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Abstract

Land Surface Model (LSM) was developed for the Soyang river basin located in Korean Peninsula to clarify the spatio-temporal
variability of hydrological weather parameters. Variable Infiltration Capacity (VIC) model was used as a LSM. The spatial resolution
of the model was 10 km and the time resolution was 1 day. Based on the daily flow data from 2007 to 2010, the 7 parameters of the model
were calibrated using the Isolated Particle Swarm Optimization algorithm and the model was verified using the daily flow data from
2011 to 2014. The model showed a Nash-Sutcliffe Coefficient of 0.90 and a correlation coefficient of 0.95 for both calibration and
validation periods. The hydrometeorological variables estimated for the Soyang river basin reflected well the seasonal characteristics
of summer rainfall concentration, the change of short and shortwave radiation due to temperature change, the change of surface
temperature, the evaporation and vegetation increase in the cover layer, and the corresponding change in total evapotranspiration. The
model soil moisture data was compared with in-situ soil moisture data. The slope of the trend line relating the two data was 1.087 and
correlation coefficient was 0.723 for the Spring, Summer and Fall season. The result of this study suggests that the LSM can be used as
a powerful tool in developing precise and efficient water resources plans by providing accurate understanding on the spatio-temporal
variation of hydrometeorological variables.
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Table 1. VIC model calibration parameters

Variabl .
ariable Description Range
name
b_infilt | Variable infiltration curve parameter 0~0.4
Ds Fraction of D.s_max where non-linear 0~1.0
baseflow begins
Ds max | Maximum velocity of baseflow 0~30

Fraction of maximum soil moisture

(15)
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Table 2. Comparison of statistical values for calibration period and
validation period

Ws where non-linear baseflow occurs 0~1.0 Statistical value Calibration period Validation period
Fractional soil moisture content at the . NS () 0.9031 0.8964
Wer critical point Fraction Correlation
P : 0.9525 0.9469
Wow Fractional soil moisture content at the Fraction coefficient (-)
PWP | Wilting point RMSE (m’/s) 69.9550 65.1917
Residual M | Soil moisture layer residual moisture Fraction REV (%) -3.6028 -0.3363
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Table 3. Hydrological weather parameters that can be estimated

from the VIC Model

Variable name | Units Description

EVAP mm | Evaporation for current record

RUNOFF mm | Runoff for current record

BASEFLOW mm | Baseflow for current record

WDEW mm | Canopy interception of liquid water

SOIL LIQ mm | Moisture content of each soil layer

SWNET W/m? | Net shortwave radiation at the surface

R NET W/m? Net radiation at the surftac'e, includes
long and shortwave radiation

EVAP CANOP| mm | Evaporation from canopy storage

TRANSP VEG | mm | Transpiration from the vegetation

EVAP BARE mm | Evaporation from bare soil

SUB CANOP mm | Sublimation from canopy interception

SUB SNOW mm | Sublimation from ground snow pack

AERO RESIST| s/m | Aerodynamic resistance

SURF TEMP C Surface temperature

REL HUMID | fraction | Relative humidity

IN LONG W/ Incoming long.wave at ground surface
(under vegetation)
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Fig. 3. Hydrological weather parameter estimation results using VIC model for 2014
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Fig. 4. Comparison of ground observed soil moisture and VIC model
simulated soil moisture data. (A) Time series comparison of
the observed soil moisture at the InJe station for 2014 and
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grid; (B) Scatter plot and trend line for the 2014 period; (C)
Soil moisture comparison from April to November 2014
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