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Fig. 1 Location of meteorological stations in Shule River basin
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Tab.2 Correlation coefficients between temperature and temp and correlation coefficients

DA% S B FEH AR 2R S JR EiH
datal 0.919/0. 241 0.964/0. 117 0.964/0. 100 0.970/0. 158 0.954/0. 094 0.958/0. 076
data2 0.929/0. 255 0.972/0. 142 0.972/0. 123 0.976/0. 187 0.962/0. 119 0. 966/0. 097
data3 0. 940/0. 307 0.974/0. 162 0.974/0. 153 0.976/0. 223 0.968/0. 153 0.973/0. 143
data4 0.934/0. 278 0.971/0. 147 0.971/0. 133 0.973/0. 185 0.963/0. 127 0.964/0. 111
data5 0.944/0. 273 0.976/0. 173 0.976/0. 172 0.976/0. 219 0.969/0. 170 0. 969/0. 156
data6 0.955/0. 390 0.979/0. 188 0.979/0. 189 0.977/0. 263 0.973/0. 202 0.974/0. 202
data7 0. 956/0. 368 0.963/0. 133 0.963/0. 136 0. 950/0. 203 0.962/0. 140 0.955/0. 138
data8 0.963/0. 394 0.967/0. 159 0.967/0. 172 0. 950/0. 235 0.967/0. 185 0.956/0. 190
data9 0.966/0. 452 0.962/0. 160 0.962/0. 166 0.943/0. 239 0.962/0. 185 0.951/0. 191
datalO 0.963/0. 423 0.966/0. 143 0.966/0. 128 0.952/0. 217 0.967/0. 147 0.962/0. 151

TE /7 HUONF RS NCEP 3P QRAISEREL, S5 AFEK S NCEP 4 0 AR G R B data = FORER + IR (45 WL 1) .
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Tab.3 Chosen predictors for meteorological stations

- P TMEAN
R T A ¥ [ & ki

Ha 6 temp, pz, pzh, pSu, rhum 6 p8z,temp

JIH 6 p5z,p500, p8z, pr850 6 pz,temp
AWM} 6 temp , pzh, 1500, thum 6 p500, p8z, temp
Ll 6 p500, 1500, thum 6 p300, p8z, temp

EieLu] 9 pzh,p500,p8u,r500, rhum 9 p500, temp
EL 6 p8z,temp, 500, thum 6 pzh,p8z,r500, temp

Htemp, *f, ¥z, “u, * v, “zh, *th,thum,r* p* 2 HUCEFERIR MR

PRRE G EE 2 ) WG A3 | 2 ) XU B TROBE K S R

AR AHXHRRE IR p* pS ™, p8 " MR ITHEZE 500 hPa 7 #7850 hPa fi 4 ALY 8 & 500,850 4351435 500 Pa fif

P 850 hPa {3 E i,
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Tab. 4 Nash coefficients between measured and simulated results in calibration( 1961—1981) and validation( 1982—2001) period
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Fig. 2 Comparison between simulated and measured daily mean temperature in validation period(1982—2001)
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Fig. 3 Comparison between simulated and measured monthly precipitation in validation period ( 1982—2001)
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Tab. 5 Standard deviation and tendency of simulated and measured monthly precipation and temperature in validation period

B Eiet AR M} HR oEz JR EAL
SR AEZE 0. 64 0.63 0.6 0.63 0.57 0.6
TR R bR ot 22 0.41 0.54 0.43 0. 65 0.43 0.6
SEEH(C/a) 0.07 0.07 0.07 0.06 0.06 0.06
B (C/a) 0.02 0.04 0.03 0.05 0.03 0. 06
SR 2 58.52 17.5 14. 67 26. 35 12.72 16. 84
- R 49.01 9.68 8.79 12. 4 9.62 11.41
ekt S (mm/a) -1.92 0. 64 0.5 0.27 -0.12 -0. 69
B (mm/a) -3.45 -1.08 -0. 68 -0.11 -0.38 0.25
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Fig. 4 Changes of average annual simulated daily average temperature during 1961—2001 and 2020—2039
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Prediction of climate change over Shule River basin based
on a statistical downscaling method

DAI Hui-hui', YANG Han-bo', HU Qing-fang’
(1. State Key Laboratory of Hydroscience and Engineering, Department of Hydraulic Engineering, Tsinghua
University, Beijing 100084, China; 2. State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering , Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The environment of Shule River basin is sensitive to climate change. Therefore, this study tries to predict
the climate change over this basin using the SDSM model (a statistical downscaling model ) based on the
observation data of 6 meteorological stations in (or adjacent to) the basin and the output of HadCM3. The research
results show that the Nash coefficient is all above 0.98 for the air temperature prediction; while the best
precipitation prediction occurs at the Tuole meteorological station, with the Nash coefficient of 0.6, and the
predicted precipitation is overall higher than the observed precipitation. The comparisons of the inter-annual values
between the observed and predicted precipitation show that the SDSM model has a good prediction capacity for the
tendancy of the air temperature, but not for the precipitation. The prediction shows that, compared with 1961—
2001, the period 2020—2039 has a higher air temperature by (0.8 ~1.9) °C under A2 scenarios and (1 ~2)°C
under B2; and there is a similar change in the precipitation under both A2 and B2, namely 54 mm decrease at the
Tuole meteorological station and 6 mm increase at the Mazongshan meteorological station. Remarkably, the studies
indicate that in the Shule River basin, the prediction factors which are interrelated highly with the prediction factors
are located not on the grid of the meteorological stations ( except the Tuole meteorological station), but on the

eastern one, and the reason is to be further studied.

Key words: statistical downscaling; statistical downscaling model; average temperature; precipitation;

prediction factor



