-y XEEBES DOI: 10.3741/JKWRA.2008.41.10.969

A% H109% - 20084 104
pp. 969~ 982

(ujr
¥2 o

51

SWATS 0|23t 7|SHsio| £E81x NskHy|S

Proxy-basin Differential Split—-Sampling

Blind-Validation EJ|AE X

Application of Proxy-basin Differential Split—-Sampling and Blind—Validation
Tests for Evaluating Hydrological Impact of Climate Change Using SWAT
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Abstract

As hydrological models have been progressively developed, they are recognized as appropriate tools
to manage water resources. Especially, the need to evaluate the effects of landuse and climate change
on hydrological phenomena has been increased, which requires powerful validation methods for the
hydrological models to be employed. As measured streamflow data at many locations may not be
available, or include significant errors in application of hydrological models, streamflow data simulated
by models only might be used to conduct hydrological analysis. In many cases, reducing errors in
model simulations requires a powerful model validation method. In this research, we demonstrated a
validation methodology of SWAT model using observed flow in two basins with different physical
characteristics. First, we selected two basins, Gap—cheon basin and Yongdam basin located in the
Guem River Basin, showing different hydrological characteristics. Next, the methodology developed to
estimate parameter values for the Gap-cheon basin was applied for estimating those for the Yongdam
basin without calibration a priori, and sought for validation of the SWAT. Application result with
SWAT for Yongdam basin showed R, ranging from 0.49 to 0.85, and R? from 0.49 to 0.84. As well,
comparison of predicted flow and measured flow in each subbasin showed reasonable agreement.
Furthermore, the model reproduced the whole trends of measured total flow and low flow, though
peak flows were rather underestimated. The results of this study suggest that SWAT can be applied
for predicting effects of future climate and landuse changes on flow variability in river basins.
However, additional studies are recommended to further verify the validity of the mixed method in
other river basins.
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Fig. 2. Characteristics of Gap-cheon Basin (after Kim ef al., 2006a)
Table 1. Landuse Characteristics of Gap—cheon Basin (Year 2000)
Total Water Urban Fallow Wetland Pasture Forest Paddy Field
(water) (urld) (agrc) (wet) (past) (frst) (rice) (agrr)
648.3 (ki) 1.44 67.83 7.78 0.02 25.68 388.35 101.64 56.24
100(%) 0.22 10.45 1.20 0.0 3.96 59.84 15.66 8.67
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Fig. 3. Characteristics of Yongdam Basin

Table 2. Landuse Characteristics of Yongdam Basin (Year 2000)

Total Water Uran Fallow Wetland Pasture Forest Paddy Field

(water) (urld) (agrc) (wet) (past) (frst) (rice) (agrr)

930 (k) 1.01 26.92 1.80 0.00 25.49 741.51 83.22 50.05

100(%6) 0.11 2.89 0.19 0.00 2.74 79.73 8.95 5.38
F4145 A 10%% 20084 101 973



Table 3. Soil Type and Properties in Gap—cheon and Yongdam Basins

Soil name Soail type sl dopitn AYVC 3 Ko Area (%)
(m) (cm*/cm”) (cm/h) Gap-cheon Yongdam
Af silty clay loam 1.0 0.18 0.50 9.36 1.18
An clay loam 1.0 0.15 0.27 10.63 9.83
Ap silty clay loam 1.5 0.18 0.50 7.39 2.82
Ma sandy loam 15 0.1 5.3 21.50 54.78
Mm sandy loam 0.7 0.1 5.3 22.33 2.90
Mv sandy loam 0.5 0.1 5.3 6.94 1.46
Ra sandy loam 15 0.12 1.8 16.62 6.07
Re silty loam 0.5 0.18 1.0 2.70 0.41
Rv silty loam 1.0 0.18 1.0 0.20 0.0
Ms sandy loam 0.5 0.07 4.3 0.0 11.33
Mu sandy loam 1.0 0.10 5.0 0.0 0.1
Rocky Rocky 0.1 0.02 0.1 0.0 9.53

Table 4. Comparison of the Properties of Gap—cheon and Yongdam Basins

Properties Gap-cheon Yongdam Note
Area 648.3 kit 930 knf
Maior Landuse Forest Forest - Ratio of urban area : Gap-cheon = 10.4% and
! (59.8%) (79.7%) Yongdam = 2.9%
- Mm : Lithosols, Micaceous and Hard Siliceous
Materials, silty loam or sandy loam
. . (Gap—cheon : 22.3% and Yongdam : 2.9%)
Major Soil Type Mm Ma - Ma : Lithosols, Siliceous Crystalline Materials, silty
loam or sandy loam
(Gap-cheon : 21.5% and Yongdam : 54.8%)
Average Annual
Precipitation 1,297 mm 1,699 mm
(Year 2001-04)
Channel Length 60.0 km 62.6 km
Altitude 34~866 m | 205~1,587 m
23 %9 u@ 3. gy U 2y 75
FAFGY §9F9 EYER 2 F954S 3.1 Proxy-Basin Differential Split-Sampling
Table 37 Table 40 YeERHSATE FHA 2] 45 (PBDS) EHI2E
Fadriel Lav) wan gitaes] A9 BEHE  genegiom Frmdel Wl wE wAl
(EL. 205~1587 m)°] #x-f(EL. 34~866 m)E.th el AHsEA, mEe] AZS 93 wHow
10610 71300 3 . . . .
wh BEAelge] Ay S Aol M e Sampling(SS), Differential Split-Sampling(DSS),
AR AAZY WAL A HlEe] vhe Proxy—Basin(PB), Proxy-Basin Differential Split-
= HQIlth Al B B 89S MaZk 55%9 Sampling(PBDS) 53 2 HAE WS AAlsiL
AufAe]an, olo] Hls| FFHFYGL the EYEA Aelstgitt o] W 3 PBDS Wi 7 ol
S HolWAl Ma®t Mmeo| 45%E AAstal shd< HAZ o zH e Wue] wE] oo EAS
mebA e Afsh Anol REH0] ik F ool £ o 2 uedd myTE @ aplNe gEe aTa.
AFE BRI 600 kmolvl, SIS 26 o WHE $AHoE T foie olgelm, 7t fole
km H| 3T 24 Azhd EolEE g S b upusse
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Fig. 4. Schematic of Model Validation Degree
(PBDS: Proxy-Basin Differential Split Sampling, BV: Blind—validation)
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Table 5. Major Parameters Estimated In SWAT Model
(GW = groundwater, Evap = evaporation, Geom = Geomorphology)

Name Definition Process
ALPHA_BF Baseflow alpha factor (days) GW
BIOMIX Biological mixing efficiency Soil
CN2 SCS runoff curve number for moisture condition II Runoff
epco Plant uptake compensation factor Evap
ESCO Soil evaporation compensation factor Evap
GW_DELAY Groundwater delay (days) GW
GW_REVAP Groundwater "revap” coefficient GW
REVAPMIN Threshold depth of water in the shallow aquifer for "revap” to occur (mm) GW
SLOPE Average slope steepness (m/m) Geom
SLSUBBSN Average slope length (m/m) Geom
sol_alb Moist soil albedo Soil
SOL_AWCx Available water capacity (mm/mm soil) Soil
sol_k Soil conductivity (mm/h) Soil
sol_z Soil depth Soil
surlag Surface runoff lag coefficient Runoff
CH_L Main Channel length Channel
CH_S Main Channel slope Channel
CH W Main Channel width Channel
g3t] mR T2 % AR uAAFEe] OF & 4. 13 ¥ Eof

gl o J7HE Wk

SA4¥ ARE HE Y 2y Fa wpdss
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