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Abstract

The objective of this study is to generate the regional scale runoff scenarios by using IPCC SRES
A2 climate change scenario for analyzing the spatial variation of water resources in Korea. The
PRMS model was adopted to simulate long-term stream discharge. To estimate the PRMS model
parameters on each sub-basin, the streamflow data at 6 dam sites and Rosenbrock’s scheme are used
for model parameter calibration and those parameters are translated to ungauged catchments by
regionalization method. The other 3 dam sites are selected for the verification of the adequateness of
regionalized model parameters in ungagued catchments. The statistical results show that the simulated
flows by using regionalized parameters well agree with observed ones. The generated runoff scenarios
by climate change are compared with observed data on 4 dam sites for the reference period. The
consequences show that the selection of climate station for generating climate scenario affects the
reliability of climate scenario at sub-basin. The comparison results of the streamflows between the
30-year baseline period (1971-2000) and future 90-year (2001-2030, 2031-2060, 2061-2090) show that
the long-term mean annual runoff in the Han River has increasing trend, while the Nakdong, the
Gum, the Youngsan and the Sumjin Rivers have decreasing trend.

keywords : Climate change, Regional scale, Water resources, A2 scenario, PRMS
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Table 1. General information for the selected study areas
Watershed Area Mean elevation Mean slope Annual mean
name (km?) (m) (%) precipitation (mm)
Doam 149.4 915.1 | 32.62 14896
Guesan 676.7 3574 36.87 1,133.7
Andong 1590.7 557.3 42.39 1,057.9
Imha 1367.7 394.7 40.35 951.6
Hapcheon 928.9 504.6 34.87 1,444.6
Sumjin 7635 359.3 ] 1752 13159
Soyang 2694.4 650.5 4597 1185.4
Chungju 6661.6 609.1 34.89 11994
Daecheong 4190.5 363.0 18.94 11775
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Table 2. Description of PRMS model parameters

Name Description Default value
smidx_coef Coefficient in contributing area computation 0.010
smidx_exp Exponent coefficient in contributing area computation 0.30
SSr2gw_exp Exponent coefficient to route water from subsurface to groundwater 1.00
ssr2gw_rate Coefficient to route water from subsurface to groundwater 0.005
ssrcoef_lin Coefficient to route subsurface storage to streamflow 0.08
ssrcoef_sq Non-linear coefficient to route subsurface storage to streamflow 0.15
soil2gw_max Maximum amount of the soil water excess to groundwater each day 0.01
gwflow_coef Groundwater reservoir recession coefficient 0.03
hamon_coef Hamon evapotranspiration coefficient 0.0055

Table 3. PRMS model parameters for Rosenbrock method
Parameter Doam Guesan Andong Imha Hapcheon Sumjin
smidx_coef 0.0025 0.0027 0.0024 0.0023 0.0024 0.0025
smidx_exp 0.3100 0.3050 0.3100 0.2800 0.3100 0.3010
ssr2gw_exp 1.3842 0.0012 0.1604 0.0535 0.0052 2.4473
ssr2gw_rate 0.1317 0.0322 0.0346 0.0844 0.0532 0.0002
ssrcoef_lin 0.0580 0.0054 0.0588 0.0002 0.0114 0.0006
ssrcoef_sq 0.1291 0.1944 0.2015 0.2287 0.4602 0.2122
soil2gw_max 0.0010 0.0210 0.0120 0.0100 0.0080 0.0700
gwilow_coef 0.0180 0.0200 0.0150 0.0100 0.0200 0.0230

Table 4. Statistical results of model calibration and verification period for study areas

Basin Calibration Verification
Name Period CORR | (Ifnl\jl/ifl) ME (Y; Period CORR (nier/ify) ME (0\;5
Doam 1999-2001 0.92 2.55 0.85 | -6.03 | 1996-1998 0.89 2.24 0.78 | 11.46
Guesan 1991-2001 0.84 3.10 0.69 876 | 1982-1990 0.90 2.91 0.79 {-11.32
Andong | 1991-2001 0.87 2.23 076 | 031 |1977-1990 0.85 2.44 0.70 0.95
Hapcheon | 1995-2001 0.94 1.94 0.88 | -1.63 | 1989-1994 0.90 2.02 0.80 5.42
Imha 1997-2001 0.88 2.70 0.77 1.92 | 1993-1996 0.80 2.56 064 | -545
Sumjin 1991-2001 0.86 3.05 0.74 | 3.82 | 1975-1990 0.72 4.32 0.51 7.30

Correlation coefficient (CORR) =SS,/ Vs ss,, SS= (0, — OXS;—3), SS,= 3(0,— 0?, SS,= (S, - 9%, where O is

observed flow and S is simulated flow.
Root mean square error (RMSE) = V3(0; - 5)*/ »,

where n is a number of data.

Nash-Sutcliffe efficiency (ME) = [ 3(0; - 0 - X(o; — $)?1/ 30, — 0)*

Percent error in volume (VE) = 100x(2S,—30)/30;
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Fig. 1. Observed and Simulated discharges for the selected study areas
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Table 5. Statistical results for the model performance by regionalization method

. Statistics
Watershed | Data period CORR RMSE (mm/day) ME VE (%)
Soyang 19742001 0.87 350 076 3.48
Chungiu 1986-2001 0.81 2.00 0.65 123
Daecheong 19812001 0.82 3.00 067 2.64
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