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Impacts of Climate Change on Runoff of Jinghe River Based on SWAT Model

JIANG Ya’nan' WANG Lei' WEI Xiaomei' DING Xingchen®
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; When trying to analyze water resources supply and demand balance under climate change for
river basin and irrigation district, the annual runoff of river and its monthly distribution in representative
hydrological years are necessary and basic data to evaluate the available surface water supply. In order to
predict the impacts of future climate change on runoff of Jinghe River, a SWAT model was developed by
collecting and processing large amounts of data such as the hydrological, geological and meteorological
data. The model was calibrated and validated by using 11 years monthly runoff data from Zhangjiashan
hydrological station and evaluated with two targets ( the Nash — Sutcliffe coefficient ( N ) and
determination coefficient ( R*)). Values of N, and R® in calibration and validation stages were both
greater than 0.7, which meant that the model was capable of simulating runoff responses to climate

change. Three representative hydrological years were chosen after analyzing and calculating the
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precipitation frequency, which were the wet year (25% ), normal year (50% ) and dry year (75% ).
Two future climate change scenarios were developed based on previous study, in which precipitation and
temperature trends of future three periods (2020s, 2050s and 2080s) in Jinghe River were predicted by
statistically downscaling the output data of HadCM3 under A2 and B2 scenarios, and the river annual
runoff and its monthly distribution for representative hydrological years in three future periods were
forecasted. The results showed that the annual runoff of representative hydrological years in three future
periods of both scenarios were decreased, comparing with base years. The changing rates were 26% ~
42% and 25% ~35% , respectively in wet year, 23% ~37% and 21% ~25% in normal year, 23% ~
38% and 20% ~ 31% in the dry year. Under both scenarios, the distributions of monthly runoff of
representative hydrological years in three future periods had the same trends as base years. And the
changing trends of monthly runoff were basically conformed to the tendencies of monthly precipitation in
corresponding scenarios and times. The major amplitudes of monthly runoff were appeared in the peak. In
scenarios A2 and B2, the changing rates of peak value in three future periods respectively were 41% ,
43% , 61% and 34% , 37% , 56% in August of the wet year, 15% , 23% , 38% and 21% , 18% ,
31% in July of the normal year, 20% , 36% , 46% and 24% , 31% , 28% in June of the dry year. But
the monthly runoff of February in three future periods under scenario B2 was increased from 17.71 m’/s
to 24.93 m’/s, 38.79 m’/s and 63. 63 m’/s, respectively. By calculating the nonuniform coefficient of
the runoff annual distribution (C, ), it was showed that the value of C, in wet year was decreased from
1.06 to 0. 71 (scenario A2) and 0. 74 (scenario B2).

Key words: climate change; Jinghe watershed; SWAT model; runoff; representative hydrological year
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Tab.2 The first class soil physical property parameters

SWAT S 4 ZHUE XL HWSD X} Jif 2 % SWAT S SHE L HWSD X Jif 2 $
SNAM + 32K SU_SYM90 CLAY Al = CLAY
NLAYERS + 8y 2R 2 SILT 4 A SILT
SOL_ZMX 3 T e R AR R REF_DEPTH SAND vt &R SAND

N 51 2 :300 mm
SOL_Z TR Z KR ROCK (Y aRg s GRAVEL

52 JZ:1000 mm

SOL_CBN A LR ocC SOL_EC Hy 5K ECE

i R LRSI

A

. R
AR
K
Bt

km

o

B2 9 3R e ) P 2 T
Fig.2 Land use types of Jinghe watershed

N, R R 2T R MO TR 3SR BBk L, LT
T4 5 o R R AR 51.9% 40. 6% F15.4%
2.2.3 "RHEE

SWAT it L B A 3 R s i 7 & R
RER (FEK D S5 m F s IR L 2 KU L K
i Gt R AR X I R ) U0 I B . A A 5 R
SWAT ‘B J5 W il 28 A (19 R B0, A0 45 338 Tl 3k 3k
49 NG WAL B E B A i S R R E
ENIOREBURIEVE/ T
2.2.4 23|I ECBOE IE

SWAT e F 3 48 () DEM $2 BO) o 7K 3R I #E 47
T U S5, PR 4 | R R A B
2 F WA F AT OK SO R 98 (HRUs )

] 3 S 50 A Ak (b AR K
BURAE B 500 km?) 23 [a] 40 A W &) 3 B o i o
A3 AT R 43 1 O B A IR N TR L
b I B 3k B T o G 3 3 1k R L) 43 BiRE
e A MR R RO B S R BB 3 R 10% \20% K
10% , fe 206 50 A>T sk 3 %14 341 4~ HRUs,
2.3 ERSHEFESWIE

TE SWAT 32 U5 AR 8 1 FE il Bl e 2 )5
X AR 7K S I A A S 1T E B O i O il R AR R

A KFkso

0 50 100
———— e— |y

B3 WS DX A A 25 ) 0 A
Fig.3 Subbasins distribution of Jinghe watershed

148 35 >R T SCS il 2 Hhok (B A4 Jir Y e /K £t o H
RE) . @F| A Penman — Monteith J7 4% i1 5538 75 2%
BRI . R I A 25 & 1 R BT B il 2 B
ICN" | B 847 IR AE A

KK S 1L 7K Sk 2000 4E 1 H 45—2010 48 12 A
Oy 0 A A% i 2 S0 9% e kA Y E AT S B0R e R
WE , Ho 2000—2006 48 Sy 3K 52 1], 2007—2010 4K
SR UE o 38 3 43 B TR O B SWAT A 4804 Ui (1) 4%
IR AR B 27 A X A 5 e i A S
¥, IR SWAT — CUP 2012 % 4 i) SUFI2 {f k&
PR IX e ST A R BUBRAE S B R R E . S0
TOURAE 23 BT R FH LHS — OAT %, 3% 07 15 B vl {48 4>
Ja 3 AT I A R A 1 SR FE 43 75 BB R T 4 BT 1k Y K
RS R R HeP e R T
KSR L L RO, S B0 p (B
SE TR R S BT T 0, R S U8
TR, 3 I A U R AT BA A B X AR
M AE R 12 SR R AR B S5 R (R 3) ATz
i R = N SR NI IR - = 3 SN (1 =S O
TRNSRCH ( 1¢1 =5.76) £ Uk

& FHl Nash — Sutcliffe Z%(N,) fikE Z2E(R®)
2 MR LG PEM B USOR , — R VR, N, > 0.5,
H R >0.6, Al A B US T 30 R ™ . &



266 fe Mk Bl W ¥ 2017 £
*3 SHPBRUEIMREENER
Tab.3 Results of parameter calibration and sensitivity analysis
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