BAI BAO KHOA HOC

PANH GIA TAC PONG CUA BIEN POI KHi HAU
PEN SAN LUQNG THUY PIEN HO THAC MO

Nguyén Thi Thu Ha', Lwong Thi Nguyét Ha'
Ngé Lé An’, Nguyén Thi Thu Ha?

Tém tit: Thuy dién cé ty trong cao trong co cau san xudt dién ¢ Viét Nam. Tuy nhién, thuy dién chiu
danh huong béi sw thay doi cia cdc yéu té khi twong, déic biét la mwa va béc hoi. Bién doi khi hdu
(BPKH) lam thay doi sdu sdc cdc yéu té dau vao ciia nha may thuy dién, vi thé sé c6 tac dong truc tiép
dén kha nang san xudt dién ciia cdc nha mdy thuy dién néi chung. Nghién ciru nay tdp trung danh gia
tde dong ciia BPKH dén san lwong nha mdy thuy dién, minh hoa bang cong trinh thuy dién Théac Mo sir
dung mé hinh thuy van GR4J két hop véi mé dun mé phong san heong dién qua ho chiva. Str dung dir
lieu BPDKH tir 6 mo hinh khi hau vung (RCM) tir dw an CORDEX voi 2 kich ban RCP2.6 va RCP8.5 da
duge hidu chinh sai s6, nghién ciru da chi ra sw thay doi vé heong muea, sw suy giam vé dong chdy ciing

nhie san lwong dién (tir 20-40%) tinh dén giai doan giita thé ki 21.

Tir khoa: BDKH, san luong dién, hd Thac Mo...

1. PAT VAN PE

Naéng lugng dong vai tro vO cung quan trong
trong doi sdng kinh t& — xa hoi. Xa hoi cang phat
trién thi nhu cau st dung ning luong ngay cang
cao. O nudc ta, trong qua trinh phat trién kinh té
sau hon 30 nam d6i moi, cac thuy dién 16n, nho &
Viét Nam da c6 nhiing dong gop 16n va la mot
trong ba ngudn niang lugng chinh dap tng nhu cau
dién quéc gia, phuc vu phat trién kinh té — xa hoi
tai nhiéu dia phuong, dic biét 1a cac ving con kho
khin nhu Tay Bic, mién Trung — Tdy Nguyén.
Thuy dién chiém mot ty trong cao trong co ciu
san xudt dién ¢ Viét Nam 1a nhd vao hé théng
mang ludi song day dic (hon 2360 séng va sudi
c¢6 chiéu dai hon 10km) va dugc quan tim khai
thac tir rit sém. Hién nay, mac du nganh dién da
phat trién da dang hoa ngudn dién, nhung thuy
dién van dang chiém mot ty trong dang ké. Nam
2019, thiry dién chiém khoang 37% trong tong san
xuét dién (Hoach, 2021). Theo du bao ctia dy thao
Quy hoach di¢n VIII (Vién Néang lugng, 2021) thi

L 60V — Pai hoc Thuy loi
? B¢ mén Thuy van & BPKH, BH Thuy loi

dén cac nam 2030 va 2045 ty trong thuy dién van
con kha cao, twong tng 14 18% dén nim 2030 va
9% vao nam 2045... Mic di ngudn ning luong
thay dién dugc xem nhu la mot nguén nang luong
tai tao ré, lau dai, linh hoat va it gy 6 nhiém,
nhung n6 lai d& bi anh hudng boi su thay doi cua
cac yéu t6 khi tuong, diac biét 1a lugng mua va
nhi¢t d0. Theo du doan, luong khi nha kinh ma
con ngudi thai ra bau khi quyén ngay cang ting
hién nay s& tao nén nhitng bién d6i 16n vé khi hau
trong thé ky t6i. Bién d6i khi hau (BDKH) s& lam
thay ddi siu sic cac yéu td dau vao ciia nha may
thiy dién nhu: mua, bdc hoi, dong chay mua i,
dong chay mua can, x6i mon luu vuc, boi léng ho
chira... Nhitng sy thay doi nay s& anh hudng truc
tiép dén kha ning san xuét dién cta cac nha may
thily dién noi chung. Theo Bao cao vé chi s6 i ro
khi hau dai han 2021 cua t6 chirc Germanwatch
(Eckstein, Kiinzel va Schéfer, 2021), Viét Nam la
mot trong 10 qudc gia nhay cam va chiu anh
huong nhat vé bién d6i khi hau do c6 duong bd
bién dai, vi tri dia Iy va sy da dang vé dia hinh va
khi hau. Theo Béo céo vé kich ban BDKH va
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nude bién dang cho Viét Nam nam 2016 (Bo Tai
nguyén va Moéi Truong, 2016), nhiét @0 trung binh
& Viét Nam c6 thé ting 1én 3°C vao nam 2100.
Tuy nhién, lwong mua c6 xu thé bién ddi khong
ddng déu giira cac ving, co thé ting (tir 0% dén
10%) vao mua mua va giam (tir 0% dén 5%) vao
mua kho; tinh bién dong cua mua tang lén. Su
thay d6i cia cac yéu té khi twong (nhiét do,
mua,...) s& lam thay déi tryc tiép luu lugng dong
chay dén cac ho thuy dién va do d6 s& anh hudong
t6i thiét ké va san luong dién cua cta cac nha may
thuy dién. Tuy tung khi hau va thuy van cia tung
vung ma tac dong cua BDKH dén cac nha may
thiy dién 1a khac nhau. Do vay, viéc du bao va do
lwong nhitng tac dong ciia BPKH dén san luong
thuy dién cua timg hd, timg khu vuc 1a rt quan
trong trong bdi canh BPKH ngay mot phirc tap.
Diéu d6 c6 y nghia dic biét cong tac quy hoach,
thiét ké va quan 1y van hanh cac hd thuy dién noi
riéng va co cAu ngudn ning luong ndi chung thich
tmg véi BPKH va phat trién kinh té bén viing.
Nghién ctru nay do d6 tap trung vao phuong phap
dy dodn va do ludong nhitng tac dong cuia BDKH
dén san lugng thuy dién cia cong trinh thuy dién,
minh hoa cho cong trinh thuy dién Thiac Mo nam
trén thugng ngudn séng Bé tinh Binh Phudc.

Cong trinh thiy dién Thac Mo ndm trén thuong
nguén song B¢, thudc dia phan 3 huyén, thi (thi xa
Phude Long, huyén Bu Bang va huyén Bu Gia
Map) tinh Binh Phuéc, Cong trinh cach thanh phd
Ho6 Chi Minh vé phia Tay Nam 170 km, day 14 bac
thang trén cung cua tong so d6 khai thac ning
lwong cua luu vye song Bé. Nhiém vu chu yéu cia
Cong trinh thuy dién Thac Mo 1a cung cép dién
cho hé théng dién mién Nam & giai doan 1995-
2000 va dén nay thi da duoc hoa vao luéi dién cua
Qudc gia, véi cong suat lip may ban dau 1a 150
MW va cong sut dam bao 50-55MW, dién luong
trung binh hang nim khoang 600 triéu kWh. Gan
day, thuy di¢én Thic Mo m¢ rong, ting thém cong
sudt lap may 75 MW véi 1 t6 may, khoi cong
thang 7/2014, hoan thanh thang 07/2017, nang
tong cong sudt lap may 1a 225 MW, san luong

dién hang nam 662 tricu KWh. Ngoai ra, ché do
diéu tiét cia Nha may thuy dién Thac Mo sé& tao
ngudn nudc cho tudi tidu va sinh hoat ddi véi khu
vuc ha du song Bé - Phudc Hoa - Thanh phd Hd
Chi Minh, véi luu luong mua khd 56m’/s (Bo
Cong Thuong, 2018).
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Hinh 1. Luu vuee hé thuy dién Thac Mo va cdc
tram do mua lan can

2. PHUONG PHAP NGHIEN CUU VA
DU LIEU

2.1 Phwong phap nghién ciru

2.1.1 Phwong phap mé hinh mwa — dong chady
va dién todn qua hé thuy dién

Nghién ctru st dung mo hinh thuy van GR4J
dé mo phong dong chay tir mua va nhiét do duoc
phat trién boi Perrin va nnk (Perrin, Michel va
Andréassian, 2003). M6 hinh GR4J (viét tat cua
modele du Génie Rural a 4 parameter tres
Journalier) 1a m6 hinh mo6 phdng qua trinh mua —
dong chay thoi doan ngay, théng sé tép trung. véi
4 thong s6. M6 hinh GR4J v6i wu diém cau trac
mod hinh don gian, chi c6 4 théng sb, va di duoc
chirng minh sir dung thanh céng trén rat nhiéu luu
vuc trén thé giGi.

Dé mé phong dong chay ciing nhu ude tinh san
lwong dién qua hd thuy dién, nghién ctru sir dung
mo hinh HEC-RESSIM (UACE, 2021) duoc phat
trién bai Quan ddi ki su Hoa Ki. Cac thong sb vat
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Iy ctia hd chita Thac Mo nhu duong dic tinh 10ng
hd, kich thudc tran... dugc sir dung truc tiép trong
mo hinh HEC-RESSIM.

2.1.2 Phwong phdp hi¢u chinh sai so tic mé
hinh GCM/RCM

Céac md hinh GCM hay RCM c¢6 dic diém
thuong co sai s6 16m khi so v&i s6 liéu thue do. Do
vdy, sb liéu mua, nhiét d6 1dy truc tiép tir cua cac
md hinh GCM hay RCM nay can dugc hiéu chinh
dwa trén s6 liéu thuc do tuong ng nham phan anh
diéu kién cu thé cua dia phuong va giam sai s6 hé
thong cia mo hinh. K§ thut hiéu chinh théng ké
san pham thd GCM hay RCM rat da dang, tir k§
thuat don gian (phuong phap hi¢u chinh gid tri
trung binh, phuong phép hi¢u chinh gié tri trung
binh va phuong sai) dén k¥ thuat phtic tap hon
(phuong phap hi€u chinh phan vi hay phuong
phap hiéu chinh dwa trén phan phdi xic sudt).
Trong cac ung dung lién quan dén tai nguyén

Sh liéu dong chay
thue do

/ f—

Hiéu chinh
mé hinh mua
— dong chay

nudc, k¥ thuét hiéu chinh phan vi (QM) duoc su
dung phd bién hon ca do no6 ¢ thé hiéu chinh sai
s6 toan bo dic tinh ham phan phbi mua thay vi chi
mot dén hai thudc tinh théng ké cua mua. V& co
ban, QM khép ham phan phdi lity tich (CDF) cta
mua GCM v6i ham phéan phdi lity tich tr muwa
thuc do tuong ung (Piani va c.s., 2010). Goi F; l1a
ham CDF cua chudi muwa thuc do X cho ca giai
doan hiéu chinh tai tram mua S bat ky. Fg la ham
ham CDF cuia chudi mua GCM (X¢) tai 6 ludi co
khoang cach gan nhat v6i tram mua S. QM khép
ham phan phdi liiy tich ctia gia tri lwong mua ngay
gitra mua thyc do Xs va mua GCM Xg sao cho:
Fo(Xq) = Fs(Xs) hay X = Fe *(Fz (X)) 2-1)
Trong 46, F;* 1a ham nghich dao cua ham F.
Str dung mbi quan hé trong (1) dé hiéu chinh
cac gia tri lugng mua GCM cho thoi ky tuong lai

theo: XF = Fs_l (FG (XE))

Mz, nhiét 46 hy
cac md hinh
RCM

Mua, nhigt 46
thire do tal cée
tram

Hiéu chinh mua va
nhiét 46 thei ki
tirong lai chia cic mo
hinh RCM

/

M6 hinh mua — dong
chay da hlcu chinh

Mua va nhiét dd thai ky
tuong lai di hi€u chinh

/‘ﬁ/ /

/ Déng chay thon ky nén / /

Dong Lha> thi ky

/

tmmg a
S§> ligu vé ho chita (thong M6 hinh mé
50 vat Iy, van hanh va san phong vin hanh
hegng diény ha chia
San lwong t!n’gy dign / San lugng thay dign

/

thoi ky nen

/ /

thoi ky teong lai

Tic ddng cia BDKH dén san lugng dién

Hinh 2. Cac budc thuc hién nghién ciiu

2.2 Dir liéu khi twgng — thuy van thuc do

Nghién ctru st dung cac sb liéu do mua tai cac
tram Bu DPang, Binh Nho, Bu Nho, Loc Binh,
Phudc Long, Pong Phi. S6 liéu nhiét do thuc do

18

dugc lay tir tram Phude Long KT va sb liéu dong
chdy tai tram Phudc Long TV. Do tram thuy van
Phudc Long nam ngay dudi dap thuy dién Thac
Mo nén c6 thé coi luu vuc tram Phude Long la
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luu vie twong tw d& moé phong dong chay cia luu
vuc Thac Mo. Cac sb liéu duoc thu thap tir thoi
diém bt dau do tai tram va cap nhat dén nay.

2.3 S6 liéu vé BDKH

Nghién cuu dugc thuc hién bﬁng cach su
dung s liéu mua va nhiét d6 tir cic mé hinh
BDKH vung RCM c¢6 d phan giai cao (25km
x25km) v6i cac diéu kién ban dau va bién duoc

liy tir cac m6 hinh GCM. Cu thé, nghién ctru sir
dung 6 mo hinh RCM thuéc CORDEX-SEA,
duoc thyc hién trong khuén khd du 4n
CORDEX
Downscaling Experiments). Bang 1 1iét ké cac
md hinh GCM/RCMs cho t6 hop da mé hinh di
trién khai trong CORDEX-SEA dugc st dung
trong nghién curu.

(Coordinated Regional Climate

Bang 1. Cac m6 hinh GCM / RCM duwoc sir dung trong nghién ctru

Mo hinh GCM . o
TT Tén trung tim/vién Mo hinh RCM Tén trung tim/vién Tén vit tat
(CMIPs5)
Met Office Hadley Climate Service Center Germany
1 |MOHC-HadGEM2-ES GERICS-REM02015 MOHC _vl
Centre, UK (GERICS)
Met Office Hadley Abdus Salam International Centre for
2 |MOHC-HadGEM2-ES ICTP_RegCM4_7_v0 . . MOHC _v0
Centre, UK Theoretical Physics (ICTP)
Meteorological Institute Climate Service Center Germany
3 | MPI-M-MPI-ESM-LR GERICS-REM02015 MPIL_vl
Max Planck, Germany (GERICS)
Meteorological Institute Abdus Salam International Centre for
4 |MPI-M-MPI-ESM-MR ICTP-Reg CM4-7 MPIL_v0
Max Planck, Germany Theoretical Physics (ICTP)
Norwegian Climate Center, Climate Service Center Germany
5 NCC-NorESM1-M GERICS-REMO2015 NCC_vl
Norway (GERICS)
Norwegian Climate Center, Abdus Salam International Centre for
6 NCC-Nor ESMI-M ICTP-Reg CM4-7 . . NCC_v0
Norway Theoretical Physics (ICTP)

Nghién ctru st dung 2 kich ban ndéng do khi
nha kinh dai dién (Representative Concentration
Pathways — RCP), cu thé RCP2.6 va RCPS.5.

3. KET QUA NGHIEN CUU

3.1 M6 phéng dong chay dén ho Thac Mo

Do ho thuy dién Thac Mo bét dau xdy dung
trén song B¢ phia thugng luu tram thuy van Phudc
Long tir nam 1991 va dén nam 1995 thi bat dau
hoat dong. Vi thé, dong chay do tai tram thuy vin
Phudc Long tir nam 1995 tro lai day s€ bi tac dong
boi hoat dong diéu tiét hd chira Thac Mo. Do vay,
chudi dong chay thuc do tir nim 1994 trg vé trudc
cua tram Phudc Long co thé coi 1a dong chay tu
nhién, pht hop dé danh gia kha niang mo phong
dong chay cta md hinh GR4J. Sau d6, bo thong s6
ciia mo hinh GR4J sau khi di hiéu chinh va kiém
dinh dén tram Phuéc Long sé& dugc sir dung dé mo
phong dong chay dén hd Thac Mo. Nghién ctru
nay su dung package Hydromad trong ngdn ngir R

dé mo phong qua trinh mua — dong chay bang mo
hinh GR4J (http://hydromad.catchment.org/).
Két qua hiéu chinh va kiém dinh cho hé s6 Nash dat
két qua t6t (>0,80) thé hién & hinh 3.

3.2 Panh gia viéc hiéu chinh s6 liéu mua va
nhiét do tir cAic moé hinh GCM/RCM

Két qua hi€u chinh mua va nhiét d6 cua cac moé
hinh GCM/RCM dugc danh gia thong qua so sanh
cac duong cong duy tri luvu luong dén hd Théc
Mo. Hinh 4 1a so sanh dudng cong duy tri luu
lugng xay dung tir dong chay tinh toan tur sb liéu
mua thuc do (Sim_obs trén hinh v&) va cac duong
cong duy tri luu lwong xay dung tir s6 liéu dong
chdy tinh todn tir mua chua hi¢u chinh (Hinh 4a)
va mua da hi¢u chinh (Hinh 4b) ctia cdic md hinh
RCM (tén cua cac md hinh RCM tuong Ung voi
cac mau khac nhau trén hinh). Sau khi hi¢u chinh,
cac mO hinh RCM da c6 sy trung khop hon véi
duong thuc do.
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Hinh 3. Két qua mé phong hiéu chinh va kiém dinh dong chdy dén tram Phudc Long

3.3 Mo phéng san lwgng dién

Két qua mo phong san lugng dién hién trang
dugc danh gia thong qua so sanh sd lidu thuc té
va s6 liéu tinh toan cua san luong thuy dién tir hd
Thac Mo trong nhiéu nam (1996 — 2017) va duoc
trinh bay trong Hinh 5. Trong nhiing ndm khac
nhau thi s€ c6 lugng dién ti€u thu khac nhau. DPéi
voi Hinh 5A, trong sb lidu vé thuc do thi thép
nhit khoang trén 500 nghin MWh va cao nhat
khoang hon 1 tridu MWh. Sé liéu lugng dién tiéu
thu tinh todn trén 500 nghin va dudi 1 trigu
MWh. Nim c6 luong dién tiéu thu thip nhét 1a
nim 2016 va cao nhat & nam 2009. Hinh 5B 1a
hinh thé hién san lugng dién binh quéan thang tinh
trong nhiéu nam (tr 1996-2017), luong dién ti€u
thy trung binh cao nhét vao thang 10 va thap nhat
vao khoang thang 1, thang 2. So sanh san luong
dién thyc té va mo phong cho thiy sb c6 su phu
hop tuong dbi tét gitra gia tri moé phong va gia tri
thyc té qua cac nam.

3.4 Panh gia tic dong cia BPKH dén hd
Thac Mo

3.4.1 Mwa va dong chdy

Hinh 6 13 két qua vé cac mo hinh RCM du doan
luong mua va dong chay thang tinh binh quan thoi
ky tuong lai cac nam 2050s (2040 — 2069) cho hai
kich ban phat thai thip RCP2.6 va cao RCP8.5.
Cac duong mau xam trén hinh 1a két qua du doan
tr cdc mo6 hinh RCM, duong mau den dam trén cac
hinh nay la gi4 tri tinh trung binh tinh tir 6 m6 hinh
RCM, dién tich cac duong mau tim la gid tri
khoéng tin cay 95% tinh ttr 6 m6 hinh RCM.

Sy thay dbi luong mua va dong chay thang
binh quéan thoi ky twong lai so v&i thoi ky nén,
duoc tinh toan theo ty 1& phan trim theo cong
thtrc: [(gia tri trung binh thoi ky twong lai — gia
tri trung binh thdi ky nén) / gia tri trung binh
thoi nén * 100].

Dbi véi sy thay doi cia phan trim luong
mua, xem xét kich ban RCP2.6, muc thay doi
lugng mua hang ndm dao dong tang tir 80% va
gidm muc 75% tuy thudc vao khoang thoi gian
va mO hinh khi hdu. Trung binh dai han hang
nam luong mua du kién sé& giam hau hét &
MPI v1, MPI v0, NCC vl, NCC_v0 cho hiu
hét moi khoang thoi gian. Va s& ting 1én mot sb
khoang thoi gian d6i v6i MOHC vl,
MOHC v0, NCC v0. Xem xét kich ban phat
thai cao (RCP8.5), luong mua hang nam duogc
du bao 1a ting MOHC _v1, MOHC v0, NCC v0
va giam MPI vl, MPI v0O, NCC vl.

Tuong ty & sy thay doi vé luu luong dong
chay, kich ban RCP2.6 ciing thay d6i tir 48% cho
NCC v0O va giam xudng mic 62%
MOHC v1, NCC_vl. Va s& giam hau hét trong
cac thang la MOHC vl, MPI vl, MPI v0,
NCC_ vl. Béi véi RCP8.5 ting cao nhat vio
khoang thang 3 v6i mic % vuot qua 65% & mo

cho

hinh NCC_v0 va day ciing la m6 hinh tang trong
hau hét cac thang trir thang 5. M6 hinh giam 14 cac
mo hinh nhu MOHC v1, MOHC v0, MPI vl,
MPI v0, NCC_ vl.
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Hinh 5. So sanh san lwong dién hang nam -
(Hinh A) va san luong dién binh quan thang

o

phong tix mua thyec do (0bs) va 6 ligu mua trung binh trong thoi kp nhiéu niim (1996-2017)

chwea hiéu chinh (a) va so liéu mwa da hiéu chinh

1b) ciia cdc md hinh RCM. — (Hinh B) giita thuc do va mo phong
cua cac mo hin g
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Hinh 6. Duong qua trinh binh quan thang vé lwong mua (trai) va luu luong (phai)
trong thoi ky twong lai dy dodn twr cac moé hinh RCM
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3.4.2 Sdn luong dién

Hinh 7 cho thiy nhitng thay d6i san lugng thiy
dién thang tinh binh quén trong thoi ky tuong lai
ciia hd Thac Mo so véi thoi ky gbe (1988 dén
2017). San lugng thuy dién trong tuong lai du
kién s& giam trong MOHC_v1, MPI_v1, MPI _v0,
NCC_vl dao dong cao nhat giam khoang 50%
theo kich ban RCP2.6 va MOHC v1, MOHC vO0,
MPI_vl, MPI v0, NCC vl nhung dbi v6i mo
hinh MOHC v0 van ting & giai doan thang 2,3
trong kich ban RCP8.5. Tuy nhién, cdc GCM khac
¢6 xu hudng trai chiéu trong san xuat thuy dién
trong tuong lai. Cac murc tang san lugng thuy di¢n
16n nhit duoc quan sat 1a 27% vao thang 12 cua
md hinh NCC_v0 theo RCP8.5, trong khi murc
giam 16n nhit dugc tim thdy khoang 70% ctia mo
hinh MOHC vl theo RCP8.5. Két qua chi ra réng
ton tai nhitng diém khong chéc chin 16n trong du
kién san xuét thuy dién trong twong lai do su khac
biét gitra cac du bao cua mo hinh khi hau.
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Hinh 7. San lwong thuy dién thang tinh binh qudn
trong thoi ky twong lai cdc nam 2050s ciia ho
Thac Mo theo (a) RCP 2.6 (b)RCP8.5

So sanh su thay ddi cia san luong thuy dién
hang nam tinh binh quan trong thoi ky tuong lai

ciia hd Thac Mo theo c4c kich ban RCP2.6 va
RCP8.5 dugc trinh bay trong Hinh 9. Hinh 9 cho
thdy mé hinh RCM NCC_v0 du bdo san lwong di
kién theo ca hai kich ban du kién s& tang theo; su
gia tang khoang 5% theo RCP2.6 va 7~10% trong
kich ban RCP8.5. Déi v6i cdc md hinh khic, san
lwong thuy dién hang nim du kién s& giam dang
Kké. Tuy nhién, san lugng dién dy bao tu
MOHC v0 cho thiy xu huéng ting ddi voi kich
ban RCP2.6 nhung xu huéng giam theo RCP8.5.
Xu huéng giam manh nhit quan sat thiy 1a mo
hinh MOHC vl véi muc giam 28% ddi voi
RCP2.6 va 43% v61 RCPS.S.

4. KET LUAN

Két qua nghién ctru cho thiy, tiiy tirng kich ban
BDKH va tuy tung m6 hinh BDKH khu vuc ma
dong chay dén hd Thac Mo va san luong dién cua
no thay d6i khac nhau. Nhin chung, phan 16n cac
md hinh RCM (5 trong 6 md hinh) cho thiy dong
chay dén ho va san luong thuy dién ciia hd trong
tuong lai (tinh trung binh trong thoi ky nhitng nam
2050s) giam mot cach dang ké tir 20 — 40%. Két
quéa phan anh sy can thiét phai c6 bién phap thich
g thich hop voi cac diéu kién bién ddi khi hau
trong twong lai va diéu chinh cac dudng cong quy
tac van hanh 14 can thiét dé t6i vu hoa san luong
thuy dién ctia ho.

Tur két qua nghién cuu tac déng cia BDKH
dén hd Thac Mo c6 thé thay can c6 thém nhitng
nghién ctru va nhitng danh gia dinh luong vé
anh huong cia BDKH dén tinh hinh dong chay
vao cac hd thuy dién va do d6 dén san luong
thuy dién noi chung. Nhitng dédnh gid dinh
lwgng nay can dya trén da mé hinh BDKH (do
cac md hinh BPKH c¢6 thé cho cac két qua dinh
lugng khac nhau) va da kich ban phat thai khi
nha kinh. Tur d6, cdc nha quan 1y va van hanh
¢ co s¢ dé xay dung quy trinh van hanh tbi vu
hodc ¢6 ké hoach van hanh phat dién phu hop
dé ung pho véi cac tinh hubng bat lgi co thé
xdy ra do BDKH.
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Abstract:
IMPACT OF CLIMATE CHANGE ON HYDROPOWER
GENERATION IN THAC MO HYDROPOWER PLANT

Hydropower makes it an important contributor to Vietnam’s energy grid, accounting for about 40% of
the total national electricity production. However, hydropower generation is very sensitive to changes
and variability in climate variables, particularly rainfall and evaporation. Climate change, which
substantially impacts climate variables and runoff, has a significant influence on the inflows to
reservoirs at hydropower plants, and their hydropower generation. Therefore, this study aims to
conduct a quantitative assessment of the climate change impact on the future hydropower production,
demonstrated for the Thac Mo hydropower Project. This study uses a GR4J hydrological model coupled
with a hydropower simulation model to simulate future inflow and hydropower generation at the
hydropower plant under climate change. Six Regional Climate Models (RCMs) from The Coordinated
Regional Downscaling Experiment (CORDEX) with two representative concentration pathways
(RCP2.6 and RCPS8.5) scenarios are bias-corrected by quantile mapping method to project changes in
future rainfall and temperature for the study area. Our quantitative assessments indicate that climate
change is expected to alter the rainfall regime, decrease the average annual inflow and hydropower
generation by 20 — 40% by the middle of the 2 1st century.

Keywords: Climate change, hydropower generation, Thac Mo...
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