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Hydrological Model Response to Climate Change Impact Assessments
on Water Resources
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Abstract

This study investigates differences in hydrological responses to the climatic scenarios resulting from
the use of different three hydrological models, PRMS, SLURP, and SWAT. First, the capability of the
three models in simulating the present climate water balance components is evaluated at Andong-dam
watershed. And then, the results of the models in simulating the impact using hypothetical climate
change scenarios are analyzed and compared. The results show that three models have similar
capabilities in simulating observed data. However, greater differences in the model results occur when
the models are used to simulate the hydrological impact under hypothetical climate change. According
as temperature change grows, the differences between model results is increasing because of
differences of the evapotranspiration estimation methods. The results suggest that technique that
consider the uncertainty by using different hydrological models will be needed when climate change
impact assessment on water resources.

keywords : climate change, hydrological models, model comparison, hydrological impacts assessment
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Table 1. Comparison of Characteristics of the Three Models

Model traEZSil:l)”Z;ion Snowmelt NO'ZO(;lfe:Oﬂ Runoff components Routing
PRMS Hamon enerfjétﬁséance surface ﬂgo;zl,l nsclll\l;zlégace flow, None
SLURP l;/?;l:;;r; degree—-day method Surfacgerjlllc;v(\jfivlar:zrﬂow, Muskingum
SWAT Fl\’/ir)lrrlrtlgirgh momﬁeiiﬁiéee day 16 surface ﬂgor\(ix)ll,1 ns;i)]zl:gace flow, Muskingum
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Table 2. Statistical Results of Three Models for Each Periods

Period PRMS SLURP SWAT
CORR-C 0.87 0.80 0.90
. . RMSE(mm/day) 2.29 2.87 3.04
Calibration
ME 0.75 0.61 0.78
VE(%) -1.91 0.14 -3.61
CORR-C 0.84 0.80 0.85
. RMSE(mm/day) 2.50 2.74 2.32
Verification
ME 0.69 0.63 0.72
VE(%) -6.16 -6.54 -9.48
CORR-C 0.85 0.80 0.87
RMSE(mm/day) 2.41 2.80 2.59
Total
ME 0.72 0.62 0.75
VE(%) -4.35 -3.69 -7.16

Correlation coefficient (CORR) =5 ,/VSS xSS,, SS,, = S(0;— O(S;— S, SS,= 3(0,— O)2, SS,= S(S;— 85)?
Root mean square error (RMSE) = S0, — S)*/ n, Where n is a number of data.
Nash-Sutcliffe efficiency (ME) = [S(0,~ 0)*— 3(0,; - S)*1/3(0,— 0)*

Percent error in volume (VE) = 100x(3S,—~310)/30;
where O is observed flow and S is simulated flow.
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