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TICH HQP MO HINH KHi HAU KHU VUC REGCM VA MO HINH
THUY VAN WEHY MO PHONG CHE PQ DONG CHAY SONG
ME CONG CO XET PEN BIEN POI KHi HAU VA
TAC PONG TU THUQNG NGUON
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Tém tat: Bién doi khi hdu (BDKH) di va dang gdy ra nhiéu tac dong bat loi dén phat trién bén viing
clia cac quoc gia thude lieu viee séng Mé Cong (MC). Nghién ciru nay da sir dung dir liéu tir cdc mo
hinh toan cau (GCM) bao gom NorESM2-MM va CNRM-ESM2-1 lam déu vao cho mé hinh khi hdu
khu vue RegCM4 két hop cing mé hinh thity van WEHY @é du tinh dong chay tai 05 tram thiyy van
trén luu viee trong giai doan gitta (2031-2050) va cudi thé ki XXI (2080-2099). Ngodi ra, dé danh gid
cdc tac dong tir thwong nguon (phdt trién thity dién), mét mé-dun (thuéc mé hinh Cama-Flood) md
phong quy trinh vdn hanh cia 15 ho chiva 16m trén luu vuee da dwoc tich hop vao mé hinh thiy van
WEHY. Két qua thu dwoc tir nghién civu chi ra rang cdc tdc dong tir thwong nguon cé anh huong ré
rét dén ché do dong chay trén luu vue, cu thé la tang cuong dé vao cdc thang mia khé va giam vao
cdc thang mia lil. Dy tinh tir hai mé hinh GCM véi hai kich ban SSP2.45 va SSP5.85 ciing cho thdy
trong twong lai dong chay trén luu viee ¢é xu hudng tang trong giita va cudi thé ki XXI so véi giai
doan co so (1995-2014). ,

Tir khéa: Bién doi khi héu, bién doi dong chay, tic dong thuong nguon, mé hinh RegCM4, mé hinh WEHY

Summary: Climate change (CC) adversely impacts the sustainable development of the Mekong
River Basin (MC) countries. This study used simulation data from global climate models (GCM),
including NorESM2-MM and CNRM-ESM2-1, as inputs for a regional climate model (RegCM4)
coupling with a hydrological model (WEHY) to simulate river flow at five hydrological stations in
the basin for the mid-century (2031-2050) and the end of the 21st century (2080-2099). Furthermore,
to analyse the consequences of upstream hydropower development, a reservoir operation scheme (a
module of Cama-Flood model) was integrated into WEHY model to estimate the discharge from 15
large reservoirs in the mainstream MC. The results show that upstream development significantly
impacts the flow regime, notably increasing flow during the dry months and decreasing flow during
the flooding period. Projections from two GCM models with two scenarios SSP2.45 and SSP5.85
also show that in the future, the flow in the basin tends to increase in the middle and late 21st
century compared to the baseline period (1995-2014).
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trong doi song va sinh ké ctia nguoi dan & cac
vung phu can luu vuc. Tac dong cia BDKH

1. PAT VAN PE
Bién d6i khi hau (BPKH) da va dang giy ra

nhing tac dong bat loi & hau hét luu vuc song
trén thé gidi, trong d6 c6 luu vuc song Mé
Cong (MC). La mot trong nhiing con song 16n,
song Mé Cong (MC) c¢6 vai trdo quan trong
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ngdy mot gia ting, hién hitu & vung chau thd
song MC, dic biét 1a ving Ddng bang song
Ciru Long (PBSCL) khi ma nhiing nim gan
day, tinh trang han han va xdm nhap min dién
bién ngay cang nghiém trong va phc tap.

Bén canh d6, cung véi su gia tang dan s6, nhu
cau ve nang lugng tur vig¢c khai thac thuy di¢n
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trén luu vue MC ciing ting rat nhanh. Udc tinh
dén nam 2025 trén luu vuc c¢6 khoang 138 du
an thuy dién, chiém 21% tong lugng dong
chay dén ha luu [1]. Viéc khai thac thuy dién
mic du dem lai ngudn loi kinh té 16n nhung
cac tac dong tiéu cuc cia n6 da va dang truc
tiép de doa dén sy phat trién bén vimg cua
vung ha luu. Van hanh hd chtra trén luu vue
MC d3 lam thay d6i ché d6 dong chay tu
nhién, dic biét trong giai doan 2001-2015 Kkhi
ma cac thuy dién cia Trung Qudc trén dong
chinh ctia song MC di vao hoat dong [2]. Lu
l6n da giam di, 1 vira va nhdé c6 xu hudng
taing. Khi cac quy hoach du kién duoc hoan
thién ¢ thuong luu sé co dén 90% s6 nam 1i co
tong luong nho hon tan sudt 75% [3]. Ngoai
ra, hau qua cua bién ddi ché do dong chay
cling gdy ra tinh trang thiéu nudc tudi, suy
thodi moi truong, gidm tai lwong phu sa va bun
cat, sut lun, x6i 16 trén dién rong & DBSCL
dang giy ra tac dong tiéu cuc dén san xuit
nong nghi¢p-thuy san. Do vy, nhan dién kip
thoi quy luat, nhitng bién dong vé ché do dong
chay trén luu vyc dudi tac dong tu thuong
ngudn va BDKH ¢6 vai tro vo cling quan trong
dbi voi sinh ké va su phat trién bén vimg cua
luu vue MC néi chung va PBSCL noi riéng.

Luu vyc song MC van luén 1 diém néng nhan
duoc nhiéu sy quan tdm nghién ciru ca trong va
ngoai nudc. Cac nghién ctru vé ché do dong
chay trong diéu kién BDKH va tac dong tir
thugng ngudn con kha it [2][4][5][6], cac nghién
ctru ndy déu danh gia dya trén dir lidu lich st
hodc cac kich ban phat thai chua dugc cap nhat,
dac biét 1a cac nghién ctru ¢ Viét Nam. Bai bao
trinh bay danh gia su bién doi cua ché do dong
chay trén Iuu vuc song MC dudi tac dong tur
thuong ngudn trudc va sau khi co hd chira trén
Iuu virc) va trong diéu kién BDKH. Pic trung
dong chay trong tuong lai cua luu vuc s€ dugc
mb phong dua trén két qua tir viée tich hop mo
hinh khi hau khu vuc RegCM va mo hinh thuy
van WEHY véi dit liéu dau vao duoc thu thap
dua trén cac Kich ban chia s¢ kinh € - xa hoi

(SSP) tir du 4an CMIP6 do Uy ban lién chinh phu
vé Bién dbi khi hau (IPCC, 2021). Cac tac dong
tir thuong ngudén dén dong chay duogc xem xét
thong qua mt mo6 hinh moé phdng quy trinh van
hanh cta cac hd chira 16n trén luu vue. Cac két
qua nghién ctru dugc ki vong gitp cac nha quan
li chu dong dua ra phuong an thich Ung, quy
hoach va dinh huong chién lugc trong phat trién
kinh té-x3 hoi bén vitng cia cic cac qudc gia
trong luu vuc.

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ctru

Song Mé Cong (MC) 1a mdt trong nhitng con
song xuyén bién gidi 16n nhat trén thé gidi véi
chiéu dai 4.909km (dung thir 12 trén thé gidi)
chay qua 6 qudc gia bao gdbm Trung Qudc,
Lao, Myanmar, Thai Lan, Campuchia va d6 ra
bién Pong ¢ Viét Nam. Vi tri cta luu vire nam
trong khoang 9 dén 35 d6 vi Bic va 93 dén
107 d6 kinh Bong (Hinh 1). Luu vuc song MC
c6 tong dién tich 1a 795.000km?, trong d6 phan
16n nam trén ldnh thd cua bén qudc gia bao
gdém Théi Lan, Lao, Campuchia, Viét Nam véi
tong dién tich 1a 606.000km? (chiém 76% dién
tich luu vuc). La luu vuc séng dimg thir 10 thé
gidi vé tong lugng dong chay (hang nim dat
khoang 475 ty m3 Iluu lugng trung binh
khoang 15.000m?/s). Trong do, khoang 16%
dén tir Trung Qudc va chi 2% tir Myanmar,
phan ha luu thudc 1anh thd Viét Nam déng gop
khoang 11% dong chdy cho luu vuec.

2.2. SO liéu va phwong phap nghién ciru

Do vi tri dia 1i dic biét cling nhu gip nhiéu
kho khén trong viéc chia s¢ dir li¢u gifra cac
qudc gia trong luu vuc, Dit lidu lugng mua
Chau A — APHRODITE va s6 liéu thuy vin tai
05 tram do trén luu vuc (Hinh 1) dugc st dung
dé hiéu chinh va kiém dinh mé hinh.

Hai kich ban SSP2.45 va SSP5.85 tir hai mé
hinh toan ciu (GCM) lan lugt 1a CNRM-
EMS2-1 (CNRM) va NorESM2- MM (Nor)
thudc dg &n CMIP6 (IPCC) cho hai giai doan
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gdm giai doan gitra thé ki XXI (2031-2050) va
giai doan cudi thé ki XXI (2080-2099) duoc
ding lam dau vao cho mé hinh RegCM. San
pham mua dy tinh tir mé hinh RegCM 1 co s&
dé mo phong dong chay cho luu vuc trong
diéu kién BPKH ctia md hinh WEHY. Két qua
mo phong nay duoc so sanh voi két qua dong
chay mo phong trong giai doan nén tir 1995-
2014 v6i dau vao 1a dit lieu mua APHRODITE
nham danh gi4 cac tac dong tir thugng ngudn
cling nhu BBDKH cho luu vuec.

Ngoai ra, nghién ctru st dung thém céc dir liu
khac phuc vu viéc thiét 1ap cac mo hinh nhu Dir
liéu d6 cao dia hinh (DEM) duoc thu thap tai
web Cuc Khao sat Pia chit Hoa Ky (USGS)
https:/earthexplorer.usgs.gov/. Dir liéu dat
SoilGrids & do phan gidi lkm cta Trung tam
Théng tin va Tham khao dit Qudc té
(International Soil Reference and Information
Centre) https://data.isric.org/geonetwork/srv/en-
g/. Dir liéu vé tham phu dugc su dung trong
nghién ciru nay 1a b san phan Global Land
Cover Characterization (GLCC) cua USGS. Dir
liéu d6 che phu 14 cay (LAI) dugc st dung 1a bo
anh v¢ tinh MCD15A3H va dugc thu thap tai
trang web ctia USGS https://Ipdaac.usgs.gov/t-
ools/datapool/.
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Hinh 1: Bdn do lieu vuc song Mé Cong véi
CacC tram thuy van va cac ho chira duoc
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lwa chon trong nghién ciu
2.3. Thiét 1ap md hinh RegCM

Trong nghién ctru nay, m6 hinh RegCM phién
ban 4 duoc st dung dé duy tinh sy thay ddi cua
cac yéu t6 khi twong dién ra trén luu vue MC.
CAu trac mién tinh cho luu vuc bao gdm hai
ludi tinh todn voi do phan giai 1an luot 1a
36km va 25km. Mién tinh c6 dién tich khoang
30 do x 35 do (Hinh 2). Budc thoi gian phan
tich 1an lugt 1a 100s va 30s.

Mo hinh RegCM duoc thiét 1ap v6i dau vao
bao gdm sd liéu tham phu toan cdu (GLCC),
s6 lidu do cao dia hinh va cac yéu t6 khi tugng
tor cac mo phdéng cua cac GCM trong céac giai
doan nghién ctru.

2.4. Thiét 1ap md hinh WEHY

M6 hinh WEHY 1& mét trong s6 it mo hinh
thity van dugc xay dung dya vao ban chat vt li
cia cac qué trinh thiy van dya trén phuong
trinh bao toan khoi luong, dong luong hoac
nang luong dong chay [7] [8] [9]. Puoc phat
trién tir nim 2004 bdi nhom nghién ctru thuy
van thiy lyc truong dai hoc tong hop UC Davis
(Hoa Ky), m6 hinh WEHY c¢6 kh4 nang mo
phong céc qua trinh vat 1y tir qué trinh mua, qua
trinh thim, qua trinh tuyét tan va qua trinh hinh
thanh dong chay mit, dién toan trén song.
Thém vao d6, uu diém ndi bat cia md hinh
WEHY 1a cho phép két ndi tryc tiép va linh
hoat v&1 cac mo hinh khi tugng, dac biét 1a cac
md hinh dong luc (dynamic downscaling). Vay
nén, viéc md phong cac tuong tac gilra khi
quyén va luu vuc 1a kha chinh xac, ning cao
hiéu qua trong viéc du tinh dong chay. Pén nay,
mo hinh WEHY da dugc tich hgp thanh cong
vo1 cac moO hinh khi twong (WRF, MMS5) va
duoc tmg dung & nhidu qudc gia trén thé gidi
nhu My, Canada, Nhat, Malaysia, Thé Nhi Ky,
Syria, Iraq, Iran, Han Qudc. Ngoai mé phong
dong chay, cac nghién ctu vé han han, khoi
phuc s6 liéu dong chay, khoi phuc s6 lidu bde
hoi, va tinh toan dong chay ngam, du bao mua
cling dugc khai thac thong qua bd mo hinh tich
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hop khi tugng thuy van nay [10] [11] [5] [12].
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Hinh 2: Pham vi mién tinh
cua mo hinh RegCM

Dir liéu dau vao cia mo hinh WEHY bao gém
dit liéu dia hinh, dit liéu dit va dir liéu tham
phu. Trong dod, toan bd luu vue MC dugc phan
chia thanh 306 don vi tinh toan (MCU) va 105
mang dong chay dua trén dir liéu ASTER
Global DEM.

Hinh 3: Céc théng so thuiy luc cia dat
0 luu vuc séng MC

Sau khi hoan tat viéc phan chia, cac thong sb
vé dat nhu do dan thuy luc, ap suit sui, do dan
thuy luc bao hoa... cua luu vuc dugc tinh toan
va thiét 1ap theo dir li€u SoilGrids & do phan
giai 1km. Céc thong sb nay quyét dinh dén qua

trinh thAm va hinh thanh dong chay, duogc biéu
dién nhu Hinh 3.

Hinh 4: Ban do thdng sé dé sau ré cay
va dé nham bé mdt cuia luu vuc MC

Hinh 5: Ban do phan be thdng sé dé che phui
14 cay (LAI) trung binh tir thang I dén thang 3
trén luu vuc sdong MC

Tham phu/tham thuc vét c6 vai tro quan trong
trong viéc phan chia lugng mua thanh dong
chay va thoat hoi nudc [13] [14] [15]. Céc
thong s6 nhu dién tich che phu 14 cay (LAI),
d6 nham bé mat (SR), d6 sau ré cay (DR) dugc
udce tinh riéng cho timmg MCU cho luu vuc MC
va thé hién trén cac ban do phan b trong Hinh
4 va Hinh 5.

2.5. Thiét 1ap mé hinh van hanh hé chira
Ngoai ra, dé phan tich va danh gia cic tac
dong tir thugng ngudn, mot moé-dun moé phong
quy trinh van hanh hd chira thuéc mé hinh
CAMA-FLOOD [16] duoc tich hop v&i mo
hinh WEHY dé dy tinh dong chay cho luu vuc
thong qua ngon ngtr lap trinh Python va
Fortran. Quy trinh tinh toan dugc thuyc hi¢n
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cho 15 hd chira 16n (Hinh 1) ¢6 ndm van hanh
tinh dén nam 2015 trén luu vuc MC duoc thue
hién nhu sau:

(1) Tinh toan gia tri luu luwong dong chay vao
ho chira va trung binh dai han phan vi 30% cta
luu lugng dong chay (Qturbine)

(2) Tinh toan dung tich chta tam thdi néu
khong xa:

tmpS1 = damSTOR(t) + Qin(t) 1)

(3) Tinh todn dung tich tam thoi trong budc
thoi gian tiép theo néu luu luong xa Ia
Qturbine:

tmpS2 = tmpdS — Qturbine 2
(4) Tinh toan luu lugng xa cubi:
damS[t+1]=min(max(tmpS2,minS),maxs) (3)
(5) Cap nhap Qturbine = luu lugng dong chay
cua dap

Trong d6, minS va maxS dugc dat 1a 10% va
100% tong dung luong ctia hdé chia dé mod
phong dung tich chét va dung tich hiru ich.

Dong chay tu nhién trong diéu kién khong co
hd chira tir md hinh WEHY s€ 1a bién dau vao
dé xac dinh dong chay dén cac hd chira va ude
luong lwong x4 tai ha luu cia hd. Két qua
dong chay tai ha luu hd chira nay tiép tuc lam
co s& dé tinh toan luu luong xa ctia hd chua ké
tiép trén luu vuc. Quy trinh nay duoc tién hanh
tudn tu theo phan bé khong gian cua cac hd
chua, tr thuong luu dén ha luu; dong chinh
dén dong nhanh va theo nam van hanh cua cac
ho chua.

2.6. Panh gia hiéu qua mo hinh

Dé phan tich va danh gia do tin cdy cua két
qua tir dir liéu du ra ctia mé hinh véi cac dix
liéu thyc do, nghién ctru st dung chi s6 hiéu
qua Nash-Sutcliffe (NSE) [1] va hé sé twong
quan R2. Cac hé sé nay duoc tinh toan dwa trén
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cac cong thuic dugc trinh bay sau day. Muc do

chinh x4c ctia cac chi s6 dugc trinh bay tom tat
nhu trong Bang 1.
Bang 1: Chi tiéu danh gia mirc d§ chinh xac
cia két qua md hinh theo cac chi sé [3]

Mirc do NSE R?
RAt 1t 0,75<NSE < 0,75<NSE <
1,00 1,00
B 0,65<NSE < 0,65<NSE <
Tot
0,75 0,75
Dat 0,5<NSE < 0,5<NSE <
) 0,65 0,65
Khong dat | NSE <0,50 NSE <0,50

Hé sé hiéu qua (Nash Sutcliffe Efficiency -
NSE) dugc sir dung dé do murc d6 lién két gitra
cac gia tri thuc do va mdé phong va c6 cong
thuc la:

_ _ Z?:l(oi_Qi)z
NSE =1 SE 00y 4)

NSE duogc xac dinh trong khoang (-o0 + 1), véi
NSE = 1 1a két qua hoan hao nhat khi gid tri
tinh toan bang gia tri thuc do. Chi s6 NSE gan
hodc nhé hon 0, két qua md phong kém so véi
gia tri thuc do.

Hé¢ sb tuong quan R? phan anh mdi quan hé hé
tuyén tinh giira bo dir liéu thuc do va quan sat
va c6 cong thirc nhu sau:

n .—N\2
R2 — i=1(01 Ql.) (5)
[zro-02 [sr,@-0r

Hé sb twong quan R? bao gio ciing duong va
nam trong pham vi tir 0 dén 1. Gia tri R? 16n
hay nho thé hién quan hé giita du bao va
thuc do.

Trong do: Qi la gié tri luu lugng mo phdng cua
mb hinh tai thoi diém I; Q 1a gia tri trung binh
cua dir liéu mo6 phong; Oj 1a gia tri thuc do tai
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thoi diém I; O 13 gid trj trung binh cua dit lidu
thue do; n 1a sb cac gia tri quan tric

3. KET QUA VA THAO LUAN
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Hinh 6: Két qua hiéu chinh va kiém dinh dong chay trai mét so tram thuy van trén luu vuc nghién ciu

Viéc hiéu chinh, kiém dinh dong chay duoc
thuc hién tai 05 tram thuy van trén luvu vuc MC
bao gém Nakhon Phanom, Mukdahan, Pakse,
Stung Treng va Kratie. Trir tram Kratie do thiéu
s6 litu do, nghién ctru thyc hién hiéu chinh
trong giai doan 1961-1966 va kiém dinh trong
giai doan tr 1967-1969, hai giai doan tuong
{mg voi cac tram con lai lan luot 13 1961-1973
va 1974-1979. Pay la cac giai doan dong chay
trén luu vuc chiu it tac dong cua hd chua, do
do, dong chay tu nhién dugc mé phong bdi mod
hinh WEHY s& c6 dd tin cay cao.

Két qua hiéu chinh va kiém dinh dong chay
khi chua c6 tac dong cua hd chira déu cho thay
md hinh mé phéng tuwong ddi tot (Hinh 6). O
giai doan hiéu chinh, chi s6 R? va NSE dao
dong tir 0.79-0.93. Trong giai doan kiém dinh,
khoang gia tri nay giam nhe trong khoang
0.73-0.92 nhung nhin chung két qua van dat

26

mirc t6t dén rat tot. Picu nay cho thay két qua
mo phong kha sat v6i thuc t& va mé hinh tich
hop ¢6 dd tin c@y cao trong nghién cuu trén
lvu vue MC va co thé Gmg dung trong cic
budc tiép theo.

3.2. Két qua duy tinh dong chay trong diéu
kién BPKH, khong xét dén tac dong tir
thwong ngudn

Khi chua ¢ tac dong tir thuong ngudn (hd
chtra), bién trinh lvu lugng hang thang (Hinh
7) tai céc tram thuy van trong nghién ctu tap
trung chii yéu vao mua li (thang 5 - 11) va
giam dan vao cac thang mua kho (thang 12
dén thang 4 nam sau). Theo két qua dy doan tir
hai mé hinh, tong dong chay nim trén luu vuc
song MC tai cac diém nghién ctru c6 xu hudng
tdng & ca hai giai doan trong tuong lai. Mo
hinh CNRM cho thdy mirc ting trung binh 3%
va 6% tong lugng dong chay trong twong lai
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gan theo kich ban SSP2.45 va SSP5.85 so véi
giai doan nén. M6 hinh Nor cho két qua dy
tinh & muc tang 5 - 10% tuong tng vdi kich
ban SSP2.45 va SSP5.85.

Trong d6, luu lugng dong chdy trung binh
hang nim tai cac tram thugng ngudn va ha
ngudn ting lan luot 1a 8% (tram Nakhon
Phanom va Mukdahan) va 4.6% (tram
Pakse, Stung Treng va Kratie) theo céac
kich ban cua hai mé hinh ¢ gira va cudi

EECCEICEN  CONG NGHE
thé ki XXI (Hinh 8). Dudi tac dong cua
BDKH, xét trong diéu kién chua cé tac
dong cua ho chtra, luu lugong dén céc tram
¢6 xu hudng ting manh vao mua 1d, nhét 1a
vao giai doan 2080-2099 va véi kich ban
SSP5.85. Mua kiét luu luong dong chay co
xu hudng ting nhe, nhung nhin chung van
giam so v6i giai doan nén trong khoang 1.8
— 2.5% tuong ung véi cac kich béan
SSP2.45 va SSP5.85.
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Hinh 7: Ty 1¢ thay d6i dong chdy theo mia (%) trung binh cho hai giai doan 2031-2050
va 2080-2099 so Vi giai doan 1995-2014 xét trong diéu Kién chua co tae dong tir ho chia:
a) mua Kié¢t va b) mua li

3.3. Két qua du tinh dong chay trong diéu
kién BPKH cé6 xét dén tac dong tir
thwong ngudn

Hinh 9 biéu dién duong bién trinh luu luong
trung binh thang nhiéu nim tai cac tram
nghién ciru xét trong diéu kién co6 tac dong
ctia thugng ngudn cho thdy dong chay co s&
c6 su bién dong 1o rét so vdi giai doan hd
chtra chua di vao hoat dong (Hinh 8). Xu

hudéng ting cuong dong vao cac thang mua
kiét va giam vao cac thang mua li. Cu thé,
bién trinh dong chay c6 thién hudng dich
chuyén vé phia bén phai: cuong do dong
chay vao dau mua i giam (thang 5-6), ting
vao céc thang cubi mua (thang 10-11) va
cac thang mua kho (thang 1-4); gia tri luu
lugng dinh giam va cé su bién dang dinh
(dang phang hon).
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Xu huéng chung cta céc kich ban déu ting
cuong do dong chay so voi giai doan 1995-
2014. D6i véi giai doan giita thé ki (2031-
2050), c6 sy giam nhe cua luu luong & hau hét
cac tram trén luu vuc vao cac thang 5, 6, 7

NorESM2-MM

trong khi ¢ cubi thé ki, gia tri ndy déu ting
vao tat ca cac thang trong niam theo kich ban
SSP2.45. Pbi véi kich ban con lai, trong mot
s6 truong hop, dong chay cé thé giam & cac
thang 6 va thang 10.
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Hinh 8: Bién trinh heu hrong thang trung binh nhiéu ndm ¢ cac thoi ky khi hdu firong lai
sovéi thoi ki nén 1995-2014 theo du tinh cia md hinh khi hgu NOR va CNRM
xét trong diéu Kién khong c6 tac déng tir thieong nguon
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Hinh 9: Bién trinh liwu lwong thang trung binh nhiéu ndm & cdc thoi ky khi hdu twong lai
50 V&i thoi ki nén 1995-2014 theo dw tinh ciia mé hinh khi hdu NOR va CNRM
xét trong diéu kién cé tac dong tir thiwong nguon
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Hinh 10: Ty 1é thay doi dong chady theo mia (%) trung binh cho hai giai doan 2031-2050
va 2080-2099 so Véi giai doan 1995-2014 xét trong diéu kién c6 tac dong tir hé chira:
a) Mua kiét va b) Mua li

Bién dong dong chay theo mua c6 sy ting luu
luong dang ké vao mua kho so voi giai doan
nén (Hinh 10). Trong 0, kich ban SSP2.45 ¢6
mirc ting trung binh 1an luot 1a 7.8% va 5.7%
tuong ung voi moé hinh NOR va CNRM. Vi
kich ban SSP5.85 gia tri twong tmg xap xi
17.6% va 12.7%. Luu lugng mua 1ii tdng trong
khoang tur 3-10% ¢ kich ban SSP2.45 va tu
5.5-19% ¢ kich ban SSP5.85.

4. KET LUAN

Trong bbi canh BDKH dién bién ngiy mot
phtrc tap cling nhu cac tac dong tiéu cuc dén
tir thugng ngudn do phat trién thay dién, viéc
nghién ctru va nim bét su bién dong dong
chdy cua luu vuc va céc tdc dong cua cac
yéu t6 ndy co vai tro vo cing quan trong, cip
thiét trong viéc phat trién bén vimng cia luu
vuc MC. Nghién ctru nay da két hop thanh
cong bo md hinh khi tuong RegCM4 va mo
hinh thay vin WEHY nham du tinh dong
chdy trong tuong lai trong cac giai doan gitra
va cudi thé ki XXI. Bén canh do, céc tac

dong tir thuong ngudn ciing dugc danh gia
thong qua viéc tich hop mo-dun mo phong
quy trinh van hanh hd chra cho 15 hd chira
16n trén luu vuc MC. Két qua cua nghién
ctru chi ra rang viéc khai thac thuy dién co
tac dong dang ké dén bién trinh dong chay
cua luu vyce, luu luong vao dau mua 1 ¢6 xu
huéng giam (thang 5-6) va tdng vao cac
thang cubi mua (thang 10-11) va mua kho
(thang 1-4), gia tri luu lugng dinh giam va
¢6 sy bién dang dinh (dang phang hon).

Trong truong hop c6 va khong co tac dong tur
thuong ngudn, luu lwong dong chay trong
tuwong lai déu c6 xu hudng ting & ca hai kich
ban SSP2.45 va SSP5.85 ing véi cac md hinh
NOR va CNRM so v6i giai doan nén (1995-
2014). M6 hinh NOR duy tinh tong lwong dong
chay dén cac tram thudng cao hon so voi mé
hinh CNRM. Riéng véi giai doan 2031-2050
xét trong diéu kién c6 tac dong tur thuong
ngudn, kich ban SSP2.45 dong chay co su
giam nhe vao cac thang ddu mua li (thang 5,
6). Bién dong dong chay theo mua c6 sy bién
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dong luu luong vao mua kho voi cuong do dao
dong tir 5.7-7.8% voi kich ban SSP2.45 va 12-
17% véi kich ban SSP5.85. Cuong do dong
chdy mua li tang trong khoang tu 3-10% &
kich ban SSP2.45 va tir 5.5-19% ¢& kich ban
SSP5.85.

Két qua nghién ctru méi chi dung lai ¢ viée
danh gia tac dong cua thuong ngudn trén dong
chinh va du tinh bién d6i vé dong chay trén
luu vuc trong tuong lai dua vao cA&¢c mé hinh
NOR va CNRM. Tuy nhién, cac két qua
nghién ctru 12 nguon tham khao tét cho cac
nghién ctru tiép theo vé dong chay trén luu vuc
cling nhu gop phan gitip cac nha quan li dua ra

TAI LIEU THAM KHAO

cac chién luge phu hop trong viéc phat trién
bén viing luu vue séng MC.
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Nhom tac gia chan thanh giri 16i cam on dén
B¢ Khoa hoc va Cong ngh¢ da tai trg kinh phi
thuc hién nhiém vu Nghi dinh thu Vi¢t Nam-
Han Qudc “Nghién ctru tich hop mé hinh Khi
tuong-Thuy van-Pai duong va xay dung co so
dir liéu 16n dé danh gia va dy tinh ddc trung
dong chay, han han va xam nhip min & Dong
bang séng Ctu Long co xét dén bién ddi khi
hau va tic dong tir thuong ngudn” (Mi sb:
NDT/KR/21/18).
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