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PANH GIA TAC PONG CUA BIEN POI KHi HAU LEN
HAN HAN TREN LUU VUC SONG SESAN

Vii DPirc Long', Nguyén Ngoc Hoa'

Tém tit: Bai bdo vdi ndi dung danh gid tic dong ciia bién doi khi hdu (BPKH) 1én ché dé han
khi twong va han thuy van trong nhitng thang mua kho trén luu vuc song Sé San thong qua cac chi
$6 han va mé hinh todn thiiy van. Trong nghién ciru nay, hai kich ban BDKH cho lwong muwa va
nhiét @ la RCP4.5 va RCP8.5 tir mé hinh khi hdu toan cau GCMs (Global Climate Models) cua dy
dan CMIP5 (Coupled Model Intercomparison Project 5) di dwoc chi tiét héa thong ké cho luu viec
song Sé San. Han khi twong duwoc tinh toan bcing chi s6 chuan héa lwong mwa SPI, han thuy van dwoc
xdy dung dwa trén chi s6 K han, luu lwong dong chay trong twong lai dwgc mé phong tir mé hinh
thity van SWAT cho luu viee séng Sé San. Két qua nghién civu trong twong lai cho thdy han khi twong
xay ra nhiéu nhat vao giai doan tir 2080 dén 2099 véi t(fng 56 sur kién han duwoc ghi nhan khoang 41
su kién va dwoc danh gia trén 6 liéu mua tir cac tram khi tuong (trong do co khoang 35% han vira,
47% han nang va 18% han nghiém trong cho kich ban RCP 8.5). Tir két qua mé phong dong chady
trong twong lai va tinh todn chi s6 han thity van cho heu viee, nghién ciru ciing da diea ra ban do phén
viing han thiyy van cho nhitng nam xdy ra han nghiém trong, nhdn thdy cdc tiéu leu viee thude khu

viee tinh Gia Lai s€ chiu ton thwong boi cac mirc do han nhiéu nhat trén luu vuc Sé San.
Tir khéa: Bién doi khi héu, chi s6 han, mé hinh SWAT, lwu viee song Sé San.

Ban Bién tap nhan bai: 05/11/2019  Ngay phan bién xong: 31/12/2019 Ngay dang bai: 25/02/2019

1. Giéi thi¢u

Bién d6i khi hau hién dang dién ra trén pham
vi toan cau, Viét Nam 12 mot trong nhitng nudc
dé bi t6n thuong nhat thé gidi trude nhing tac
dong cua bién ddi khi hau, mot trong nhiing tac
dong do6 1a hién tuong han han, thiéu nudc trAm
trong gdy anh huong 16n dén doi séng ciing nhur
cac hoat dong kinh té xa hoi. Dé tmg pho vi han
han trong tuong lai thi viéc du bao ciing nhu
danh gia mirc d6 han 1a quan trong dé c6 thé dua
ra duoc cac hoach dinh, ké hoach trong quan ly
tai nguyén nudc, giam thiéu mic do nguy hai
cua han han. Khu vuc Tay Nguyén la mdt trong
nhiing vung thuong xuyén bi kho han ¢ nudc ta,
hé théng séng sudi tuy kha phat trién nhung do
dia hinh dbc, chiéu dai dong chay ngan nén vao
muia mua thudng chay xiét, muia kho thi hdu nhur
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kho kiét, do do nguén nude mat kha han ché.
Gan day nhat dudi tac dong cta hién twong El
Nino trong nim 2015-2016, han han di dién ra
khdc liét nhat trong 15 ndm qua & khu vuc Tay
Nguyén, luong nudc trén cac ao hd, cong trinh
thuy loi roi vao tinh trang can kiét va gay thiét
hai 16n cho nganh nong nghiép. Theo s6 ligu
thong ké thiét hai ctia mot s6 dia phuong: Tay
Nguyén da c6 gan 175.000 ha ciy trong bi anh
huong han han (Kon Tum 3.800 ha, Gia Lai
46.000 ha, Pak Lak 80.000 ha, Pak Nong 23.000
ha, Lam Ddng 31.300 ha); Tong kinh phi thiét
hai toan vung 1én dén gan 4.000 ty dong (Kon
Tum 160 ty, Gia Lai 200 ty, Pak Lik 2.200 ty,
DPik Néng 1.200 ty va Lam Doéng 180 ty).
Nghién ctru nay lya chon luu vuc song Sé San
dé danh gia muc do han han dudi tac dong cua
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bién d6i khi hau, séng Sé San 1a mot trong hai

Iuu vuc song 16n cua Tay Nguyén.
BAN DO MANG LUGT SONG NGOI VA CAC TRAM KHi TUQNG THUY VAN
LUU VU'C SONG SE SAN

CHU GIAI
v Tram thiy van
8 Tram khitrgng
®  Tram do mwa
* Ty dign
Séng nhanh
— Sng chinh

Hinh 1. Luu viec song Sé San

Song Sé San 1a mot trong cac nhanh 16n cua
ha du Ivu vuc song Mé Kong. Song S€ San dugc
bét ngudn tir vang ndii cao Ngoc Linh tinh Kon
Tum thudc phia Bic Tdy Nguyén ctia Viét Nam,
chay sang Campuchia va nhap luu voi cac song
Srépok, Sé Kong sau d6 nhap vao song Mé Kong
& Strung Treng. Trén ldnh thd Viét Nam, song
Sé& San ndm trén 2 tinh Kon Tum va Gia Lai véi
chiéu dai 230km, dién tich luu vyc 11.620km?.
Luu vuc c6 toa do dia 1y 13°45” dén 15°14° vi d6
Bic; toa d6 107°10” dén 108°24” kinh d6 Pong.
Luu vuc song Sé San trén lanh thd Viét Nam
chiém 46,3% dién tich tu nhién cia 2 tinh Kon
Tum va Gia Lai, trong do nam trén dia phan cua
Kon Tum 87,61% dién tich toan tinh, Gia Lai
20,63% thudc dat dai cua 14 huyén, thi, thanh
phé Piac Gléi, Pac To, Pac Ha, Ngoc Hoi, Sa
Thay, Kon Plong, Kon Ray, Tu Mo Réong, Chur
Pah, Ia Grai, Ptc Co, Pic Doa, thanh phé Kon
Tum va Pléi Ku.
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Duya vao chi s6 chuan hoa lugng mua (SPI -
Standardized Precepitation Index), nghién curu
s€ danh gid cac muc do han trong cac giai doan
trong tuong lai tir s6 liéu mua ctia mo hinh toan
cau. Ttr s liéu mua va nhiét do trong tuong lai,
mo hinh SWAT duoc sir dung dé mé phong ché
d¢ dong chay cho luu vuc song S€ San, tr o6
tinh toan hé s6 han thuy van - dugc xay dung dya
trén chi s6 K han (biéu thi mirc do kho va can
cho thoi diém xuét hién va noi sinh han cu thé).

2. Phwong phap nghién ciru

2.1. 86 liéu sir dung

S liéu mua, nhiét d6 ngay va luu luong ngay
tir ndm 1980 dén nim 2016 cia cac tram khi
tugng thay vin trong luu vic bao gom: Pik To,
bik Mot, KonPlong, KonTum, P1¢i Ku; mang
ludi song sudi va vi tri cac tram do khi tuong,
thiy van trén luu vuc song S€ San.

Mo hinh cao d6 sé (DEM) véi d6 phan giai
30mx30m duogc thu thap tu dir liéu cao do sb
toan cau ASTER ctia NASA. Dir liéu tham phu
dugc thu thap tir Global Land Cover 2000 - GLC
2000. Dir lidu thd nhudng duoc thu thap tir Har-
monized World Soil Database - HWSD.

S6 liéu dau ra cua 27 GCMs tir du an CMIP5
thong qua phan mém AIMS thudc ban quyén ciia
trung tam khi hau APEC cho hai kich ban
BDKH Ia RCP 4.5 va RCP 8.5 trong qua khtr va
tuong lai tir ndm 1980 dén nam 2099 (dir liéu
duoc ligt ké trong bang 1 dudi day).

2.2. Lwa chon mé hinh Kkhi hiu toan céu
GCMs cho lwu vie song Sé San tir CMIP5

S4 liéu khi tugng thu thap dugc tr dau ra cta
cac mo hinh GCMs thuong c6 d6 phan giai cao,
boi vay sé lidu khi twong can dugce chi tiét hoa
dén khu vyuc nghién ctru dé ting d6 chinh xac
cho viéc danh gia két qua. Ung dung phan mém
AIMS [1] cta trung tdm khi hau APEC, tir s6
liéu thuc do dau vao g6m mua va nhiét do cua
luu vuc song S€ San cua cac tram bik To, ik
Mét, KonPlong, KonTum, PléiKu tir nam 1980
dén 2010, nghién ctru thu dugc sb liéu tir 27 mod
hinh khi hau toan cau sau khi da duogc chi tiét
hoa théng ké dén timg tram trong khu vyc thong
qua phuong phéap hi¢u chinh phan vi - QM

TAP CHi KHI TUQNG THUY VAN

S6 thang 02 - 2020

13



BAI BAO KHOA HQC

(Quantile Mapping) [2]. Tir s liéu thu duoc,
phan mém thyc hién hai budc danh gia theo thoi
gian va khong gian véi s6 lidu thuc do 30 nim
qua khur ctia 5 tram trén khu vyuc nghién ctru [3].

Danh gia theo thoi gian: Dbi véi mdi tram
thoi tiét, hé s6 twong quan duoc tinh cia 36 cap
(10 ngay) trung binh 30 nam gitra GCM va dir
li¢u thuc do (Hinh 2a-2c¢).

Danh gi4 theo khong gian: Dbi véi mdi giai
doan 10 ngay, hé sé twong quan duoc tinh cua
cac tram thoi tiét trung binh 30 ndm giita GCM

va dit liéu thyc do (Hinh 2d-2f).

Sau hai budc danh gia trén, sb lidu tir cac
GCM2 duoc xép hang vé ca lugng mua va nhiét
d6. Dua vao két qua tir phdn mém AIMS, nghién
ciru d3 st dung s lidu khi twong tr mé hinh
MIROCS5 ctia Vién nghién ctru khi quyén va dai
duong (PH - Tokyo, Nhat Ban) cho luu vuc
song S€& San cho cac budc danh gid han khi
tugng va thuy van tiép theo. Hinh 3 dudi day chi
ra Xép hang vé lugng mua va nhiét do tu cac
GCMs cho Iuu vuc Sé San.

Bdng 1. Danh muc mé hinh khi hdu toan cau (GCMs) tir Dy én CMIPS

GCMs Mo hinh Nguodn Qudc gia
Trung tdm Khi hau Bic Kinh, cuc khi tuong Trung  Trung
1 BCC-CSM1.1 Quéc Quéc
2 CanESM2 Trung tdm phan tich va m6 hinh khi héu Canada Canada
3 CMCC-CM Trung tdm Euro-Mediterranean vé BDKH Y
4 CNRM-CM5 Trung tdm khi twong thiy van Phap Phap
T chirc Nghién ciru Khoa hoc va Cong nghiép Lién
5 CSIRO-Mk3.6.0  bang Uc Uc
6 INM-CM4 Vién nghién ctu md hinh khi hdu Nga
7 IPSL-CM5A-LR  Vién nghién ctu Pierre-Simon Laplace Phap
8 IPSL-CM5A-MR  Vién nghién ctru Pierre-Simon Laplace Phap
9 IPSL-CM5B-LR  Vién nghién ctru Pierre-Simon Laplace Phap
Trung
10 FGOALS-g2 Vién vit 1y, khi quyén - vién khoa hoc Trung Qudc Qudc
Trung
11 FGOALS-s2 Vién vit 1y, khi quyén - vién khoa hoc Trung Qudc Qudc
Vién nghién ciru khi quyén va dai duong ( PH -
12 MIROCS5 Tokyo) Nhat
Vién nghién ciru khi quyén va dai duong ( PH -
13 MIROC-ESM Tokyo) Nhat
MIROC-ESM- Vién nghién ciru khi quyén va dai duong ( PH -
14 CHEM Tokyo) Nhat
15 HadGEM2-CC Trung tam nghién ctru khi twong thuy van Hadley Anh
16 HadGEM2-ES Trung tam nghién ctru khi twong thuy van Hadley Anh
Han
17 HadGEM2-A0 Vién nghién ciru khi tugng qudc gia Qudc
18 MPI-ESM-LR Vién khi tuong hoc Max Planck buc
19 MPI-ESM-MR Vién khi twong hoc Max Planck buc
20 MRI-CGCM3 Vién nghién ciru khi tugng Nhét Nhat
21 CCSM4 Trung tdm nghién ctiru khi quyén qudc gia Hoa Ky Hoa Ky
22 NorESM1-M Trung tam khi hau Nauy Nauy
Phong thi nghiém vat Iy dong luc hoc chét long
23 GFDL-ESM2M  NOAA Hoa Ky
Phong thi nghiém vat 1y dong luc hoc chét long
24 GFDL-CM3 NOAA Hoa Ky
Phong thi nghiém vat 1y dong luc hoc chét long
25 GFDL-ESM2G ~ NOAA Hoa Ky
26 CESMI1(BGC)  Trung tdm nghién ctru khi quyén qudc gia
27 CESMI(CAMS5)  Trung tim nghién ciru khi quyén qudc gia Hoa Ky Hoa Ky
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Hinh 2. Pdnh gid theo thoi gian va khéng gian giita s6 liéu thue do, GCM1 va GCM?2

Raw GCM Rank (Overall Rank)
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Precipitation Rank based on Spatial & Temporal Correlation Coefficient

Hinh 3. Xé}? hang vé lwong mwa va nhiét do tir
cac GCMs cho luu vuc Sé San

2.3. Chi s6 han khi twong va han thiiy vin
Han han khac cac loai hinh thién tai khac la
tac dong cua no thuong tich lily cham kéo dai
trong nhiéu nam va rat kho dé c6 thé nhan biét
dugc thoi gian ndo 12 bat dau va két thic ciia mot
tran han han boi vay cac dinh nghia vé han han

thuong mang tinh dia phuong cho timg khu vuc
[4]. Ciing boi dic tinh ctia han han nén trén thé
gi6i hién da dua ra rat nhiéu phuong phap dé tinh
toan chi s6 han khi tugng ciing nhu thuy vin
nhung kinh nghiém cho thdy mdi chi sb s& co
mot wu diém vuot troi so véi chi s6 khac hodc
ung dung phu hgp cho khu vuc nay nhung lai
khong phu hgp cho khu vuc khac. Trong nghién
clru nay, dua vao diéu kién tu nhién cua luu vuc
nghién ctru va bo $6 lidu da dugce suu tap, tac gia
lua chon chi sé chuan hoa lugng mua SPI dé
danh gia han khi twong va h¢ s6 K han dé danh
gia thiéu hut dong chay cho khu vure trong tuong
lai.

Chi s6 chuan hoa lwong mua SPI: Nam 1993,
SPI dugc mo rong dé phat hién ra thoi ki han va
am tai nhitng qui mo thoi gian khac nhau boi
McKee va cong su [5]. SPI tinh toan cho bét clr
vung nao dua vao lugng mua dai han cho mot
thoi ki yéu cau. Pau tién cac s lidu nay duoc
hiéu chinh bang ham phan bd xac suat Gamma:

(1

_ 1 a1 —xp
G(X)_B"T(a)x e

Vi ham phéan bé Gamma la khong xac dinh
cho x =0 va phan bd luong mua c6 thé chira gia
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tri 0 nén xac suat tich liy H(x) dugc tinh:
H(x)=q+(1-q)G(x) (2)

Trong d6: q la x4c sudt cua gia tri 0. Ham
phan bd nay dugc chuyén thanh mot ham phan

bd chuan.
j (3)
1+dt+d,t* +d,t’

J (4)

khi 0,5 <H(x)< 1,0
Téng tri tuyét ddi cac gia tri SPI cho tat ca
cac thang xay ra sy ki¢n han duogc dinh nghia la
cuong do han. Bang 1 trinh bay cac ngudng gia
tri cua SPI dugc xac dinh bdi McKee va cong su.

Co+ct+c,t’
1+d,t+d,t* +d,t°

SPlz—(t—

khi 0 < H(x) <0,5

2
C,tct+c,t

SPI:+(t—

Bdng 2. Phdn cdp han theo chi sé SPI

Phén cap han Khoing gia tri SPI
Han vira -1,5< SPI<-1,0
Han nang -2,0< SPI<-1,5
Han nghiém trong SPI<-2,0

Hé s6 K han: La hé sb biéu thi muc d6 han
cho thoi diém xuét hién va noi sinh han cuy thé.
Hé s6 han duge tinh toan cho tung tram KTTV
trén Iuu vue hodc 1an can véi luu vuc song. Khan
duoc xac dinh khi dong thoi Kkho va Kean 1a

duong.
Khan = \Y} KKhchan

Badng 3. Phén cdp mirc dg han theo chi s6

)

K han
Mirc do han Gia tri
Dau hiéu sinh han Khan = 0,5
Han nhe 0,5 <Khan < 0,6
Han vira 0,6 <Khan < 0,8
Han néang 0,8 <Khan < 0,95
Han dac biét 0,95 <Khan <1

2.4. M6 hinh thuy vin SWAT

Dé danh gia han thity van trén luu vuc Sé San
trong cac thoi ky twong lai dua vao sb liéu khi
tuong tor moé hinh MIROCS, nghién ctru lya chon
moé hinh thiy vin SWAT dé mé phong dong

TAP CHI KHI TUQNG THUY VAN

chay tuong lai cho luu vuc. SWAT (Soil and
Water Assessment Tool) 1a cong cu danh gid
nudc va dat duoc xdy dung boi tién si Jeff
Arnold ¢ Trung tam Phuc vu Nghién ctru Nong
nghi¢p (ARS- Agricultural Research Service)
thudc B Nong nghi¢p Hoa Ky (USDA- United
States Department of Agriculture) [6] va gido su
Srinivasan thudc Dai hoc Texas A&M, Hoa Ky.
SWAT cho phép mé hinh hoa nhiéu qua trinh vét
1y trén cung mot luu vuc. M6 hinh SWAT c6
nhiéu wu diém so v6i cac mo hinh trude d6 1a khi
mo phong SWAT s€ phan chia luu vuc 16n thanh
cac tiéu luu vuc, cac don vi thuy van dya trén
ban do sir dung dét, thd nhudng, dia hinh dé ting
mirc d6 chi tiét mo phong vé mat khong gian.
SWAT mo6 hinh hoéa chu trinh nwéc dua trén co
so phuong trinh cin bang nudc sau:

SWt = SWO + 2( Rday - qurf - Ea - WSECP - ng) (6)
i=1

Trong d6 SWt 14 luong nudc trong dat tai thoi
diém t (mm); SWO 13 luong nude trong dat tai
thoi diém ban dau trong ngay thir i (mm); Rday
la lwgng nudc mua trong ngay thir i (mm); Qsurf
la lugng dong chay bé mit trong ngay thu i
(mm); Ea 13 luong nudc bdc hoi trong ngay thi
i (mm); Qgw la lwong nude ngam chay ra song
trong ngay thtr i (mm).

M0 hinh con c6 kha nang dy bao thong qua
viéc thay ddi dir liéu dau vao (quan 1i sir dung
dat, khi hau, thyc vat...) déu dinh lugng dugc
nhing tac dong cua sy thay doi dén dong chay ra
cua cac luu vuc hodc cac thong s6 khac; ¢ hiéu
qua cao, c6 thé tinh toan va mé phong trén luu
vuc rong 16n hodc hd tro ra quyét dinh d6i véi
nhimg chién luoc quan 1i da dang, phtic tap véi
s dau tu kinh t& va thoi gian thip; cho phép
nguoi st dung nghién ctru nhitng tac dong trong
thoi gian dai.

Trong nghién ctru nay, dit liéu dau vao cho
md hinh duoc thu thap tir cac ngudn tai liéu da
liét ké o trén va dugc xay dung thanh cac loai
ban d6 cho luu vuc song Sé San nhu cac hinh
dugc trinh bay dudi day. Luu vuc song Sé San
duoc chia thanh 44 tiéu luu vuc.
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Hinh 3. (a) Ban d6 DEM luu viee song Sé San; (b) Ban d6 Phén chia tiéu luu vuee; (c) Ban do cdc
loai hinh sw dung dat, (d) Ban do phan loai dat trong luu vuc

3. Két qua va thao luan.

3.1. Danh gia han khi twong

S6 liéu lwong mua trong giai doan 30 nam
qué khir tir 1980 dén 2010 duoc str dung dé danh
gia lai chi s6 han SPI theo thoi gian 6 thang (thé
hién két qua theo mua) va 12 thang (thé hién két

qua theo ndm) nhan théy cac su kién han dién ra
kha thuong xuyén vao mua kho céc giai doan
1981-1982, 1992-1993, 1996-1997, 2005-2006;
trong d6 dot han khéc nhiét nhit dwgc ghi nhan
trong qua kht la & giai doan 1996-1997 va

2005-2006.
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Hinh 4. Dé thi biéu dién chi sé SPI6 va SPI12 tai cdc tram: (a) Kontum; (b) Pleiku
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Su thay d6i lwong mua trong tuong lai s& anh
huong dén tinh trang han han, dya vao s6 lidu
mua tr m6 hinh MIROCS sau khi da duoc chi
tiét hoa dén cac tram khi tuong trén khu vuc,
nghién ctru tiép tuc danh gia chi s6 SPI6 va
SPI12 trong 3 giai doan trong twong lai gdm
2016 - 2035, 2046 - 2065, 2086 - 2099 vai 2 kich
ban phat thai trung binh RCP 4.5 va kich ban
phat thai cao RCP 8.5.

Trong giai doan dau tién 2016 - 2035 cho hai

kich ban phat thai nhan thay c6 tong s6 khoang
38 - 42 su kién han dugc danh gia trén s6 lidu
mua tir cac tram khi tugng ( trong d6 c6 khoang
55% la han vura, 30% han ndng va 15% nghiém
trong cho kich ban RCP 8.5), cac su kién han
lién tyc dién ra vao khoang thoi gian tir 2023 dén
2028 trén cac tram khi tuong trong khu vuc
nghién ctru voi sy kién han diénra nang nhét vao
khoang giai doan tur 2027 - 2028 cho kich ban
phat thai RCP 8.5.
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Hinh 5. D6 thi biéu dién chi sé SPI6 va SPI12 giai doan 2016-2035 tai cac tram: (a) Dak To,
(b) Kom Tum; (c) Pleiku

Trong giai doan tiép theo tir 2046 - 2065 cho
hai kich ban phat thai nhan thdy c6 tong sb
khoang 32 - 35 sy kién han dugc danh gid trén sb
liéu mua tir cac tram khi tuong ( trong do co
khoang 58% han vira, 42% han nang cho kich
ban RCP 8.5), cac su kién han dién ra vao
khoang thoi gian tir 2051-2052, 2054-2055,
2058-2059 va 2062-2063 trén cac tram khi tuong
trong khu vuc nghién ctru voi sy kién han diénra
ning nhat vao khoang giai doan tir 2062-2063
cho kich ban phat thai RCP 8.5.

TAP CHi KHI TUQNG THUY VAN

Trong giai doan cudi cung tir 2080 - 2099
cho hai kich ban phat thai nhan thiy c6 tong sd
khoang 39-41 su ki¢n han dugc danh gia trén s6
liéu mua tir cac tram khi tugng ( trong d6 co
khoang 35% han vira, 47% han ndng va 18% han
nghiém trong cho kich ban RCP 8.5), cac sy kién
han dién lién tuc vao khoang thoi gian tir 2081 -
2086 va tir nam 2089 - 2094 trén cac tram khi
tugng trong khu vuc nghién ctru véi sy kién han
dién ra ning nhit vao khoang giai doan tir 2085
-2086 cho kich ban phat thai RCP 8.5.
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Hinh 6. Dé thi biéu dién chi sé SPI6 va SPI12 giai doan 2046 - 2065 tai cac tram: (a) Pak To;
(b) Kon Tum; (c) Pleiku

Hinh 7. Do thi biéu dién chi sé SPI6 va SPI12 giai doan 2080 - 2099 tai cac tram: (a) Pak To;
(b) Kon Tum;, (c) Pleiku

TAP CHi KHI TUQNG THUY VAN
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3.2. Danh gia han thiiy vin

Luu lugng dong chay dugc hi¢u chinh va
kiém dinh trong mo hinh thuy van SWAT véi
chudi thoi gian 30 nim trong qua khir tir nim
1980 - 2016 cua 2 tram thuy van KonPlong va

bak To. Trong d6 thoi gian hi¢u chinh 1a tir nam
1980 dén 2005 va thoi gian kiém dinh 1a tir nim
2006 - 2016 cho két qua dugc thé hién trong hinh
8a-8f.
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Hinh 8. Qua trinh hiéu chinh luu luong tai cdac tram: (a) KonPlong 1980-1994; (b) Dak T6 1980-
1994, (c) KonPlong 1995 -2000; (d) Dak To 1995 -2005, (e) KonPlong 2006-2016,
(f) Dak To 2006-2016

Qua trinh hi¢u chinh dugc hi¢u chinh ty dong
bang phan mém SWAT-CUP véi thuat toan
SUFI-2 (Semi Automated Sequential Uncer-
tainty Fitting). Qua trinh hi¢u chinh dugc thuc
hién riéng 1€ ing voi tung tram thuy van véi
nguyén tic hidu chinh tir tram thugng ngudn dén
tram & ha nguon [7]. Gia tri cac thong sé ctia mo
hinh duoc thé hién nhu trong bang 4.

Két qua, luu lugng dong chay mé phong duogc
danh gia thong qua cac chi s6 théng ké. Can cir
theo cac mirc d6 phan cép cia D.N. Moriasi
(2007), két qua mo phong luu lugng dong chay
tai 2 tram déu dat murc tot hé s6 NSE, R2 dat tur
0,7 tr& 1én va PBIAS ¢ mirc rat dat.

Sau qua trinh hi¢u chinh va kiém dinh mo

TAP CHI KHI TUQNG THUY VAN

hinh dé tim ra bo thong s phu hop cho luu vuc
nghién ciru, bd thong sd do tiép tuc duge sir dung
dé mo phong dong chay cho twong lai voi 2 kich
ban phat thai twong ung la RCP 4.5 va RCP 8.5.
Véi s6 lidu dong chay thu duoc trong tuong lai,
nghién ctru da sir dung chi s6 han thily van K han
dé xdy dung ban do phan vung han han cho luu
vuc song S€ San trong cac thang mua kho. Cac
ban d6 han han dugc xay dung cho 3 khoang thoi
gian trong tuong lai 1a 2016-2035, 2046-2065,
2080-2099. Trong mdi giai doan, dwa vao
khoang thoi gian han ning nhét da dugc danh gia
trong phén han khi tugng, chi s6 K han dugc tinh
toan twong ng tir dong chay cho 43 tiéu luu vuc.
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Bdng 4. BJ théng s6 mé hinh SWAT trong thoi gian hiéu chinh

Th X Y nehi Gia tri
am so nghia Konplong bak To
Hé s6 CN tng voi diéu kién 4m
r CN2 11 (%) -1.15 -1,89
v_SURLAG Hé s6 tré dong chdy mit (ngay) 7,74 13,88
v_ESCO Hé s6 bdc hoi cta dat 0,008 0,03
v_SOL AWC Kha ning trit nudce cua dat 0,32 0,13
v_SOL BD Dung trong ciia 16p dat (g/cm?) 0,85 1,55
v_CH N2 Hé s6 nham cua séng chinh 0,31 -
v_ALPHA BF  Ha sb triét giam dong chay ngam 0,42 0,37
v GW DELAY  |hoi gian i nue tang ngdm 5 106,94
o (ngdy) -
v_GWQMN gfr‘;‘)mg sinh dong chdy ngam 005 5562,1
v.GW _REVAP  Hé sé tai bbc hoi nuéc ngdm 0,12 0,15

Bdng 5. Pdnh gid cdc chi tiéu cho chdt hrong mé phong ciia mé hinh

Tram thuiy vian

Chi tiéu danh gia — Chit luong
KonPlong DPak To )}
NSE 0.76 0.78 Pat
PBIAS 10 12 Dat
R? 0.7 0.7 Dat

Déi véi kich ban RCP 4.5, céc su kién han
dugc ghi nhan vao cac thang mua kho trong giai
doan 2058-2059 va 2085-2086. Déi véi giai
doan 2058-2059, su kién han nhe xuét hién trén
téng sb 23 tiéu luu vuc, su kién han vira xuit
hién trén tong s6 7 tiéu luu vuc. Pdi v6i giai
doan 2085-2086, su kién han nhe xuét hién trén

nnnnnnnnnnn

téng sb 28 tiéu luu vuc, sy kién han vira xuét
hién trén téng sb 8 tiéu luu vuc. Cac khu vuc
xuét hién han vira duoc ghi nhan trén tinh Gia
Lai thudc luu vuc séng Sé San. Tir két qua tinh
toan hé sé K han, ban d6 phan cép han trén luu
vue Sé San xay dung dudi su hd trg cua hé thong
thong tin dia ly (GIS) nhu hinh duéi day.
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Hinh 9. Ban dé phén cép han theo kich ban RCP 4.5 giai doan: (a) 2058-2059; (b) 2085-2086

TAP CHi KHI TUQNG THUY VAN
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Déi véi kich ban RCP 8.5, cac su kién han
duogc ghi nhan vao céac thang mua kho trong giai
doan 2062 - 2063 va 2085 - 2086. Dbi vi giai
doan 2062 - 2063, chu yéu xuét hién sy kién han
vira va han nang véi su kién han nhe xuét hién
trén téng s6 23 tiéu luu vuc, su kién han nang
xudt hién trén tong s6 7 tiéu luu vuc. Dbi véi giai
doan 2085 - 2086, su kién han nhe xuét hién trén

téng $6 9 tiéu luu vuc, sy kién han vira xuit hién
trén téng $6 24 tiéu luu vuc. Cac khu vuc xuét
hién han vira va nang dugc ghi nhan trén tinh Gia
Lai thuc luu vuc song S€ San. Tu Kkét qua tinh
toan hé s6 K han, ban d6 phan cép han trén luu
vuc S€ San xay dung dudi sy hd trg ctia hé théng
thong tin dia ly (GIS) nhu hinh dudi day:
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Hinh 10. Ban dé phdn cdp han theo kich ban RCP 8.5 giai doan: (a) 2062-2063; (b) 2085-2086

4. Két luan va kién nghi

Trong nghién ctru nay, sb lidu khi tuong tir
mb hinh toan cau MIROCS da duoc sir dung dé
danh gia han han cho luu vyc song S€ San dudi
tac dong cua bién d6i khi hau. Chi sé han khi
tuong SPI, chi s6 han thuy van K can dugc str
dung dé dua ra dugc buc tranh vé dy bao han xay
ra trong mot sd giai doan trong tuwong lai véi hai
kich ban phat thai thdp RCP 4.5 va kich ban phat
thai cao RCP 8.5. B6i voi han khi tuong , chi sb
SPI ghi nhén trong giai doan tir 2080 dén 2099
voi téng s6 su kién han duoc ghi nhan khoang
41 sy kién han dugc danh gia trén s6 liéu mua tir
cac tram khi tugng (trong d6 c6 khoang 35% han
vua, 47% han nang va 18% han nghiém trong
cho kich ban RCP 8.5), giai doan tur 2045- 2065
dugc ghi nhan voi s6 su kién han xay ra it hon
hai giai doan con lai tuy nhién lai giai doan c6
khoang thoi gian tor 2062 - 2063 xay ra han
nghiém trong nhat trong chudi tir 2016 - 2099.

TAP CHI KHI TUQNG THUY VAN

Mo hinh SWAT dugce st dung dé mé phong qué
trinh dong chdy trong qua khtr v&i chudi thoi
gian 30 nam tir 1980 dén 2016 cho két qua hiéu
chinh va kiém dinh twong ddi tot nén két qua mo
hinh dua ra & m6 phong dong chay trong tuong
lai ttir 2016-2099 c6 tinh hop 1y trong nghién curu.
Dua vio s6 liéu dong chay duoc mé phong trong
tuong lai va chi s6 han thily van K han, nghién
ctru da dua ra dugc ban d6 phan ving han han
cho 44 tiéu luu vuc trén song Sé San, gitp dua ra
c4i nhin tong quan vé mirc d6 han thity van trén
luu vuc trong twong lai dudi tac dong cta bién
d6i khi hau, nhan thy cac tiéu luu vuc thudc khu
vuc tinh Gia Lai s& chiu anh huong ning nhat vé
han thuy van. Két qua hi vong s& 14 tai liéu tham
khao c6 tinh ttng dung cao cho quy hoach hoac
su dung tai nguyén nudc trong tuong lai cho luu
vuc song.
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EVALUATION ON THE IMPACT OF CLIMATE CHANGE ON
DROUGHT IN SE SAN RIVER BASIN

Vu Duc Long', Nguyen Ngoc Hoa'
"National center of hydro-meteorological forecasting

Abstract: The paper presents the impact of climate change on meteorological and hydrological
drought during the dry season in the Se San river basin through drought indices and hydrological
model. This study used two climate change scenarios RCP 4.5 and RCP 8.5 from Global Climate
Models of Coupled Model Intercomparison Project 5 (CMIP5 ) and the data of two scenarios are
applied statistical downscaling methods for Se San river basin. Standardized Precepitation Index
(SPI) is used to calculate meteorological drought. The potential evaporation, precipitation and flow
extracted from the SWAT model were used as inputs for calculating the hydrological drought. The
evaluation results in the future show that meteorological drought occurs most often in the period from
2080 to 2099 with 41 dry events were recorded (about 35% moderately dry, 47% severely dry and
18% extremely dry for RCP 8.5 scenario), this study also gave drought-level zoning maps for the
years when occurred extremely dry. This result indicated that all sub-basin of Gia Lai province will
be the most vulnerable by hydrological drought.

Keywords: Climate change, Drought indices, SWAT model, Se San River basin.
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