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Studies of climate change impacts on water resources have been hot topics among hydrologists and 4.1 Comparison of SSVM and SDSM Fig. 3 shows the monthly precipitation simulated by SSVM and SDSM from NCEP data. Other statistic
meteorologists currently. These studies are commonly done in three steps: (i) simulations of large indicators for comparison the performance of SSVM and SDSM are given in Table 1. The results show that most of the traditional statistical indicators
scale climate scenarios by one or a group of general circulation models (GCMs), (ii) downscaling indicate that SDSM performed better than SSVM in the study region.

of large scale climate scenarios into regional by using downscaling techniques, and (iii) the 4.2 Verification of hydrological models The ability and difference of the two hydrological models in simulation of historical discharge data are
resulting regional scale climate data are used to run a selected hydrological model to simulate compared in Fig.4 and Table 2. It is seen that the two models perform equally well in reproducing the historical flow record.

runoff fora_selected catchment or region. Tt_us stqdy deals with steps (ii) and (iii) . _ 4.3 An analysis of precipitation simulation through different GCMs and scenarios Fig.5 shows the differences between CGCM3 and
The study is performed in Hanjiang basin in China. The NCEP/NCAR global reanalysis data are HadCM3 by utilizing the same downscaling method and emission scenario. It could be seen that most monthly precipitation statistics from CGCM3

Lsize 0 celllersits e Vel i SiEils el doqucallng LEETIGUES, S, SEhe) fnd| DU, e 22 agreed better to the observed than that from HadCM3 in this region. Fig. 6 shows that the means are well produced using both scenarios, while both
scenario from CGCM3 and A2 and B2 scenarios from HadCM3 are selected as background of : : . . :
scenarios under estimate the standard deviation and 5-day maximum rainfall.

large-scale climate, which are used as the input to the Xin-anjiang and HBV hydrological models. _ : : : . . : :
Then the simulated runoffs corresponding to various combinations of scenarios, GCMs, 4.4 An analysis of runoff simulation through different GCMs, scenarios, statistical downscaling methods and hydrological models.

downscaling methods, and hydrological models are comprehensively analyzed. The technique Table 3 shqws the runoff simula}tior_l re_sglts of different precipitation scenarios. It is evident that the error of runoff simulation by using the p_rec!p_itation
route of this study was drawn in Fig. 1 inputs obtained through SDSM IS glgnlflcantly greater than that of SSVM. _For th_e NCEP reanalysis _data, the NEC (13.89%) by SDSM was significantly
lower than that of SSVM, which is 71.01%. The performance of runoff simulation from CGCMS3 is better than that from HadCM3, which shows that
CGCMa3 is more appropriate for studying the climate change impact than HadCM3 in this basin. There is little difference to the simulated runoff by A2 and
NCEP/NCAR B2 scenarios combined with SSVM.

(1) The Xin-anjiang model and HBV model have similar performance in simulation of
historical streamflow in the catchment.

(2) For the same climate scenario, downscaling technique and hydrological model, the
results showed that CGCM3 is more suitable than HadCM3 to investigate the
climate change impact on runoff in this region. The differences in simulation result
of runoff resulted from using A2 and B2 emission scenarios are small.

Most statistical indictors used in this study as well as in the literature for evaluation
of the performance of downscaling methods show SDSM has better performance
than SSVM in downscaling precipitation, except Nash-Sutcliffe coefficient used to
compare the downscaled and observed precipitation reveals that SSVM performed
better than SDSM.

For the same GCM, climate scenario and hydrological, the simulation results of
runoff vary greatly with the choice of downscaling methods for producing regional
climate scenario as input to hydrological models; SSVM performed better than
SDSM in studying climate change impact on the runoff in the Hanjiang basin.
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