TINH TOAN LU THIET KE HO CHUA BUON TUA SRAH
DUOI TAC PONG CUA BIEN POI KHI HAU

Ngé Lé An'

Tom tat: Bien doi khi hdu dan dén sw thay doi vé tai nguyén nudc, dac biét la van dé vé li nhw luu

luwong dinh [, tan suat ...

Vi vdy, cac hé chia duwoc thiét ké trucc ddy co nguy co doi mdt voi

nhitng riii ro do sw thay déi vé lii gdy ra. Bai bdo dd dwa ra mét cdch tiép cdn dé tinh todn lii thiét
ké trong diéu kién bién doi khi hdu cho lwu viee hé Buén Tua Srahtheo cdc kich ban phat trién RCP
4.5 va RCP 8.5 ciia mé hinh HadGEM2-A0 va HadGEM3-RA. Két qua cho thdy dong chay heu viec
c6 xu thé giam, luu leong dinh lii thiét ké giam tir 20-30% véi cing tan sudt. Nghién ciru sé cung
ccfp co s6 khoa hoc cho viéc dé xudt tiéu chuan thiét ké lii ho chira trong diéu kién bién doi khi hdu

nhie la mot két qud cia dé tai cap nha nwée, ma sé: BDKH 61.
Tir khoa: Bién d6i khi hau, 1ii thiét ké, hd Budn Tua Srah, chi tiét hoa thong ké.

1. PAT VAN DPE

Béo céo tong hop ciia IPCC (IPCC, 2014) da
xac nhén rang cic hoat dong cua con ngudi di
tac dong ngdy cang ting vao hé thong khi hau
toan cau. Cac tac dong d6 xay ra trén moi luc
dia va dai duong. Bién d6i khi hau (BDKH) dan
dén su thay doi vé tai nguyén nudc, dac biét la
cic van dé vé 1 nhu luu lugng dinh 11, tan suét
1i... Diéu nay lam cho cac hd chira dugc thiét
ké trudc diy co6 nguy co ddi mat voi nhiing
nguy co rui ro do su thay doi vé 1i gy ra. Vi
vay, viéc nghién ctu tinh toan i thiét ké cho ho
chua dudi tdc dong cua BDKH c¢6 y nghia trong
viéc kiém tra va danh gia lai sy an toan hd chta.

H6 chita Budn Tua Srah xay dyng trén dia ban
huyén Krong Knod tinh Pak Lak dugc dua vao
hoat dong tir nam 2011. H6 Buén Tua Srah duoc
lua chon dé nghién cttu tinh toan 1d thiét ké do
day 1a hd chira 16n nhat ndm & thuong ngudn cua
hé théng lién hd chta luu vuc séng Srépok.
Dong chay lii thiét ké cia ho dugc tinh toan dya
trén sb licu dong chay thuc do tai tram Thuy van
Dic Xuyén, cach 7 km phia ha luu cia tuyén
cong trinh nén ¢6 chat lugng dang tin cay. Muc
tiéu cua nghién cuu 1a tinh toan 1 thiét ké, cu thé
1a luu lwong va tong luong lii ing véi cac tan
suat thiét k& cho ho chita Buén Tua Srah cé xét
dén anh huong cua BDKH khac nhau.

oy ruwong Pai hoc Thuy loi.

Hinh 1. Ban dé luu viee hé Buén Tua Srah va
cac tram KTTV

2. PHUONG PHAP NGHIEN CUU VA
CAC BUOC THUC HIEN

Tu céac dir liu dau ra nhu mua va nhiét do
ctia mo hinh khi hau, cac phuong phap thong ké
dugc str dung nham chi tiét hod cac két qua nay
vé céac tram khi tugng trong luu vuc. M6 hinh
mua - dong chay MIKE-NAM duoc sir dung dé
mo phong su thay ddi cua dong chay trong
tuong lai dudi cac kich ban bién d6i khi hau.
Céc phuong phap phén tich théng ké — tan suét
dugc sir dung dé phan tich su thay doi ciia dong
chay 1d va tan suit i véi cac kich ban BDKH
khac nhau. Két qua phan tich s& duoc so sanh
v6i giai doan hién trang dé d4nh gia (Hinh 2).
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Su thay doi cac dic trung khi
tirgng theo cac kich ban BDKH

Chi tiet hoa cac dac tnmg ve
céac tram khi twong theo
phuong phap thong ké

Mo phong dong chay tir mé
hinh MIKE-NAM

Phan tich tan suat - thong ké
cac dic tnmg dong chay i

So sanh va danh gia cac dic trung
dong chay 11 vai hién trang

Hinh 2. So do cac buoc thue hién
ctia nghién cuu

3. TAC PONG CUA BPKH TOI CAC PAC
TRUNG KHI TUQONG TREN LUU VUC

3.1 Lwa chon kich ban BDPKH

Nam 2012, B¢ Tai nguyén va Maéi truong da
cong bd Kich ban BDKH va nudc bién dang cho
Viét Nam (B Tai nguyén va MT, 2012). Kich
ban B2 duoc khuyén nghi sit dung cho Viét
Nam cho thiy lwong mua nim trung binh toan
tinh Pak Lak va Pak Nong c6 xu thé thay ddi
khong dang ké (tir 0-3%), trong khi lugng mua
mot ngay 16n nhédt c6 xu hudng giam khoang
10%. Tuy nhién, két qua cong bd nay dugc liy
trung binh hoa cho toan tinh, trong khi luu vuc
hd Buén Tua Srah c6 dién tich nhé hon nhiéu va
nim & ca 2 tinh Pak Lik va Piak Nong. Pong
thoi, sy thay d6i vé dong chay, dic biét 1a dong
chay 1 thi khong c6 trong bao cdo. Vi vay
nghién ctu da st dung cac mo hinh khi tugng
khac, c6 chudi s liéu ddc trung khi tuong thoi
doan ngin hon nhdm nghién ciru dua ra tac
dong cua BPKH téi chudi dong chay, dic biét
la dong chay i

Theo bao cao danh gia 1an thr 5 (ARS) cia
IPCC, kich ban phat thai khi nha kinh SRES
(Special Report on Emission Scenarios) dugc
thay thé bang kich ban RCP (Representative
Concentration Pathways) mo ta 4 kich ban phat
thai khi nha kinh, ndng d6 khi quyén, phat thai
cac chat 6 nhiém va sir dung dat khac nhau
trong thé ky 21. RCP2.6 14 nhom kich ban phat
trién thudc loai thap, RCP4.5 va RCP6.0 la
nhém kich ban ban trién 6n dinh trung binh, con
RCP8.5 Ia thudc loai cao.

M6 hinh khi hau toan cau (GCM)
HadGEM2-AO tr Anh c6 kich thudc ludi 1a
1.875° x 1.25° md phong cac dic trung khi
tuong theo cac kich ban BDKH. M6 hinh khi
hau ving HadGEM3-RA (RCM) ¢6 kich thudc
mo phong nho hon 13 0,44° xap xi 50km véi cac
bién dau vao tir md hinh HadGEM2-AO. Pham
vi m6 phong cia md hinh vung nay bao trum
cac ving Pong A, An P9 va Tay Thai Binh
Duong nhu Hinh 3 (khung dudng nét dut bén
ngoai) nén chira ca luu vuc nghién ctu. S6 liu
dau ra ciia mé hinh 1a cac dic trung khi tugng
thoi doan ngay tir nam 2006 dén 2100 theo kich
ban RCP 4.5 va RCP8.5 dap tng dugc yéu ciu
ctia nghién ctru nén két qua ciia mé hinh duoc
lwa chon 1a két qua mo phong sy bién d6i khi
hau theo cac kich ban khac nhau.
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Hinh 3. Pham vi mé hinh HadGEM3-RA
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D@ liéu cia md hinh HadGEM3-RA bao
gém chudi sd liéu mua ngdy md phong giai
doan 1950-2005, chudi sb liéu mua ngay md
phong theo cac kich ban RCP 4.5 va RCP 8.5
tor 2006-2100.

3.2 Chi tiét hoa dic trung khi twong cho
lwu vire hd Buén Tua Srah

3.2.1 Phuong phap théng ké chi tiét héa

Két qua ciia mo hinh khi hdu HadGEM3-RA
dugc thé hién trung binh trén 0 ludi co kich
thude xap xi 50km vi thé s& co su sai khac véi
sd lidu thyc do cua cac tram khi tuong nam
trong cac 6 ludi. Cac phuong phap théng ké
dugc sir dung nham chi tiét hoa két qua nay vé
ting tram do dé loai bo cac sai khac néu trén.

Ines va Hansen (2006) da dé xuét k¥ thuat
nham hiéu chinh céc sai 1éch cia céa tan suit va
phan b6 cuong d6 cua lwong mua ngay RCM
voi mot tram do mua trong khu vuc. Cac budc
bao gom:

- Hiéu chinh déng b0 ca tin suét va cuong do
mua: muc dich ciia budc nay nhiam hi¢u chinh
lai s6 ngdy mua va tan suat twong di ciia no.

- Hiéu chinh tin suat mua: tan suit mua ngiy
ciia RCM duoc hiéu chinh bang viéc mot gia tri
ngudng #..,,duwoc dua ra dé loai bo nhimng ngay
¢6 gia tri nhé hon nham lam cho phan bd kinh
nghiém cua dit li€u thd RCM co6 gia tri trung
binh bang vé&i gia tri trung binh cua tan suat
mua thyc do. Gia tri ngudng nay dugce tinh theo
cong thuec:

Erem = Frcu (Fops(8)) (1)

Trong d6 F va F' 1a ham phan bd luy tich va
ham nguoc cta n6. RCM chi gi4 tri cia mo hinh
khi hau vung, OBS chi cac gié tri thuc do.

- Hiéu chinh cudng d6 mua: phan bd cudng
d0 mua ctia md hinh khi hau toan ciu Frreme
dugc hiéu chinh bang cach anh xa né vao phan
bd cuong do mua thuc do F;obsx). Lugng mua
sau khi hiéu chinh x’ & ngay tht i dugc tinh
toan theo cong thiic:

0 ,

X=X

X Q)

3.2.2 Chi tiét hod luwong mua cho luu vuc
Buon Tua Srah

Trén luu vuc hd Budn Tua Srah va luu vuc
buc Xuyén chi c6 tram do mua Puc Xuyén
do day du luong mua ngay tir nam 1978 dén
nay. Vi thé, nghién ctru s& tinh toan chi tiét
hoa luong mua tr m6é hinh GCM cho tram
buc Xuyén.

T mé hinh khi hau vung HadGEM3-RA,
cac dir liéu trong 6 ludi chtra tram do Duic
Xuyén duoc trich xuét tir nim 1978 dén 2005
nham danh gia méi quan hé giita dir lidu tho cua
RCM va dit liéu thuc do. Tir d6 tién hanh hi¢u
chinh sai s6 véi chudi thuc do va 4p dung cac
budc hiéu chinh twong tu véi cac chudi gia tri
tuong ung theo cac kich ban RCP4.5 va RCP8.5
tir ndm 2006 dén ndm 2100.

Két qua cho thy, & Hinh 4, phan b tan suat
mua ngdy theo két qua mod phong tir mo hinh
HadGEM3-RA c6 su sai khac 10 rét. Sau khi ap
dung cac budc hiéu chinh, tin suat mua ngay da
phtl hop véi tan sudt mua ngay thyc do. Hinh 5
1a phan phdi lugng mua nim cho tram do P
Xuyén theo cac kich ban RCP4.5 va RCPS.5.
Luong mua nam tinh trung binh cé giai doan tr
2006 dén 2100 ting & kich ban trién cao
RCPS.5, con ¢ kich ban RCP4.5 thi lugng mua
nam tinh trung binh ca giai doan bi giam di. Cac
thang muia mua & ca 2 kich ban c6 xu thé ting
vé luong mua con cac thang mua kiét thi co xu
thé giam.

Hinh 6a va 6b 1a duong qua trinh lugng mua
nam & ca 2 kich ban. Lugng mua nam c6 xu thé
giam & ca 2 kich ban. O kich RCP4.5, giai doan
2006-2040 luong mua nam c6 xu thé giam nhe.
Dén giai doan 2041-2060, lugng mua nim giam
manh rdi tang nhe & giai doan 2061-2080. Giai
doan 2081-2100 lugng mua nam lai c6 xu thé
giam. Kich ban RCP8.5 véi giai doan 2006-
2040 lwong mua nam c6 xu thé giam va giam
nhe & giai doan 2041-2060. Luong mua nam
tang manh & giai doan 2061-2080 roi lai co xu
hudng giam ¢ giai doan 2081-2100.
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Tan sudt mu'a ngay tai Bifc Xuyén

e 1) (¢ Xuyén Thue do (1978-2005)
----- Pire Xuyén GCM mé phong
Dizc Xuyén GCM di hiéu chinh

Hinh 4. Tan sudt mwa ngdy tai Pirc Xuyén

Phan phdi mua ndm tai Bic Xuyén
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Hinh 5. Phdn bo mwa nam tgi Pirc Xuyén
Lugng mua ndm tir 2006-2100 theo RCP4.5
™

Hinh 6a. Qua trinh luong muwa nam
tai Dirc Xuyén theo RCP4.5

Lugng mua ndm tir 2006 - 2100 theo RCP 8.5
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Hinh 6b. Qua trinh luong muwa nam
tai Dirc Xuyén theo RCPS.5

4. XAC PINH DONG CHAY LU THIET
KE HO BUON TUA SRAH

4.1 Phuwong phap xic dinh dong chiy la
thiét ké

HO Budén Tua Srah (dién tich 2930 km?)
khong c6 s6 lidu do dong chay. Bén duéi ha luu
ciia ho ¢ tram do thuy vin Puc Xuyén (dién
tich luu vuc 1a 3080 km2) thuc hién do dac dong
chay lién tuc tr nam 1978 dén nay, s6 lidu tin
cay ¢o thé sir dung lam luu vyc twong ty. Luu
lugng dinh i cua hd Budn Tua Srah duoc tinh
theo cong thirc triét giam tir dong chay lii tram
buc Xuyén (Quy pham Thuy lgi C6-77):

/ 1-n

£58 [ FS:{D.‘!T:ES)'Eh
Qmﬂ.‘k‘Eum&T:ﬂ:S;'a B o= sz.&'ac Kuyen

Trong d6: Qmaxbic Xuyen 12 luu lwong dinh 11
tai Pac Xuyén, QmaxBuonTuasran 18 Tuu Iuwong dinh
1o tinh toan tai hd Budn Tua Srah, F 1a dién tich
lru vuc, n 1a hé s6 triét giam lay bang 0,30.

Qmaxbicxuyén UNE VOi tan suat thiét ké duogc
tinh toan dua trén s6 liéu do dac dong chay li
thuc do tai tram Puc Xuyén.

Két qua tinh toan luu lugng 1i thiét ké tai
tram Pic Xuyén va ho Budn Tua Srah ddi véi
dir liéu thyc do tir nam 1978 dén nim 2010
dugc trinh bay ¢ bang 1:

Bang 1. Cac dic trung thong ké va luu lwong dinh lii thiét ké

Théng sb QmaxTB Cv Cs 0.01% 0.10% 1% 10%
Pon vi m’/s m’/s m’/s m’/s m’/s
Tram Dirc Xuyén 956 0.52 1.4 4452 3517 2580 1614
Hb Buén Tua Srah 4299 3396 2491 1559

4.2 M6 phong dong chay theo cac kich ban
BDKH
4.2.1 M6 phong dong chay ngay tai Pirc Xuyén

Pé mo phong dong chay trong tuong lai theo
cac kich ban BDKH, nghién ctu sit dung mo
hinh MIKE-NAM vdi cac théng sé dugc xéac
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dinh dya trén sb liéu mua thuyc do Pirc Xuyén
va bdc hoi tai tram Budn Ma Thudt tir nim 1978
— 2010 md phong dong chay dén tram thuy vin
btc Xuyén (tor ndm 2011 dong chay tai Duc
Xuyén bi anh huéng boi hd chira Buén Tua
Srah). Giai doan hi€u chinh tor ndam 1979 dén
nam 1994 cho hé sd Nash 1a 0,64; giai doan
kiém dinh tir 1995 dén 2009 cho hé¢ s6 Nash 1a

0,57 (Hinh 7). Két qua nay 1a chip nhan duoc
do luu vuc DBtic Xuyén Ia luu vue 16n nhung chi
c6 1 tram do mua nén kho dai biéu. Cac tram
mua lan cin nam & dudi xa phia ha luu luu vuc,
hoic nim & ving khi hau khic nén khong sir
dung dugc.

M6 hinh mé phdng thoi doan ngay véi bo
thong s6 tim dwoc nhu sau:

Théng sb Umax | Lmax | CQOF | CKIF

CK1,2 | TOF TIF TG CKBF

0.32

Gia tri 17.3 300

859

36 | 0.46 0.1 0.1 2340

Mb phéng - hiéu chinh

Nash = 0,64

M6 phang - kiém dinh

Nash =0,57
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Hinh 7. M6 phong dong chay tai Dirc Xuyén theo MIKE-NAM

Két qua md phong dong chay ngay tai Pirc Xuyén theo cac kich ban BDKH duoc trinh bay &

Hinh 8.

Dong chay tai Dirc Xuyén - theo RCP 4.5

Dong chay tai Dirc Xuyén - theo RCP 8.5

Hinh 8. Dong chay tai Puc Xuyén theo cdc kich ban BDKH

4.2.2 Phan tich quan hé Qua-Q ingaymar

Duya trén sd liéu Ii quan tric tir giai doan
1978 dén 2010, nghién ciru di phan tich quan hé
gitta luu lugng dinh 14 ciia ndm Qpax v&i luu
lugng trung binh ngay lon nhit nim Qingaymax-
Két qua (Hinh 9) cho thiy chiing c6 quan hé rat
t6t voi hé sb trong quan R = 0,98.

IV.2.3 Xac dinh lwu leong dinh lii thiét ké

70

theo cac kich ban BDKH

Tu phuong trinh mé ta quan hé tuong quan gitra
Qmax V2 Qingaymax O trén, tinh toan xay dung chudi
sb liéu Qmax tai Dirc Xuyén tir chudi s6 liéu dong
chay ngay di duoc tinh todan mé phong bang mo
hinh MIKE-NAM tir d6 xac dinh dugc luu lugng
dinh 1ii thiét ké theo c4c kich ban BDKH.

Két qua cudi cung dugce trinh bay ¢ Bang 2.
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Bang 2. So sanh lvu lwgng dinh lii thiét ké theo hién trang va cac kich ban BPKH

Théng sb QmaxTB Cv Cs 0.01% 0.10% 1% 10%
Pon vi m’/s m’/s m’/s m’/s m’/s
Luu vue Btic Xuyén
Hién trang 956 0.52 1.40 4452 3517 2580 1614
RCP4.5 752 0.50 1.52 3508 2754 2007 1249
RCP8.5 740 0.42 1.27 2829 2284 1733 1153
Hb Buén Tua Srah
Hién trang 4299 3396 2491 1559
RCP4.5 3388 2659 1938 1206
RCP8.5 2732 2206 1673 1113
Co thé thejly, luu lugng dinh [ thiét ké ¢ ca 2 Quan hé giira Qs Vi Quugivunas e xuyén
kich ban déu giam, trong d6 voi kich ban
RCP4.5 c6 mitc do gidm trung binh 20%, con | o
kich ban RCP8.5 c6 muc do giam trung binh i
30%. Hé s6 bién thién Cv nhin chung it thay d6i | _zs00 -
gi‘&a hién trang va kich ban RCP4.5 nhu?ng giam é52000 7= L1645 3399778
gan 20% so véi kich ban RCP8.5. Hé so thién 51500 R?=0.96451
1éch Cs ciing c6 sy thay d6i tuong tu. 5‘:23 _
5. KET LUAN )
Nghién cuu da de xuét’ phl,Iong phap tinh 0 500 1000 1500 2000 2500 3000 3500
toan luu lugng dinh i thiét ké dudi tac dong Qlngiymaxm3/’s)

ciia BPKH cho hd chira Buén Tua Srah. Két
qua ban dau vé su bién dong lugng mua, dac
biét lwogng mua 1 ngay 16n nhat kha phu hop véi
kich ban dugc Bo Tai nguyén va Moi truong
cong bd. Luu lwong dinh 1ii giam tir 20% dén
30% do su suy gidm cua lugng mua mot ngay
16n nhit dan d&én luu luong trung binh ngay 1on
nhit ciing bi giam theo.

Nghién ctru cho thay, luu luong dinh 1 thiét
ké cua hd chira theo hién trang cao hon so véi
két qua tinh toan trong thoi ky tuwong lai theo
cac kich ban BBKH, déng nghia vdi viée hd
chtra dugc dam bao an toan. Tuy nhién, méot sb
van dé chua dugc xem xét trong nghién ciru. Vi
du nhu ddy méi chi 1a két qua tinh toan theo mot
md hinh khi hau toan cau, v6i cac mo hinh khi
hau toan cau khac s& co thé cho cac két qua
khac. HO chtra Budn Tua Srah c¢6 dién tich luu
vuc 16n nhung chi ¢6 mdt tram do mua nim &

Hinh 9. Quan hé giita Qax va O ingiymax
Durc Xuyén

ha Iuu luu vuc nén chic chin s& co sai sd thé
hién & két qua hiéu chinh va kiém dinh chudi
dong chay ngay tai Pltc Xuyén chua cao. Tuy
vay, nghién ctru cho thiy phwong phap tinh toan
nay cé thé ap dung tot cho cac luu vuc khéac
trong khu vuc va ¢ Viét Nam.

LOI CAM ON:

Bai bao 1a két qua ctia mot phan nghién ciru
thudc dé tai “Nghién ctru co sé khoa hoc dé xuit
cac tidu chuan thiét ké 1ii, dé bién trong diéu
kién bién d6i khi hau, nudc bién dang & Viét
Nam va giai phap phong tranh, gidm nhe thiét
hai”, Ma s6: BDKH 61. Tac gia xin giri 10i cam
on Ban Chu nhiém dé tai da cung cip s6 liéu
cling nhu déng gop nhiéu ¥ kién quy bau trong
qué trinh nghién curu.
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Abstract:
DESIGN FLOOD ESTIMATION FOR BUON TUA SRAH RESERVOIR
IN THE CONTEXT OF CLIMATE CHANGE

Climate change leads the changing of water resources, especially the flood issues such as
magnitude of peak flood, frequency... It also causes the risk of damage for the reservoirs which
were designed in the past. The paper proposes an approach in order to estimate the design flood in
the context of climate change for the Buon Tua Srah reservoir. Using the output of RCP4.5 and
RCPS.5 scenarios fromthe HadGEM2-A0 and HadGEM3-RA models, the results show that the
annual flow tends to decrease, the magnitudes of peak flood also decrease about 20% to 30%. The
study will provide scientific base to propose flood design standard as an output of National
research project BDKH 61.

Key words: Climate change, design flood, Buon Tua Srah, statistical downscaling.
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