé
phuong tién thiét bi cling nhu ddi ngii k§ thuat
van hanh, chinh vi vay viéc st dung tai liéu mua
ra-da cho du bdo con nhiéu han ché. Van dé nay
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can dwoc sém khac phuc dé nang cao tinh hiéu
qua clia cac tram ra-da trong viéc dy bao mua.
2.3. Nguén s6é liéu mwa vé tinh

Hién nay trén thé gidi cé kha nhiéu vé tinh
cung cap s6 liéu mua wdc tinh thoi gian thyc
nhu cac vé tinh dja tinh: MTSAT, TRMM, vé tinh
Phong Van,... cac vé tinh quy dao cwc: FY-1D
cla chudi vé tinh NOAA (NOAA-14, NOAA-15,
NOAA-19),... [8-10]. M6t s& ngudn khai thac
tai liéu mua vé tinh cé thé ké dén nhu: S6 liéu
wdc lwgng mua thu thap tr vé tinh cho vlung
nhiét ddi Tropical Rainfall Mesurement Mission
(TRMM - Chuong trinh do mwa nhiét déi) dwoc
cung cap bdi Co quan vii tru M§ (NASA) va Co
quan thdm hiém khdéng gian Nhat Ban (JAXA), sd
liéu cé tlr thang 12/1997, cho wdc lwvong mua
3 gio, v&i d6 phan giai 0,25°va thoi gian tré sau
khoadng 10 gid; s6 liéu GSMaP (Global Satellite
Mapping of Precipitation - Ban d6 héa giang
thay vé tinh toan cau) dugc phéat trién bdi Co
qguan khoa hoc va céng nghé Nhit Ban (JST)
va JAXA. Céc sé lidu lwgng mua cung cip vao
cdc moc thoi gian 00, 06, 12, 18 gid qudc té,
véi do phan giai 0,1°, thoi gian tré 4 giv. S8
lieu QMORPH, CMORPH, la cac sé liéu mua
uwdc tinh dua trén nhidu vé tinh quy dao thap
nhw DMSP 13,14, 15, NOAA 15,16,17&18, AM-
SR-E va TMI, st dung céc thuat todn cua Ferraro
(1997), Ferraro va cong su (2000), Kummerow
va cong sy (2001). S8 liéu mua nay cho wdc
lwvong mua 30 phut mot sé liéu vai d6 phan giai
0,25° va 8 km, véi d6 tré s6 liéu 2,5 gio [8].

S8 liéu nay c6 wu diém ndi trdi vé tinh lién
tuc theo khdng gian va thai gian. Nhiéu nghién
cru d3 st dung s6 liéu nay dé dy bao Iii. Cac
nghién ctru nay déu cé diém chung |a s dung
s6 liéu mua tir vé tinh qua khir so sanh vdi s
liéu mua thuc do tai tram khi twong trong vung
sau do6 hodc st dung truc tiép hodc xdy dung
ham twong quan réi dwa vao md hinh thay van
(théng s6 phan bd hodc tap trung) dé nhan
duoec gid tri luvu lwong tai diém can du bao [2-
5]. Phuong phdp nay dp dung tot déi véi cac
khu vuwc cé mang luéi tram khi twong/do mua
da day. Péi vdi cac khu vue khong cé tram do,
viéc xac dinh quan hé twong quan theo phuong
phap nay sé khéng thyc hién dwoc. Ban chat dy
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bao lvong mua ddi véi mbi loai vé tinh 13 khac
nhau, sai s8 cling khdc nhau, viéc tim ra quan hé
gilta mua dy bdo va mua thyc do tai tram trong
mot s6 truong hop la khong kha thi. B6i véi khu
vire thiéu sé liéu, ta can coi lwgng mua vé tinh 13
mot gid tri bién s6 dau vao, st dung bién sé nay
lam dau vao cho mé hinh thay van, diéu chinh
théng s& mo hinh sao cho cac két qua lwu lwong
cta mé hinh phu hop véi thye do tai tram khéng
ché, bd thdng s6 thu duoc sé sir dung cho viéc
du bdo.

2.4. Nguén sé liéu mwa sé tri

V&i su phat trién vé t6c dé tinh todn cla céc
thé hé may tinh hién dai cung véi sy chia sé
rong rai cta ngudn sb liéu toan cu, mé hinh dy
bédo thoi tiét s6 tri d3 va dang dugc nghién clru
va rng dung rong rai trong thyc tién trén thé
gidi va Viét Nam, mét s6 mo hinh dang dwoc s
dung trong nghién ctru va dy bao nghiép vu cé
thé ké dén: M6 hinh NWP (Numerical Weather
Prediction) cia NOAA, mé hinh WRF (Weather
Research and Forecasting), MM5 (Mesoscale
Model Version 5) [6]. Hién nay Trung tam Dv
bdo KTTV TU dang st dung déng th&i 4 mé hinh
du bdo mua sé tri: HRM, BOLAM, ETA va GEM
v&i s6 lidu dau vao l1a két qua cia mé hinh phd
toan cau GFS chay dy bdo mwa 120 gid (5 ngay).
T&r d4u ndm 2012, Trung tdm dy bdo KTTV TU
da duoc dau tu va dua vao khai thac cac san
pham dy béo khi tvgng dang sé cla Trung tam
Dy bdo thoi tiét han vira chdu Au (ECMWF) dé
phuc vy céng tac dy bao.

Cac sdn pham mua dy bdo mua s8 tri dugc
hién thi duwdi dang ban d6 giup dy bdo vién
tham khao khi ra cac ban tin thoi tiét hang ngay
va dong thoi dwoc dung lam dau vao cho mét
s6 phwong phap, mé hinh tinh todn du bao khi
tugng va thay van. S8 liéu mua tir cdc mé hinh s6
tri c6 wu diém 1a pham vi bao phl rong vé khoéng
gian, cung cap dau vao phu hop va tang d6 chinh
xac cho cac moé phdng qua trinh hinh thanh dong
chay trén cac lvu vire. Ngay nay, do phan giai theo
khoéng gian cta cdc mé hinh sé tri ¢ thé dat dén
15 km x 15 km, tham chi 5 km x 5 km trong mot
s6 nghién clru cu thé. V&i d6 phan giai nay néu
bd sb liéu cé dd chinh xdc cao hoan toan déap
rng duogc cac yéu cau ng dung cho cac phan




tich va du bao thay van.

Gan day, mot bd sé liéu mua s6 tri véi do
phan giai 0,25° d3 duwoc déng hoa vdi sb liéu
thuc do tai tram thudc du an APHRODITE [12],
day la dy an cda Nhat, xdy dwng lvgng mua
ngay giai doan 1961-2007 cho toan bd khu vyc
gié mua chau A, véi do phan giai 0,25°, trong dé
sir dung khoang 6.000 tram quan trac toan cau
[12]. Ndm 2016, mot bd s6 liéu mua tuwong tw
v&i d6 phéan gidi 0,1° d3 duoc xay dwng cho toan
bd Viét Nam (VnGP). Bo sd liéu nay xay dung
dya trén viéc st dung 614 tram quan trac cho
giai doan 1980-2010 [11]. D4y 1a nhirng ngudn
s6 liéu tdt o thé sir dung cho viéc mé phéng 1
giai doan nay nham tim ra dwoc bo théng s6 mo
hinh tét, ddp (rng cong tac du bao.

104
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3. Ap dung thir nghiém mé phéng dong chay lii
lwu vwrc song Chu
3.1. Gid'i thiéu khu vuc nghién cuu

Sdng Chu 13 nhdnh I&n nhat trong hé thong
sdng M3, bat ngudn tir Sam Nuwa & d6 cao khodng
1.100 m, chay qua cac huyén Thuong Xuan, Tho
Xuén, Thiéu Héa roi nhap vao séng M3 & nga ba
Giang, cach bién 26 km. Sdng dai 325 km, trong
dé phan trén 1anh thd Viét Nam 13 145 km. Dién
tich lvu vuwc la 7.587 km?, dién tich luu vuc
tinh dé&n tram thdy van clra Pat 13 6.170 km?,
phan lén dién tich séng Chu nam trén I3nh thé
Lao, do d6 viéc tiép can sb liéu do dac vé mua
twong d6i khé khan. Do d6, nghién ctru nay lya
chon séng Chu lam thdr nghiém vé kha nang sr
dung céc ngudn s6 liéu mua d3 dé cap.
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Hinh 2. So d6 lwu vure séng Chu

3.2. S8 liéu phuc vu tinh todn

Nghién ctru st dung thir nghiém 4 bd s6 liéu
mo phong dong chay T dén tram thdy van Clra
Pat tran [T tr ndm 2001-2005 (trwdc khi chan
dong tai Clra Dat va bat dau c6 s6 liéu TRMM.V7):

- Trwdng hop 1: S& dung s6 liéu mua VnGP
(cho phan dién tich thudc Viét Nam) két hop
APHRODITE (cho phan dién tich ndm ngoai Viét
Nam);

- Treong hop 2: S dung s6 liéu muwa vé tinh
TRMMV7;

- Trwdang hop 3: S dung s6 liéu mua sd tri
(ECMWE).

3.3. Phwong phdp thuc hién va két quaé tinh
todn

Nghién ctru st dung md hinh muwa dong
chdy NAM, mét mé hinh muwa dong chdy twong
ddi quen thudc, da dwoc kiém chirng trong
nhiéu nghién ctru [3] dé md phong dong chay
[T lwu vee s6ng Chu dén tram Clra Pat céc trdn
1T tir ndm 2001-2005. Téng sé tran |T duoc lya
chon mé phong gdm 02 trdn (c6 Q dinh I&n hon
2.000 m3/s): 10/8-17/8/2001, 12/9-23/9/2005.
K&t qua hiéu chinh va kiém dinh mé hinh trong
3 trwong hop [an lwot dwoc trinh bay trong céc
Hinh 3, Hinh 4 va Bang 2.
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Bdng 2. Két quad tinh todn thi* nghiém

TT | Trwong hop Thei ky hiéu chinh (8/2001) Thoi ky kiém dinh (9/2005)
NASH SS dinh Léch dinh (h) | NASH SS dinh Léch dinh
(m?3/s) (m?/s) (h)
Truwdng hop 1 0,96 250 +1h 0,80 48 +1h
Truong hop 2 0,90 520 Oh 0,72 500 +3h
3 | Truonghop3 | 0,10 |Khong bat dwoc | Khong bat dwoc | 0,31 480 +1h
dinh It I6n dinh It I6n

VA TR, Sefundf [T e
NAM_ECUWF, SeRundf 3] ====
HAMNGE_APH, SeRen0ff 3] s

| Qthoz 60 3] e

5 B 8 5 &8 8 BB B
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Hinh 3. Qud trinh i tinh todn va thuc do
tai Ctra Dat thoi ky hiéu chinh
4. Két luan

T&r 4p dung thir nghiém trén, mét s6 kinh
nghiém cho viéc st dung tai liéu mua trong dv
bao It dwoc rut ra nhu sau:

- Dai vdi cac lvu viee 1én cd kha ndng khai thac
s6 liéu quan trac, thoi gian chay truyén va thoi
gian tap trung nuwdc trong séng I&n hon nhiéu
so v3i thoi gian du kién, thi cac tai liéu vé quan
trdc mua, dong chay & cac tram thuong ngudn I3
qguan trong. Trong truong hop nay, du bao vién
chi can st dung hodc/va sé liéu mua két hop so
lidu dong chay sdn c6 trén lvu vuc dé du bao
cho vi tri can dy bdo. Dai vdi lvu vue nhéd hoic
déc, thoi gian chay truyén |&n va tap trung nwdc
nhd hon thoi gian du kién hodc cac luu vue 16n
khong cé hodc thi€u so liéu quan trac, trong dé

Hinh 4. Qud trinh Ii tinh todn va thuc do
tai Ctra Pat thoi ky kiém dinh
thoi gian dy ki€n nho hon thoi gian chdy truyén
va tap trung nudc thi tai liéu mua dua bdo hoac
udc lugng mua tir xa 13 rat can thiét.

- S8 lidu VnGP két hop APHRODITE I3 mét
ngudn s6 liéu muwa gan quan trdc, cho phép
mo ta tot vé lugng va phan bd theo khdng gian
trong cédc trdn mua, khuyén nghi sir dung trong
cac nghién cru khac. S8 liéu mua tir ECMWEF ¢é
gid tri thién I&n (trong diéu kién tai séng Chu) do
d6 cac két qua tinh todn khdng tét, khuyén nghi
kiém tra trudce khi st dung tai cac khu vire khac.
Cac ngudn dy bdo mua tir md hinh s8 tri khac
cling can dugc phan tich, danh gia thém. Sé liéu
mua vé tinh TRMM |a mot ngudn twong déi tét,
dac biét sb lidu nay cé thé duoc khai thac sir
dung cho du bdo do tinh cap nhat lién tuc.

L&i cdm o'n: Nghién ciru ndy duoc tai tro béi Triedng Bai hoc Khoa hoc Tw nhién trong dé tai mé sé

TN.16.29
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ASESSMENT OF CURRENT STATUS & CAPACITY OF RAINFALL
DATA EXPLOITATION FOR FLOOD FORECASTING, AN APPLIED PILOT
STUDY IN CHU RIVER BASIN

Dang Dinh Duc, Tran Ngoc Anh, Nguyen Kim Ngoc Anh, Tran Thi Bao Ngoc
Ha Noi University of Sience, Viet Nam National University

Abstract: The most important matter of flood prevention is forecasting and early warning to identify
optimal or best practical prevention solutions to minimize damages and losses. Therefore, the requirement
of increasing the lead time of flood forecasting and early warning at river-basins is highly significant and
practical. The present flood forecasting quality mostly depends on the quality of rainfall forecasts and
hydro-met monitoring and observation networks in the basins. Improvement of the accuracy of rainfall
forecasts is a fundamental problem of the hydro-met sector included in many international and national
studies, which is also not expected to be repeated in this report. The study will be focused in an assessment
of current status and capacity of rainfall data exploitation for professional flood forecasting in Viet Nam, in
which a pilot application study will be carried out to provide forecast bulletins for Chu river in Thanh Hoa
province.

Keywords: Forecast, rain, flow.
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NANG LUQONG SONG BIEN TREN THE GIG1 VA PE XUAT NGHIEN cU'U,
PHAT TRIEN BOI VOI CAC VUNG BIEN VIET NAM

Lé Pirc Dat, Dvw Vin Toan, Nguyén Cao Vin, D6 Ta Hoa
Vién Nghién ctru Bién va Héi ddo

Ngay nhén bai 16/5/2017; ngdy chuyén phén bién 17/5/2017 ; ngay chép nhén ddng 15/6/2017

Tém tat: Bai bdo gidi thiéu so bé hién trang tai nguyén néng lwgng séng bién trén thé gidi va dé xudt vé
ndng lwgng séng bién déi vdi cdc ving bién Viét Nam. Tiém ndng ndng luong séng cd thé khai thdc duoc
trén thé gidi la 29.500 TWh/ném. Cdc tram dién bdng séng bién cé céng sudt phé bién tir 50 kW, 100 kW,
300 kW dén 500 kW dd duoc xdy dung & mét s6 nudc nhue An D6, Scotland, Na Uy, B& Bdo Nha, Anh. Theo
két qué tinh todn nédng lwong séng trung binh ném duwa trén cdc nguyén ly tao ra ndng luong séng bién, cdch
tinh todn mat dé ndng lwong séng, phurong thirc phdn viing tai nguyén ndng luwgng séng bién Viét Nam cho
théy khu vire c6 tiém ndng néing lwong séng 10 kW/m trdi réng todn bé viing giita Bién Pbng, dp sdt vao khu
vue ven bo bién Nam Trung Bé va déy Id khu vire khai thdc néing lvong séng thuén loi nhét.

Tir khéa: Bién Béng, dién séng bién, tinh todn, tai nguyén séng.

1. M@ dau

Theo bdo cdo danh gid Pai duong thé gidi
“World Ocean Review” 1an th&t nhat nam 2010
clia Hiép hoi cac nha Nghién ctru bién chau Au,
téng nang lugng séng bién toan cau vao khoang
11.400 TWh mdi ndm va c6 thé chuyén 1.700 TWh
trong d6 thanh dién nang, dap rng khoang 10%
nhu ciu dung dién cla thé gidi.

Hién nay cac qudc gia ven bién trén thé gidi
nhu MY, Birc, Nhat Ban, Thuy Dién, Dan Mach,
Scotland, B6 Pao Nha, Nga, Trung Qudc,... ¢
nhiéu nghién ciru &ng dung tai nguyén nang
lvgng séng dé phat dién ndng phuc vu chiéu
sang va hoat dong kinh té & cac hai dao va vung
ven bién. Nang lwgng séng bién cé wu diém 1a nd
¢6 chu ky va dy dodn duwoc. Hién cé kha nhiéu
céng nghé phat dién tir séng bién thanh céng va
da duoc thwong mai hda. Nha may dién thuong
mai tr séng bién dau tién véi cdng suat 30 MW
duoc xay dung & Bo Dao Nha bang cong nghé
hinh ran bién Pelamis va 1 nha may 100 MW
dang duoc xay dung tai vwong quéc Anh.

Viét Nam |a nuwdc cé dudng bo bién dai trén
3.260 km c6 nhiéu tiém ndng vé nang lwgng séng
bién nhung cho dén hién nay ching ta mdi chi
c6 mot sd nghién clru dé cap dén tai nguyén
nang lugng séng, mat do nang lugng séng bién
tai Viét Nam, do do viéc “Nghién ctru tai nguyén

ndng luong séng bién trén thé gidi va dé xudt déi
vdi cdc vuing bién Viét Nam” 1a rat can thiét.
2. Hién trang nang lwong séng bién trén thé gidi

Nhiéu nudc trén thé gidi da dua vao rng
dung trong thuc t€ nhiéu tram phat dién bang
ndng luong séng bién cé cdng suat tir vai chuc,
vai trdm kW dén vai MW cung cap dién cho cac
khu dan cu, dac biét cho cac hai dao xa bo.

N&ng lvong séng bién cé tiém ndng rat phong
phud va cé thé khai thac khap moi noi dé lam
ngudn phat dién. Theo két qua diéu tra, tiém
nang nang luong song cé thé khai thac duoc
trén thé gidi 13 29.500 TWh/nam [5]. Tiém ning
ndng lvgng séng bién trén thé gidi 1a rat khac
nhau, dudi day 13 hinh anh thé hién ngudn tai
nguyén nang lugng séng bién va mat dd nang
lwgng sdng bién trén thé gidi (Hinh 1).

Cho dén nay d3 co trén 30 nuédc dau tu hon
20 nam nghién cru cong nghé khai thac ngudn
nang lwgng nay. Nang lwong séng bién rat thich
hop cho viéc cung cap dién cho cac hai ddo. Cac
tram dién bang séng bién cé cong suat phé bién
tlr 50 kW, 100 kW, 300 kW dé&n 500 kW d3 duorc
xdy dung & mot s6 nwdc nhu An Do, Scotland,
Na Uy, B6 Dao Nha, Anh.

Chau Au 13 khu vyc dirng dau trong viéc 4p
dung nang lugng séng, hién da cé 4 du an khai
thac thuvong mai nang lwgng soéng. Gia thanh
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Hinh 1. Tai nguyén va mat dé ndng luong séng bién trén thé gidi [5]

dién ndng tlr séng hién nay da giam 80% trong
vong 20 ndm vira qua nho ¢é cac tién bo vé thiét
bi va t8i wu hda trong két ciu. Vai chi phi dau tu
ban dau khodng 1/2 chi phi dau tw ban dau cda
nang lugng gid va 1/4 chi phi dau tu ban dau cda
nang lwgng pin mat troi, nang lwgng séng cé moét
tiém nang rat lon dé trd thanh mét ngudn nang
lwong cd gia ré nhat trong twong lai [4].

Khai thac ndng lugng séng bién dé cung cap
dién ngay cang duoc nhiéu nwdc dic biét quan
tdm. Cac chuong trinh nghién ciru quéc gia da
thanh 4p tir nhitng ndm 80 clha thé ky trudec,
hiéu qua cla cac ngudn dién tir séng bién ngay
cang cao, cong suat cac t& may ngay cang I&n
(750 kW t6 mady), cac sdn pham d3 bat dau
thuwong mai héa.

3. Cong nghé chuyén ddi nang lwgng séng

Hién nay, cong nghé phat dién bang chuyén
déi nang lugng séng bién rat da dang, cd loai
duwoc 13p trén bo (onshore), cé loai gan by
(nearshore), cd loai xa bo (offshore).

Thiét bj trén bd (onshore): Nhirng thiét bi
chuyén d&i nay nam & bo va cé thé duoc dat
trén mat bién (nwdc can), trong dap, hoac c6
dinh vao mét vach d4. Uu diém cta nhitng bo

chuyén d6i nay |a dé dang bao tri va cai dit. Hon
nita, ho khdng can hé théng neo dau hodc cap
dai dé két n6i WEC vdi ludi dién. Tuy nhién, tai
b& bién, séng cé it ndng lwong hon do su tuwong
tac cha ching vadi day bién, va viéc thiéu dat dai
phu hop cling gdy khé khan cho viéc trién khai
céc hé théng nay.

Thiét bi gan bd (nearshore): Nhirng thiét bi
chuyén d6i nay duoc l3p dit cach bd khoang do
sau trung binh khoang 10 m dén vai tram mét.
Chung thudng ndm trén day bién (trdnh nhitng
ché neo dau) nhung ciu tric phai chiu dung
dugc ap lyc phat sinh khi séng vurot qua né; trong
cac treong hop khac, chung cling 1 ciu tric néi.

Thiét bi ngoai khoi (offshore): Nhirng thiét bj
chuyén d6i ndy nam trong vung nudc sau (hon
40 m), cach bd va duoc xdy dwng trong cac cau
tric ndi hodc ngap nuwdc dwoc gan & day bién dé
khai thac sirc manh séng to I&n cla vung bién
ma@. Tuy nhién, d6 tin cdy va kha ndng ton tai cda
thiét bi 1a mot van dé Idn, va cau tric cla chdng
phai chiu tai rat cao. Hon nita, bdo tri thiét bj
13 m6t qué trinh phirc tap va ton kém. Cac loai
cap bién dai dwoc sir dung dé van chuyén nidng
lwrong cho ludi dién.

Cong nghé khai thac
nang lwrong song bién

Hinh 2. Céng nghé khai thdc ndng lwong séng bién [6]
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4. Phwong phap tinh toan va phan vung tiém
nang nang lwgng séng bién
4.1. Nguyén ly tao ra ndng lworng séng bién

Cé 7 nguyén ly chinh tao ra tai nguyén nang
lvgng séng bién:

- Nguyén ly sir dung dao ddng cla séng bién
dé tao ra dao dong clia hé phao ndi, bién chuyén
dong séng thanh sy thay ddi cta ap suat khong
khi trong phao néi.

- Phwong phép bién déi dong dién cam (ng
dé tao ra dién nang.

- Nguyén ly s&t dung phuong phéap dao dong
thay lwc dé bién déi dién ndng bang cach tao ap
suat khong khi.

- Nguyén ly sir dung phuong phap lac cé
cong suat lon dé bién d6i nang lugng séng sang
co - dién nang.

- Nguyén ly tao dién nang tlr sdng vdi cong
suat nhé thdng qua tudc bin thay luec.

- Nguyén ly tao dién ndng bang gudng quay.

- Phuong phap tich tu nang lwgng séng bién
dé chuyén sang dién ndng vdi cong suat lon.
4.2. Cong thure tinh ndng lwgng séng va théng
lworng ndng lwo'ng song

a. Ndng lwong séng: Bao gbm dong nang va
thé ndng

- Ddng nang duwoc gay ra bdi tdc d6 quy dao
cta hat nudc trong chuyén déng séng.

- Thé nang thé hién & dé cao cla phan nudc
phia trén bung song.

Theo ly thuyét séng tuyén tinh, thé ning
twong ng v&i myc nudc trung binh khi lang
séng. Cac song chuyén déng theo mot huwdng
thi cac thanh phan thé ning va dong ning bang
nhau. N3ng lvgng cho moi budc séng (d6 dai
séng) trén mét don vi bé réng cha dinh séng la:

E—E +E, - 29L pOHL_ pgH'L 4

16 16 8

Téng nang lugng trung binh cho mot don vi

bé mat bién - mat d6 nang lvgng séng la:

2
E_E_poH" (4.2)
L 8
b. Théng lwgng ndng lwgng song

Thong lvgng nang lugng song la nang lwong
séng truyén theo hudng truyén séng qua mot
mat phang vudng géc vdi hudng truyén séng
tinh tlr mat bién dén day bién. Théng lugng

nang lwgng trung binh cho mot don vi dinh

séng, truyén qua mot mat phang vudng goc vdi

huwdng truyén séng sé dwoc biéu dién nhu sau:
P=EnC=EC, (4.3)

Trong dé: P 13 théng lvgng ndng lwong séng,
ma con duoc goi la lyc séng

- Tai vung nwdc sau:

P=2EC (44)

- Tai vung nwdc néng:

P =EC,=EC (4.5)

Khi dinh séng song song v&i cac duong dang
sau, phuong trinh can bang ndng luong séng sé la:

EonoCo = EC (4.6)
Vé&in, = 5, suyra
1Ec=Ec (a7)

Khi dinh séng khéng song song va&i duwong
dang sau, (4.6) s& khong ding vi cic séng
s& truyén vdi cac téc d6 khac nhau ma théng
thuwong dwoc goi la hién twong khuc xa.

T6c d& cia nhédm séng hay téc dd truyén
nang lugng séng C, duoc xac dinh bai:

1|_[ 4zd /L
=——1+

Co=o7T sinh(4zd / L)

} C o (4.8)

Trong dé: C I3 t6c do pha cda séng
C, :g—Ltanh[@]zg—Ltanh[kd] (4.9)
2 L 2

Trong doé: k |a sé song.

4.3. Tiém ndng ndng lvong séng Viét Nam

Theo két qud nghién clru khoa hoc vé khai
thac st dung nang lwong song bién & nudc ta
trong nhitng ndm gan day d3 xay dung dugc
tap ban d6 nang lwong séng khu vuc Bién Dong.
Tap ban d6 nang luvgng séng duoc xay dung dya
trén cac tham sd song tinh todn tlr mé hinh tinh
song toan cau SWAN cho khu viec Bién Dong vai
s6 liéu dau vao |a trudng gid phan tich tir vé tinh
cla JMA. Dudi day la mét s6 13 ban d6 vé d6 cao
sdng va nang lugng sdng trong tap ban do ma
dé tai da nghién ctru duoc:

Cac bdn d6 nidng lvong séng theo thang,
mua va ndm chi ra rang tiém ndng ning lvong
séng vung Bién Pong va ven bd bién Viét Nam
phu thudc tryc tiép vao ché dé gio, trong dé ché
do gié mua ddéng vai tro quyét dinh.

- Gié mua Bong Bac tao ra vung ning lwong
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séng kha manh trén vung Bac va giita Bién Dong.
Vao thoi ky cac thang 11 ndm truwdc dén thang 1
ndm sau trudng séng trén Bién Pong trong gid
mua Déng Bac rat manh tao ra cac viing cé tiém
nang nang lugng song cuc dai khoang 40 kw/m.
Vao thang 12, khu vyc v&i nang lugng song dat
30 kW/m bao ph( toan bé vung giira Bién Dong
va ép sat vao vung bd bién mién Trung Viét
Nam tir Da Ndng dén Ninh Thuan. Day la thoi
gian khai thdc ndng lugng song thuan lgi nhat
trong nam. Nang luvgng séng trung binh trong
mua gié mua Pdng Bic cé do I&n cyc dai dat
25 kW/m tép trung tai hai khu vuc phia ngoai
khoi Déng Bic Bién Pong va phia ngoai khoi
Nam Trung B6.

- MUa gié mua Tay Nam, do t6c do gié khong
manh bang gié mua Dong Bic va khu vyc dnh
huwdng ciling han ché & vung phia Nam Bién
Doéng nén tiém nang nang lugng séng vé co

TAP CHi KHOA HOC BIEN D61 KHi HAU
S8 2 - Thang 6/2017

108
—

ban khong I&n. Nang luvgng song cuc dai trong
mua nay chi dat khodng 20 kW/m xay ra vao
cac thang 7, thang 8 va tap trung tai khu vyc
ngoai khoi phia Pong Nam Bién Déng. Tai khu
vue quan dao Trudng Sa co thé tin dung ngudn
nang luvgng séng trong mua gié mua Tay Nam
dé khai thac nang luvgng séng. Nang lugng séng
trung binh trong mua nay cé khu vyc cyc dai
tai vung bién Déng Nam Bién Ddng va do lon
clia nang luvgng song cuc dai tai vung nay chi dat
khodng 10 kW/m.

Theo két qua tinh todn nang lugng séng
trung binh nam cho thay khu vuc cé tiém nang
nang lwgng séng 10 kW/m trai réng toan bd
vung gitra Bién Ddng va ap sat vao khu vyc ven
b& bién Nam Trung Bd. Xét trung binh mua gié
Dong Bac va trung binh nam cho thay day 1a khu
vire khai thidc nang lugng séng thuan lgi nhat
trong tat ca cac vung ven bd bién Viét Nam.

Hinh 3. Ban d& dé cao song (trdi) va ndné hr,o’ng séng (phdi) trung binh gié mua Téy Nam [i ]

Hinh 4. Bén d6 d6 cao séng (trdi) va néng luong séng (phdi) trung binh gié mia Péng Béc [1]




Hinh 5. Bdn dé d6 cao sdng (trdi) va ndng lwong séng (phdi) trung binh ndm [1]

4.4. Phén ving ndng lwg'ng séng bién [3]

- Vung 1: Bic Vinh Bic Bd tir Méng Cai dén
Thanh Hoéa: Tai vung nay, do dac diém rat thoang
ddi véi song tir phia Nam - la trwdng séng chiém
wu thé trong gié mua Tay Nam tai khu vue Vinh
Bac B nén ning lvong séng chiém wu thé vao
cacthang6, 7, 8 vdi gia tri tir 16 kW/m tr& |én vao
thoi gian nay. Vao mua gié mua Pong Bic, truong
séng tai khu vurc nay bi gi¢i han bdi da séng ngan
nén nang lugng song khong I&n. Tai cac tram phia
Nam cla vung nay (tir tram 7-11) ndng lugng
s6ng kha déu quanh ndm dat tir 15 kW/m tr& |én.
Dong nang lwgng song trung binh ndm cla vung
nay dat khodng 15 kW/m.

- Vung 2: T Thanh Héa - Quang Binh I3
vung phia Nam Vinh Bac Bo véi dic diém 13
dong ning lugng séng trong gié mua Dong Bac
chiém wu thé. Tai viung nay, tir thang 10 ndm
trudc dén thang 2 ndm sau, dong nang lvong
séng dat gia tri 30 kW/m tr& lén trong mua
gid mua Tay Nam, vao cac thang mua he, nang
lwvgng song tai khu vuc nay nhd hon 20 kw/m.
Dong nang lwgng song trung binh cla khu vuc
nay dat khoang 25 kwW/m.

- Vung 3: Quang Binh dén Quang Nam 13 khu
vuc Bac mién Trung. Day 1a khu vuc cé dong
nang lwong kha nhd quanh ndm vi ngudn gié
mua DPdng Béc trudng séng bi dao Hai Nam che
chan trong khi dé trong mua gié Tay Nam thi gié
thuwong théi tir trong bd ra. Tuy nhién, vao mua
doéng, dong ndng lwong song tai ving bién nay
khda manh. Dong nang lugng séng trung binh

nam cla vung nay dat khoang 10 kW/m.

- Vung 4: Tr Quang Ngai dén Ninh Thuan - khu
vic Nam Trung B6. Pay la vung cé dong nang
lvgng séng manh nhat trén toan dai ven bo Viét
Nam vi 13 vung tiép xuc tryc tiép véi bién thodng
va ¢ da sdng gan nhu khong bi gidi han, trong
ca hai mua gié thinh hanh. Trong gié mua Dong
Bac, ndng luong séng tai vung nay dat khoang
30 kW/m tré 1én. Dic biét, tai cac vung ven b&
Phu Yén, Ninh Thuan, dong nang lwgng song dat
xap xi 100 kW/m. Dong nang lwgng séng trung
binh nam clia ving nay dat khoang 18 kwW/m.

- Vung 5: T&r Binh Thudn dén Mii Ca Mau -
khu vuc ddng bang Nam B6. Dong nang luvong
séng tai vung nay khong lon. Vi & day tac dong
clia trwdng séng trong gié mua Pdng Bic d3 bi
yéu di. Dong nang lwgng song trung binh nam
cla vung nay dat khodng 18 kwW/m.

-VUung 6: Ven b& phia Tay tir Ca Mau dén Kién
Giang - khu vuc bién phia Tay Nam 13 vung cé
dong ndng lugng séng yéu nhat trong toan dai
ven bién Viét Nam cé nhitng tram quanh n3m
do cao séng nhd hon 0,5 m va chu ky song nho
hon 5 s. Do d6, khong tinh nang lwgng séng.
Dong nang lugng song 1én nhat phia Ty dao
Phu Quéc véi khoang 15 kW/m va xdy ra vao
thoi gian thang 8, thai gian hoat déng manh cla
gié mua Tay Nam. Dong nang lugng séng trung
binh cta vung nay la khoang 5-6 kwW/m.

5. Két qua va thao luin

Két qua nghién ctru irng dung céng nghé khai

thac s dung nang lugng séng bién hién nay
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trén thé gidi la rat kha quan, dat dugc nhiéu
thanh tuu, nhat 1a cdc cong nghé san xuat dién
ndng tlr séng bién. Tao diéu kién cho cho cac
nwdc cé tiém nang vé nang lugng séng bién,
trong d6 cé Viét Nam cé thé khai thac va st
dung, gép phan da dang héa ngudn nang luong
va bdo dam an ninh nang lvong qudc gia.
Theo két qua tinh todn nang lwong séng trung
binh ndm cho thay khu vuc cé tiém nang nang
lwgng séng 10 kW/m trai réng toan b vling gitra
Bién Pong va ap sat vao khu vyc ven bd bién
Nam Trung Bd. Xét trung binh gié mua Déng Bac
va trung binh ndm cho thay day la khu vuce khai
thac ndng lwvong séng thuan lgi nhat trong tat ca

Al _i‘.'.-_;_
e Aam puU :;;t'
i =)

p ¥ e

A LAY X1 A

TY LE, SCALE 1:8.000.000

cac vung ven bo Viét Nam. Vao thoi ky cac thang
11 ndm trudc dén thang 1 ndm sau treong séng
trén Bién Dong trong gié mua Dong Bic rat manh
tao ra cac vung cé tiém nang nang lugng song
cyc dai khoang 40 kW/m. Vao thang 12, khu vuc
vGi nang luvgng song dat 30 kW/m bao phi toan
bd vung gitra Bién Déng va ép sat vao vung by
bién mién Trung Viét Nam tir Da N3ng dén Ninh
Thuan. Day la thoi gian khai thac nang lvgng
séng thuan Igi nhat trong ndm. Niang lwong
séng trung binh trong mua gié mua Déng Bic cé
do lén cyc dai dat 25 kW/m tap trung tai hai khu
vuc phia ngoai khoi Déng Bac Bién Dong va phia
ngoai khoi Nam Trung BO.

]

MALAY N

e

Hinh 6. So' dé cdc diém tinh dong va phén viing ndng lugng séng bién ddi ven bién Viét Nam [3]
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OCEAN WAVE ENERGY IN THE WORLD AND PROPOSALS FOR RESEARCH
AND DEVELOPMENT IN THE VIETNAMESE SEA

Le Duc Dat, Du Van Toan, Nguyen Cao Van, Do Ta Hoa
Viet Nam Institute of Seas and Islands

Abstract: This paper presents the current situation of marine wave energy resources in the world and
suggestions on wave energy in Vietnam's sea areas. The wave energy potential that can be exploited in the
world is 29,500 TWh per year. Wave power stations with a common capacity of 50 kW, 100 kW, 300 kW and
500 kW have been built in some countries such as India, Scotland, Norway, Portugal and England. According to
calculations of annual average wave energy based on the principles of generating wave energy, the calculation
of wave energy density, the method of partitioning wave energy resources in Viet Nam shows that the area
has potential 10 kW/m wave energy extends across the entire East Sea to the South Central Coast and is the
most advantageous area for wave energy.

Keywords: East Sea, wave energy, calculation, wave resources.

TAP CHi KHOA HOC BIEN P81 KHi HAU || ETTR
S6 2 - Thang 6/2017 ||




XAC PINH LUONG BO CAP NUOC NGAM TU MUA
TREN LUU VU'C SONG DONG NAI

Hoang Minh Tuy&n, Lé Tuan Nghia®, Lwong Hiru Diing", Chau Tran Vinh®?,
Tran Dlrc Thién™, L& Hiru Hoang™, V3 Pinh Sirc®
WVién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu
@ Cyc Quan ly tai nguyén nudc

Ngay nhén bai 11/6/2017; ngdy chuyén phén bién 12/6/2017; ngdy chép nhén ddng 24/6/2017

Tém tat: Viéc phén tich, ddnh gid lwong bé cdp nwdc ngédm cé mét vai trd can thiét phuc vu quén ly bén
vi¥ng tai nguyén nwdc duwdi dat. Nghién ciru ndy trinh bay cdc két qué ddnh gid Iwong bé cdp nwdc ngém
trén luu vire séng Bdng Nai bdng mé hinh SWAT. Két qud ddnh gid cho thdy lugng bé cép trung binh ném
trén cdc phu lwu chinh lwu vire séng Péng Nai bién déng tir 100-500 mm/ndm. Cdc séng nhdnh La Nga, séng
Bé c6 thé Ién dén trén 500-600 mm/ndm. Ty 1é lwong bé cdp nwdc ngdm so véi mua khéng déng nhét do
4nh hudng cua diéu kién mat dém, bién déi tir 2-30%. Nghién ciru cho thdy khé ndng (rng dung mé hinh
todn ddnh gid luong bé cdp nuwdc ngdm hién trang ciing nhw xu thé bién déng clia lwong bé cép. Bén do
phén viing lwong bé cdp cé thé duoc si¥ dung lam tai liéu hd tro phdn ving va 1ap quy hoach khai thdc tai

nguyén nwdc ngém hop ly.

Ttr khéa: B6 cdp nwdc ngém, mé hinh todn, nudc ngém.

1. Mé& dau

Nudc ngam la mot trong nhitng ngudn tai
nguyén quan trong cla lvu vuc séng Dong Nai
cling nhu khu vire Thanh phé H6 Chi Minh. Viéc
khai thdc nuwdc ngdm chua duwoc quy hoach dwa
trén cic co s& khoa hoc tin cay d3 gay ra su suy
gidm muc nudc trong céc tang chira nudc &
Thanh ph& H6 Chi Minh. Cy thé so véi 10 ndm
trwdc, myc nwdc ngdm trong tang chilra nudc
Pleistocene trén (qp,), gidm t&r 0,07 m dén
3,73 m; trong tang chlra nudc Pleistocen gilta
trén (qp2-3) giam tir 0,81 m dén 20,69 m; trong
tang chira nuwdc Pleistocene dudi (gpl) gidm
tlr 0,95 m dén 16,25 m; trong tang chira nudc
Pliocene gita (n,?) giam tir 2,42 m dén 12,99 m;
trong tang chira nudc Pliocene dudi gidam 3,4 m
dén 3,7 m. Do vay viéc phan tich danh gia lvong
b6 cap nwdc ngdm dong mot vai trd quan trong
ddi vai tai nguyén nudc ngdm, dac biét déi
nhirng vuing ma lugng bé cap déng vai trd quan
trong trong viéc hinh thanh trit lwgng nudc
ngam nhu & Tay Nguyén va Péng Nam Bd. Panh
gid lvong bé cap nuwdc ngam rat can thiét cho
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céng tac danh gid va quan ly khai thac nguén
nuwdc ngam hiéu qua khdng lam suy thodi, can
kiét va bi€n d6i méi trvong nwdc dudi dat. Hién
nay c¢é nhiéu phuong phdp dé danh gia lvong
b6 cap khac nhau. Bén canh cac phuong phap
truyén théng thi phuong phap ¢ng dung mod
hinh todn két hop vdi GIS duwgce sit dung ngay
cang phd bién dé tinh todn lwvong bé cap nudc
ngam. Uu diém cla phuong phap md hinh todn
la cho phép nha nghién ctru phan tich cac thay
ddi bd cap nudc ngam theo cac kich ban khac
nhau, tlr d6 dinh hwdng duoc cac giai phap khai
thac bén virng ngudn nwdc ngam.
2. Pham vi nghién ctru

Pham vi nghién ctru chinh la lwu vuc séng Sai
Gon - Dong Nai ndam & mién Nam Viét Nam voi
téng dién tich lvu vyc vao khoang 13.822 km?.
Chiéu dai séng chinh tinh dén clra Soai Rap dai
628 km. Cac nhanh phu lwu I16n cla séng bao gdbm:
Song Bé, séng La Nga, song Sai Gon va séng Vam
CA. Séng Bé 1a phu luu I6n nhat bén bd phai dong
chinh véi téng chiéu dai 350 km va dién tich luu
vure 7.650 km?. S6ng La Nga |a phu luu |én nhéat bén
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. Tramkhi tuong
W Tramthiy vin

Séng

Ranh giéi Tinh

Hinh 1. Bén db lwu vuee séng Péng Nai

bd trdi dong chinh véi téng chidu dai 290 km va
dién tich 4.100 km?. Séng Sai Gon duoc hop thanh
tlr 2 nhanh Sai Gon va Sanh D6i bat ngudn tir ving
dbi ndi Loc Ninh ¢ chiéu dai 280 km va dién tich
lwu vy |3 4.935 km?2. S6ng Vam Co gébm 2 nhanh
Vam Co6 Bong va Vam Co Tay vdi chidu dai [an luot
la 283 km va 235 km. Tong dién tich séng Vam Co
vao khoang 13.139 km?.

3. Sé liéu va phuwong phap thuc hién

3.1. Phwong phdp tinh todn lwong bé cép
nwé'c ngém

Cé6 nhiéu phuong phéap dé xac dinh lwong bd
cap nudc ngam tuy theo diéu kién dia chat thay
van clia vung danh gid, tinh hinh théng tin sé liéu,
pham vi va mirc mirc d6 ddnh gid, bao gdm nhém
cdc phuong phdp chd yéu sau day: (1) Nhém
phuong phap thay dong lwc; (1) Nhém phuong
phap can bang; (3) Nhém phuong phap thay vin;
(4) Nhém phuong phap thuc nghiém; (4) Nhém
phuong phap tuong ty dia chat thay van [1].

Nén tang cta phuong phdp md hinh toan
(thuéc nhédm (1)) la cac phuong trinh, cong thirc
mo phdng qud trinh thly vin can bang nuéc cho
tirng thanh phan khac nhau trén lvu vyc. M6
hinh SWAT cho phép m6 phdong qua trinh hinh
thanh dong chdy méat cling nhv quéa trinh bo
cap nudc ngdm tir muwa. Qud trinh hinh thanh
dong chdy mat dwoc chia thanh 4 thanh phan
chinh: dong chay mat (Surface flow - Qsf),
dong chay sat mat tir tang dat khong bao hoa
(lateral flow - Qlt), dong tiéu thoat nudc qua hé
théng tiéu thoat nudc (tile drainage flow - Qtl) va

dong chdy ngdm tir tang nuwdc ngdm (baseflow
- Qbs). Cac qua trinh mo6 phong dong chay sat
mat, dong chay mat va dong chay tiéu thoat
nudc duge md ta chi tiét trong tai liéu hudng
dan SWAT model (Neitsch, 2009) [2]. D&i v&i md
hinh nuéc ngam, SWAT chia ting nudc ngam 2
tang chinh: TAng nwdc ngdm ndng va tang nudc
ngam siu. Tang nudc ngdm tang ndng nhan tryc
tiép lwong bé cdp tir tang dat khéng b3o hoa
sat mat. Lwong bd cap nay mot phan s& tiép tuc
duoc thdm xudng tang nudc ngdm siu va mot
phan quay trd lai b6c hoi theo do qud trinh mao
dan, hd hap cla cay trong. Cong thire tinh lvgng
b6 cap tang néng nhu sau:

Wrchrg’i=(1-exp[-1/6gW].wSe p+exp[-1/(5gw]. w

e rchrg,i-1

Trong do: Ggw 1 th‘(‘ji gian tré (ngéy); Wi 1@
lvgng nudc bo cap tang nwdc ngam ndng ngay
trude d6 (mm); W la tng lwong nudc & ddy
tang nudc dat sat mat (mm). W,,,, dugc xac
dinh theo cong thirc sau:

Wieep = Wherety=n T Weric ptm

Trongdé: W lalugng nudce thdm qua tang
dat thap nhat (n) cla tang dat sat mat (mm); ly 1a
tang dat thiry (SWAT cho phép phan chia lép dat bé
mat thanh nhiéu tang khac nhau tuy theo dac tinh
ciu tric dat); W, o 1@ téng lwong dong chay bén
tham tir k& nirt cla tang dat sat mat (mm). Thanh
phan W_ . thuong khong phé bién va duoc lya
chon bang 0 d6i véi hau hét cac luu vye trén thé
gidi. Cong thirc tinh Wperc nhu sau:

W;)er(:,ly = svvly,excess- (1 - exp[ 'I:'l'At ])
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Trong d6: W la lugng nuéc thdm thau
xuéng tir tang dudi trong moét ngay (mm),
SW, ess 12 IUONg Mura C(‘ﬁ khad nang thdm xudng
trong mot ngay (mm) bang hiéu sé gitta théng
s& dd am tang dat véi do am dong rudng (bang 0
néu dé am tang dat nho hon d6 4m déng rudng);
At la d6 dai budc thoi gian tinh toan (gio), T
la thoi gian tham (gi®). Thoi gian thdm xem nhu
la déng nhat trong toan I&p dat va duoc tinh
todn theo cong thirc:

T, = AT PG

Trong d6: SAT, la lugng nudc trit trong dat
O trang thai bdo hoa (mm), FC, la I~<hé nang trir
I&6n nhét cta dat (mm), K hé s6 dan thly luc &
trang thai bdo hoa (mm/gi®). Cac hé sé nay phu
thudc vao dic tinh cda tirng loai dat.

3.2. Chudn bj sé liéu va thiét Iép mé hinh
3.2.1. Théng tin thiét IGp mé hinh chung

Cdc s6 liéu dau vao st dung dé thiét |ap md
hinh bao gém: M hinh sé héa d6 cao DEM 30
m di¥ liéu thdm pha va dat dugc thu thap tir dé
tai “Nghién ciru vai tro cua diéu kién khi twong
thdy vén, mdt dém va sir dung nwdc trén lvu vire
séng Sai Gon - Péng Nai trong sw hinh thanh tai
nguyén nuwdec ngdm ving ha luu va dé xudt dinh
huwdng gidi phdp khai thdc st dung hop ly tai
nguyén nudc dudi dat”. Sé liéu khi tugng thay
van bao gdbm chudi s6 liéu mua cla 15 tram khi
twong (Bang 1) va chudi s8 liéu dong chay thuc
do tai 7 tram thdy van (Bang 2) trén dong chinh
va cac phu lwu. Toan bé lvu vie dwgce chia thanh
42 tiéu lwu vue vdi 256 don vi thay van (Hydro-
logical Response Units- HRUs).

Bdng 1. Danh sdch cdc tram khi twong st dung trong mé hinh

T Tram Xa /phudng/thi | Quan/huyén | Tinh/Thanh Kinh do Vido
tran phé
1 | Bao Loc Phuong 2 Bao Loc Lam Podng 107,82 11,53
2 | b3k Nong Quang Thanh Dék Néng Dk Nong 107,68 12,00
3 | balat Dabi Cu ba Lat LAm Ddng 108,45 11,95
4 | Pbdng Phu Ddng Xoai Poéng Phu Binh Phudc 106,90 11,53
5 | Lién Khuwong | Lién Khwong Dlrc Trong LAm Dbng 108,38 11,75
6 | Phuwdc Long Son Giang Phudc Long Binh Phudc 106,98 11,83
7 | TAnSon Nhat | Phuong 1 Tan Binh H® Chi Minh 106,67 10,82
8 | Tay Ninh Phuong 2 Tay Ninh Tay Ninh 106,12 11,33
9 |Canbing Thach Tay Tan Bién Tay Ninh 106,00 11,53
10 | DaiNga Léc An Bao Léc LAm Ddng 107,90 11,53
11 | Dilinh Di Linh Di Linh LAm Ddng 108,07 11,57
12 | Mbc Hoa Moc Hoa Moc Hoa Long An 105,90 10,77
13 | Talai Phu Lap Tan Phu Dbng Nai 107,37 11,38
14 | Tan Uyén Uyén Hung Tan Uyén Binh Dwong 106,80 11,05
15 | Ta Pao DPong Kho Tanh Linh Binh Thuan 107,70 11,10

3.2.2. Dja hinh, thdm phi va dét

Dia hinh luu vie séng Dong Nai bién déi trong
khodng tlr 0 dén 2.285 m. P4 cao trung binh cla
42 lwu vue dao dong tir 2-1.529 m. Cac lvu vuc
dbi nui c6 murc chénh léch dd cao trong cling 1 luu
vuc c6 thé 1én trén 1.000 m d6i v&i vung thuong
va trung du. D déc binh lwu vue dao dong tir 15-
25% & vung thugng ngudn séng Dong Nai, séng
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Bé va séng La Nga. Cac séng Sai Gon, Vam Cd d6
déc twong ddi thap, phé bién dudi 5%. Dién tich
dat co rirng toan lwu ve vao khoang 30%, dién
tich dat trong xen 1an khu dan cu |3 42%, dat tréng
cay bui 1a 22%, ao ho chiém 3% va khu dan cuv tap
trung chiém 3%. Thd nhudng trén luu viee khé da
dang, thay d6i tuy theo dia hinh va nham thach
gdc. Nhdm dat dé vang cd dién tich 16n nhat gan




1,5 triéu ha, chiém trén 40% dién tich tw nhién, k&
dén 13 nhém dat xdm khoang 1,2 triéu ha, chiém

gan 32% dién tich ty nhién, con lai dat khac chiém
khoang 23%.

Cam Pu Chia

Song
| Ranh gidi luu vir

| Ranh gidi Tinh

Hinh 2. Phén chia lwu viee séng Péng Nai

3.3.3. 56 liéu ddng chay thay védn

Nghién cru st dung s6 liéu lvu lwong trung
binh ngay cda 8 tram thdy van trén lwu vuc sdng
Pong Nai (Bang 1, Hinh 1). Trong dé trén nhanh
chinh séng Béng Nai ¢é 3 tram Thanh Binh, Dak
NOng va Ta Lai; trén séng La Nga cd 2 tram Dai Nga
va Ta Pao; trén song Bé c6 2 tram Phuwdc Long va
Phuwéc Hoa; trén sdng Sai Gon ¢ tram Can Dang.
Dién tich lwu viee khdng ché bdi cac tram thay doi
tlr 292-1.0170 km?. Phan phdi dong chay trong
ndm cho thay mua Iii bat dau tir thang 6 va két
thdc vao thang 11. Phan tich module dong chay

cho thay luu viec Vam Co Pong, ha lwvu Dong Nai
- Sai Gon 13 noi cho module dong chdy nhé nhat
trén lwu vuce, khoang 15-20 I/s.km?. Khu vyc ha
Da Nhim cling cé module tir 44,4 |/s.km?. Trung
lwu sdng Ddng Nai, thuong luu séng La Nga va
thuwgng lvu song Bé la cac khu vire cho module
dong chay cao, tir 38-50 I/s.km?. Ha lwu vuc La
Nga, thuwgng Da Nhim - Ba Dung cé module dong
chdy 28-35 I/s.km?. Ha lwu séng Bé, cac sdng sudi
nhd ven ha lwu dong chinh Déng Nai, thwong luu
séng Sai Gon, c6 module dong chdy thuéc loai
trung binh, tr 22-28 I/s.km?.

Bdng 2: Lwu lwgng va dong chdy binh quén tai cdc tram st dung dé hiéu chinh va kiém dinh

Tram Song F (km?) Kinh do Vido Qbqg (m3/s) | M (l/s.km?)
Can Pang Sudi May 617 106°00'00" 11°32'00" 12,2 19,7
Phudc Long Bé 2215 106°59'24" 11°52'48" 103,1 46,5
Phudc Hoa Bé 5765 106°45'17" 11°15'38" 223,0 38,7
Pai Nga La Nga 361 107°52'24" 11°32'00" 18,6 49,8
Ta Pao La Nga 2000 107°45'50" 11°08'10" 77,6 38,8
Thanh Binh Cam Ly 286 108°17'00" 11°47'30" 8,94 30,4
bak Nong Dak Nung 292 107°41'16" 12°00'03" 14,9 50,1
Ta Lai Pong Nai 8850 107°00'00" 11°32'00" 347,2 39,2

3.3.4. 56 liéu khi tuong

Luvong mua nam trung binh thoi ky 1985-
2015 phan bé khéng déu trén lwu vyc, dao
dong tir 1.400-2.700 mm. & nhitng noi ¢ luong
mua trén 2.000 mm ch( yéu tap trung & vling

nui hitu ngan trung lwu dong chinh séng Doéng
Nai, bién gidi Viét Nam - Campuchia, thugng
ngudn séng Bé va mét s6 sdng nhanh, nhu
Dak Nong, Dak RI&p, bat ngudn tir cao nguyén
Xna Ro. Cao nhat 13 2.700 mm & vung ndi hiru
ngan trung luu séng La Nga & cao nguyén Bao
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Léc. Phan bd lvgng mua trong mua 10 thuong
chiém tlr 76-86% lwvgng muwa nam, 3 thang cé
mua |&dn nhat thudng roi vao tir thing 7-9.

Lwong mua mua khé chi chiém tir 13,9-24%
lwgng muwa ndm, 3 thang mua nho nhat roi
vao cac thang 1-3.

CAM PU CHIA

01020 40 60 B0
T — T

Cha giai

e B e e g

== D giin Uinh
Bang tri mua (mm)
[ ] s00-1000

[ 10001200
12001400 J
I 4001800 H
B 1e00 1a00
B 500 2000
I z000 2400
I 2400 2000

BIEN DONG

-2 -
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Hinh 4. Phén phéi mwa tai mét sé tram muwa trén luu vuc

4. Két qua
4.1. Hiéu chinh va kiém dinh mé hinh
Md hinh st dung s6 liéu thyc do cta 8 tram

thay van dé hiéu chinh va kiém dinh md hinh.
Luwa chon thai ky hiéu chinh kiém dinh chua anh
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hudng diéu ti€t cha hd chira. Hé s6 Nash dugc
sir dung dé danh gid két qua mé phong duoc
dua ra trong Bang 3. Hé s6 Nash dugc st dung
dé danh gia két qua mod phong. Cac két qua md
phéng cho thdy hau hét cac tram déu cé hé s6
Nash dat trén 0,7. Cac tram l&n khu vuwe ha lvu




téng lwong tai cac tram thy van I&n vao khoang
3-4%, c6 thé |1én dén trén 10% & cac tram thay
van nhd vung thuong luu.

nhu tram Phuéc Hoa trén song Bé, tram Ta Pao
trén sdng La Nga, tram Ta Lai trén séng Dong Nai
cé hé sd Nash trong khoang 0,78-0,88. Sai so

Bdng 3. Két qua hiéu chinh kiém dinh tai cdc tram thdy vdn trén luu virc

Tram Song Theoi gian hiéu chinh Thei gian kiém dinh
Bat dau Két thuc Nash Bat dau Két thuc Nash
Pak Nong Dk Nong 1/1/1981 12/31/1990 0,70 1/1/1991 12/31/1999 0,69
Thanh Binh Cam Ly 1/1/1981 12/31/1990 0,65 1/1/1991 12/31/1996 0,67
Ta Lai DPdng Nai 1/1/1989 12/31/1994 | 0,88 1/1/1995 | 12/31/2000 0,81
Dai Nga La Nga 1/1/1981 12/31/1990 0,82 1/1/1991 12/31/1999 0,75
Ta Pao La Nga 1/1/1981 12/31/1990 0,84 1/1/1991 12/31/1999 0,78
Phudc Long | Son Giang 1/1/1981 | 12/31/1986 | 0,85 1/1/1987 | 12/31/1993 0,74
Phuwéc Hoa | Phudc Hoa 1/1/1981 12/31/1986 0,88 1/1/1987 12/31/1993 0,84
Can bang Bén b3 1/1/1981 12/31/1985 0,78 12/31/1986 | 12/31/1990 0,72
Bédng 4. Cdc théng s6 chinh cda mé hinh va gid tri cép nhat sau hiéu chinh cho 42 tiéu lwu vuc
Théng sé Gia tri EPCO 1 Théng sé Gia tri
CN_2 27,48 - 57 SURLAG 2-4 Alpha_BF 0,048 - 0,57
SOL_AWC 0,07-0,45 GWQMN 1000 - 3000 GROWN_delay 31-70
ESCO 0,65-0,95 RCHRG_DP 0,37-0,65 GW_REVAP 0,01-0,15
2500
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Hinh 5. So sdnh dwdng qud trinh téng lwong dong chdy mé phdng va thuc do
tai mét s6 tram thiy vén chinh trén hé théng séng Péng Nai
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4.2. Phén tich lwong bé cdp nwéc ngém
hang nam

T k&t qud mé phdng dong chdy thoi ky
2015-2005, xac dinh lwong b6 cap nwdc ngam
trén lru vee. Phan tich két qua cho thay lvong
b6 cidp nwdc ngdm binh quan toan lvu vuc
vao khoang 317 mm/nam. Luong bd cip trung
binh luu vyc trén cdc nhanh séng dao dong tir
255-459 mm/ndm (Bang 5). Mot s8 khu vuc
thuong lvu sdng Bé cd lugng bd cap ¢ lvong
b6 cap trén 500 mm/ndm (Hinh 6). Ti I& bd cap
nuwdc ngam trong mua i chiém tir 70-85%.
Nhanh séng Vam Cé cé lwong bd cip thap nhat
(255 mm/nam) trong khi nhanh song La Nga cé
lwong b6 cap trung binh cao nhat (459 mm/
nam). Trong cac ndm nudc lén, tong luvgng bd
cap trén cac nhanh séng chinh, séng Bé va song
La Nga c6 thé |én dén 500-600 mm/nam. Vung
thwong lvu séng Bé [én dén trén 1.000 mm/
nam. Khu vic Thanh phd H6 Chi Minh cé luvgng
b6 cap thap vdi lvgng bd cap trung binh nhiéu
nam vao khodng 133 mm/nam. Bién déng
lvgng b6 cap gitta cdc nhanh sdng co thé rat
khdc nhau do su khong déng bd vé ché dd mua
dong chay gilta cac nhanh song cling nhu phan

bé lvong mua nam cling nhu dac tinh bé mat
lwu vire. Twong quan gilra téng lwvgng muwa nam
va lvgng bd cap hang ndm kha thap véi hé s6
twong quan vao khodng 0,5 (Hinh 7). So sénh ti
I& lvgng bé cp nwdc ngdm vdi vai lvgng mua
nam tirng tiéu luu ve cho thay ty 1& lvgng bé
cap hang ndm bién d6i manh theo khéng gian
tlr 2% & khu vuc ha luvu dén 30% téng lugng
mua ndam & vung thuwong lwu. Luu vye sdng Bé
va ha lvu sdng La Nga 1a khu vye cé ty [é nwdc
ngam bé cap tlr muwa Ién véi nhiéu khu vuce trén
20%. Khu vuc thuong séng La Nga, séng Dong
Nai ty l1& lvong bd cap so v&i mua khoang 10-
15%. Vung ha luru ven bién cé ty 1é bé cap nuéc
ngam dic biét thdp vdi nhiéu noi dudi 10%.
Viéc ty 1& b6 cip nudc ngdm cd thé lién quan
truc tiép dén diéu kién mat dém bao gébm dac
tinh dat cling nhu diéu kién thdm phd bé mat
lvu vue. Nhu vay, cac két qua chi ra rang céc
khu vire thugng lvu viee song Bé, va cac phu luu
thudc phia hita séng Pdng Nai la nhitng khu vuc
con ngudn bé cap nwdc ngdm lon. Pay co thé
dung nhu mét can c dé dinh huéng khoanh
vlung bao vé va dé xuat khai thac s&r dung nudc
ngam hop ly cho lwu vire séng Déng Nai.

Phan vang bo cap
<50 mm B <00 -500 mm
so-100mm [ soo -s00 mm

0 100-150mm [ s00-700 mm

-200mm [ 700 -200 mom

300 mm [ > 800 mm

-400 mm

Hinh 6. B6 cdp nwdc ngdm TBNN lwu vire Sai Gon Bdng Nai
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Hinh 7. Twong quan lwong bé cép nwdc ngdm

voi lvgng muwa ndm

#

||||||

e I || 03 E EEFIF ER AR 5 36 8
Hinh 8. Ty 1é lwgng bé cép nwdc ngém
so vdi lwong muwa ndm cua 42 tiéu lvu vyc

- Lwu vire Sai Gon Pbng Nai

#30111213 141536

Bdng 5: Phén bé lwong bé cdp nuwdc ngém

Vi tri/luu vuc Lwong bé cap nwdc ngam hang thang (mm)
1 2 3 4 |5 6 7 8 9 | 10 |11 | 12 | nam | mua | muacan
It

Ta Lai 17 | 11 7 | 7|11 |20 | 36 |47 | 54 | 39| 26 | 283 | 207 76
Tri An 19 (11| 9 | 7 | 7| 11 | 25 | 45 | 56| 62 | 45| 30 | 326 | 244 82
La Nga 25 |14 |10 | 8 |7 | 14 | 38 | 69 |83 | 8 |61 | 41| 459 | 353 106
Séng Bé 16 8 6 | 4 | 6| 14 | 36 | 66 | 82| 93 | 57 | 31 | 418 | 348 71
Song SaiGon | 14 7 4 | 2 | 4|16 |34 | 48 | 58| 74 | 52|28 | 340 | 281 60
SéngVam Cod | 14 7 5 3|3 20 | 31 | 40| 56 | 43 | 26 | 255 197 59
H® Chi Minh 9 6 4 | 3|2 9 12 | 18 | 28 | 23 | 16 | 133 94 40
Séng Péng Nai | 15 9 6 | 5 |5| 11 | 26| 44 | 56| 66 | 46 | 27 | 317 | 249 68

5. K&t luan

Nghién ctru nay hudng tdi viéc st dung
phuong phdp mé hinh todn dé md phéng va
danh gid lwvgng bé cap nuwdc ngam cho toan bd
lwu vire sdng Pdng Nai cling nhu khu vire ha lvu
Thanh Ph& H6 Chi Minh. Cac két qua chi ra lugng
bd cap nudc ngdm luu vee phan bd khéng déng
déu theo khéng gian. Khu vuc thuong luu sdng
Bé doc bién gidi Viét Nam - Campuchia thudc tinh
Binh Duong cé lugng bd cap mét s khu vure trén
1.000 mm/nam trong khi vung ha lwu ven bién
va khu vue Thanh phé H8 Chi Minh ¢é lvgng b6
cap trung binh 133 mm/nam. Ty |& lvgng bé cap
cling cé sy bién déng manh tir 2% dén 30%. Cac

két qua tinh toan chi ra bén canh yéu té luvgng
mua thi lwvgng bé cap con bi anh hudng 1dn bai
diéu kién mat dém. Tuy nhién céc gia thiét vé anh
huwéng cla diéu kién mat dém doi héi mét nghién
ctru sdu hon. Nghién ctru cho thay kha nang ing
dung mé hinh todn danh gid lwvong bé cap nuwdc
ngam. Sy linh ddng cia md hinh toan cé thé cho
phép xay dwng cac kich ban khac nhau dé danh
gia xu thé thay d6i cla lwgng bd cip nwdc ngam
dac biét cho céc vung thiéu tai liéu thyc nghiém
diéu tra nwdc ngam. Cac két qua ciling co thé sl
dung nhu tai liéu dinh huwéng cho cac dé xuat
khoanh vling va bdo vé ngudn bd cap nwdc ngam
hiéu qua trén co s& ban dd phan ving bd cap.
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L&i cdm on: Cdc két qud phdn tich trong bai bdo nay la mét phén cua dé tai “Nghién ciru vai tro cla
diéu kién khi tuong thay vdn, mdt dém va st dung nude trén lwu vire séng Sai Gon - Pdng Nai trong sw
hinh thanh tai nguyén nudc dudi dét ving ha lwu va dé xudt dinh huéng gidi phdp khai thdc st dung
hop ly tai nguyén nuéc dudi dat” do Vién Khoa hoc Khi tuong Thay vdn va Bién déi khi hdu thuc hién.
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ESTIMATE GROUND WATER RECHARGE FROM RAINFALL
IN DONG NAI RIVER BASIN

Hoang Minh Tuyen™, Le Tuan Nghia™, Luong Huu Dung®, Chau Tran Vinh®,
Tran Duc Thien®, Le Huu Hoang!¥, Vo Dinh Suc®®
@Viet Nam Institute of Meteorology, Hydrology and Climate change
@Department of Water resources management

Abstract: Ground water recharge estimation is very important for sustainable ground water management. This
research shows the results of ground water recharge estimation for Dong Nai River using SWAT model. The
results shows ground water recharge in main tributaries of Dong Nai basin varies from 100-500 mm/year. It
can be over 700 mm/year at upstream sub basins. Ground water recharge rate compare with total annual
rainfall is not uniform due to terrain characteristics, varies from 2-30%. The research indicates the potential
of mathematic model application to estimate current stage as well as the changing trend of ground water
recharge. Classification map of ground water recharge can be used as basis for identifying and developing
ground water exploitation plan.

Keywords: Groundwater recharge, mathematic model, ground water.
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