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Fig. 1 Topography and sub-basins in Yuanjiang area
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1 GCMs FMIASRAMEAALNE 5 (2050 4F) °
Tab.1 Future climate change scenarios predicted by GCMs, 2050
R R AL A (%) AT E (C)
A Cgeml Csiro Echam4 Gfdl Hadcm2 Cgeml Csiro Echam4 Gfdl  Hadcm2

1 -11. 3 5. 86 -3.46 -9.37 -18.59 5.34 2.2 2.91 2.31 -0. 06
2 4. 88 -1.95 3.94 5.59 -3.44 5.15 1.9 3.01 3. 38 1.55
3 7.67 -19.19 21.68 8.58 17.91 6. 89 1.55 2.99 3.26 0.43
4 —22.2 -5.13 11.17 -19.25 1.76 7.67 1. 58 2.11 2.75 2.03
5 -35.7 -11.42 20.82 1.94  20.76 4.62 1.95  1.69 2.18 2.03
6 -9. 36 17.23 -13.4 3.97 7.48 2.75 1.35 2.7 1.76 0.55
7 -3.65 6. 32 1.41 21.92 -13.89 2.47 1. 49 2.89 1.8 0.89
8 -32 -5.81 2.1 -26.17 2.4 1.8 1.52 3. 44 1.96 1.3
9 -34.7 -1.11 29.04 -16.86 -27.31 1.56 1.29 3.19 3.15 2.14
10 -5.43 -0.15 -5.41 4.07 -24.71 1.15 1.35 1.79 2.59 2.96
11 -50.6 -14. 66 1.73 -11.98 -28.75 0. 64 2.19 2.13 3.12 3.1
12 -28.9 -0.33 9.09 -2.29 21.76 3.83 3.23 3.77 3.36 1. 66
Y -19.7 -3.2 7.54 -3.06 -0.43 3. 66 1.8 2.72 2.63 1.55

xCgeml: HIEERSAEMER A O Csiro: WMAF RIS T ANMEER; Echamd: 1
E S TR GEdL: EE IR IR AR D) 12 e =M Hadem2: HE[E Hadley SR FUMAH 75
L.
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f
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K153 49 AT, & PRI 5 e LA 2.



118 WO B 15 &

FHXSAS G P i &
< < e
o~ o oo

e
Do

e
o

0.0 0.2 0.4 0.6 0.8 1.0
2 PR LA b 49 AN TRIES 5 7 R 4y A
Fig.2 Distribution of degrees of runoff-generating difficulty in 49 sub-catchments in the

upper reaches of the Yuanling station
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Bex0. 6.

PRl @ALH BRI = AN SHFHE R E, MRECF E KA R WM. 28U
FBHn. HHOKNH T KM E R¥a. 75 49 DT, S RERBET 2 X, BT T
B, AU E T IR AR B W . AR R SRR E R 1971 —1978 S
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Tab.2 Model calibration and validation results

w4 bV 23 B T i

2 Il T A (km?) 78595 13483 40305 54144

FERR (mm) T 716* 664 642 620 642
S 710* 678 647 620 646

NSC 0.91* 0.87 0.75 0.89 0.89

RMSE(mm) 16.2* 17 228 15.7 15.8

SRR E 459 NSC y Nash-Sutcliff & #: RMSE AP %
3 ARARAFALAIS JLiL it A S L AR 0 70 Ay

MRE AR AUEAANE I, N AR it AR i RE 224k, 75 Bl Rk T 51
WAL — AR ARAR TR R A1, QRGBSR S0 A, 5 — RS
I ZEBUR R R, 75 240 R RE F GCMs Tl 4h S gL B idnt R b, JF A
FERGABURKFR AR 1 Hadem?2 500 ) A Sk B Y AR SR R BOR R IE M
AR S S IR (1971-1985 42D ARLHAR, BIHZ LLGIREAT RAVBOA G/, 4T
Bek /9 2R 51 22 0 A . DA 1280 IR AN 28 R SN 28 A AL e T SR &y DME M LR AR AR
IR

NT TR T AR RS R, A SCE e AT UK E i LI 3) 4%
RN B> 5%, AR UEE AR NI N B £ 8. 6%; RTHE 1°C, ARFE 2T 4.5%.
PRI, o R R AT R 12 DX AR R T O 3
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Fig.3 Sensitivity analysis of precipitation and air-temperature related to runoff
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Impacts of Climate Change on the Streamflow in the

Yuanjiang River Basin

CHEN Xi*, SU Buda® 23, JIANG Tong? & SHI Yafeng®
(1: College of Water Resources and Environment, Hohai University, Nanjing 210098,P.R.China; 2: Nanjing Institute of Geography and
Limnology, CAS, Nanjing 210008,P.R.China; 3: Graduate School of the Chinese Academy of Sciences, Beijing 100039,P.R.China)

Abstract

Global warming induced by an increasing concentration of greenhouse gases in the atmosphere would change
global and regional climate and take a significant influence on natural resources and environment. On the basis
of water balance equation in unsaturated zone and digital elevation model, a monthly hydrological model char-
acterizing heterogeneity of soil moisture content is developed. The model is calibrated and validated using
monthly streamflow in the Yuanjiang basin in different spatial and temporal scales. Future possible runoff
changes in the Yuanjiang basin is then simulated on the basis of the future climate scenarios predicted by global
climate model (GCM). Simulation results demonstrate that annual runoff in the Yuanjinag basin is very sensitive
to temperature rises and rainfall changes. From prediction results in the middle of 21th century presented by
Hadley Centre for Climate prediction and Research HCCPR,UK (HADCM2), we know that mean annual tem-
perature would increase 1.55°C and precipitation decrease 0.43% in the Yuanjiang basin, and monthly rainfall
would increase in flood season but decrease dramatically in drought season. Simulated results indicate that annu-
al runoff would decrease 6.8 percent, and runoff in flood season increase 11% and in drought season decrease
47 %, which results are not beneficial for flood defense and water resources utilization in the region.

Keywords: Climate change, global climate models (GCMs), runoff, monthly hydrological model



