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Multi—variable and Multi—site Calibration and Validation of
SWAT for the Gap River Catchment
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Abstract

Hydrological models with many parameters and complex model structures require a powerful and
detailed model calibration/validation scheme. In this study, we proposed a multi~variable and multi-site
calibration and validation framework for the Soil Water Assessment Tool (SWAT) model applied in
the Gap-cheon catchment located downstream of the Geum river basin. The sensitivity analysis
conducted before main calibration helped understand various hydrological processes and the
characteristics of subcatchments by identifying sensitive parameters in the model. In addition, the
model’s parameters were estimated based on existing data prior to calibration in order to increase the
validity of model. The Nash-Sutcliffe coefficients and correlation coefficient were used to estimate
compare model output with the observed streamflow data: R, rf and R? ranged 0.41-0.84 and 0.5-0.86,
respectively, at the Heuduck station. Model reproduced baseflow estimated using recursive digital filter
except for 2-5% overestimation at the Sindae and Boksu stations. Model also reproduced the temporal
variability and fluctuation magnitude of observed groundwater levels with R of 071 except for
certain periods. Therefore, it was concluded that the use of multi-variable and multi-site method
provided high confidence for the structure and estimated parameter values of the model.

keywords : mulit-variable and multi-site method, SWAT, baseflow, groundwater level, Recursive
digital filter, Gap—cheon
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Fig. 2. Catchment characteristics :
(a) DEM and location of gauging stations, (b) Soil map, and (c)} Landuse map
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Table 1. soil properties of Gap—cheon catchment

i : 0 9 L8, K,
Soil name Soll type SOII(Y?Spth . (cm3;cm3) (cmS;ZmE') cm’/em®) (cni/;l) 3(‘;:?
Af silty clay loam 1.0 0.418-0.524 0.138-0.278 0.0-0.118 0.500 9.36
An clay loam 1.0 0.409-0.519 0.115-0.279 0.0-0.174 0.267 10.63
Ap silty clay loam 15 0.418-0.524 0.138-0.278 0.0-0.118 0.500 7.39
Ma clay loam 15 0.409-0.519 0.115-0.279 0.0-0.174 0.53 2150
Mm clay loam 0.7 0.409-0.519 0.115-0.279 0.0-0.174 1.826 22.33
Mv clay loam 0.5 0.409-0.519 0.115-0.279 0.0-0.174 0.53 6.94
Ra clay 15 0.427-0.523 0.208-0.336 0.0-0.195 0.183 16.62
Re sandy loam 0.5 0.351-0.555 0.031-0.159 0.0-0.106 5.113 2.7
Rv clay loam 1.0 0.409-0.519 0.115-0.279 0.0-0.174 0.516 0.2
Table 2. Distribution of landuse types in year 2000.
Total Water Uran Barren Wetland Pasture ﬁ‘orest Pa.ddy Dry Field
(water) (urld) (agrc) (wet) (past) {frst) {rice) (agrr)
648.97 (k) 1.44 67.83 7.78 0.02 25.68 388.35 101.64 56.24
100(%) 0.22 10.45 1.20 0.00 3.96 59.84 15.66 8.67
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Table 3. Major parameters and their ranges estimated through the sensitivity analysis (GW=groundwater,

Evap=evaporation., Geom=Geomorphology)

Name Min | Max Definition Process
ALPHA_BF 0 1 Baseflow alpha factor(days) GW
BIOMIX 0 1 Biological mixing efficiency Soil
blai* -50 50 Leaf area index for crop Crop
Ch k2 0 150‘ Effec.tive hydraulic conductivity in main channé Charmel
alluvium(mmvhr)
canmx 0 10 Maximum canopy index Runoff
ch_rex =20 20 Manning coefficient for channel Channel
CN2+ -50 50 SCS runoff curve number for moisture condition II Runoff
epco* -50 50 Plant uptake compensation factor Evap
ESCO 0 1 Plant evaporation compensation factor Evap
GW_DELAY 0 100 | Groundwater delay(days) GW
GW_REVAP 0.02 02 Groundwater "revap” coefficient GW
GWOMN 0 1000 Threshold depth of water in the shallow aqwfer required for W
return flow to occur{mm)
rchrg_dp 0 1 Groundwater recharge to deep aquifer(fraction) Soil
REVAPMIN 0 500 Threshold depth of water in the shallow aquifer for "revap” to GW
occur{mm)
SFTMP -2 2 Snowfall temperature(C) Snow
SLOPE* -50 -50 average slope steepness(m/m) Geom
SLSUBBSN* -50 50 Average slope length(m/m) Geom
SMFMN 10 | Min. melt rate for snow(mm/C/day) Snow
SWFMX 10 | Maximum melt rate for snow(mm/C/day) Snow
SMTMP -2 2 Snow melt base temperature(C) Snow
sol_alb 0 1 Moist soil albedo Soil
SOL_AWCx -50 50 Available water capactty(mm/mm soil) Soil
sol_k* -50 50 Soil conductivity (mm/h) Soil
sol_zx -50 50 Soil depth Soil
surlag 0 10 Surface runoff lag coefficient Runoff
TIMP 0.01 1 Snow pack temperature lag factor Snow
TLAPS+ -50 50 Temperature lap rate (‘C/km) Geom
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different parameters can be found in Table 3).
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Gauging Qbaseflow
station P(mm/yr) Q(mm/yr) (rm/yr) Q/P Qbaseflow/P | Qbaseflow/Q
Heoduck 1291.3 1434.8 789.1 0.86 0.61 0.55
Indong 1313.0 1456.4 699.1 0.90 0.53 0.48
Sindae* 2180.5 1531.8 689.3 0.70 0.32 0.45
Boksu* 2180.5 1417.2 694.4 0.65 0.32 0.49
Yuseong 1269.0 1013.2 557.3 0.80 0.44 0.55
P : rainfall Q : observed streamflow
Qbaseflow : estimated baseflow through recursive baseflow filtering
* © data measured in 2003.
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