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Estimation of Soil Moisture and Irrigation Requirement of Upland using Soil Moisture Model
applied WRF Meteorological Data
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Abstract

The aim of this study was to develop a soil moisture simulation model equipped with meteorological data enhanced by WRF (Weather Research and
Forecast) model, and this soil moisture model was applied for quantifying soil moisture content and irrigation requirement. The WRF model can provide
grid based meteorological data at various resolutions. For applicability assessment, comparative analyses were conducted using WRF data and weather
data obtained from weather station located close to test bed. Water balance of each upland grid was assessed for soils represented with four layers. The
soil moisture contents simulated using the soil moisture model were compared with observed data to evaluate the capacity of the model qualitatively and
quantitatively with performance statistics such as correlation coefficient (R), coefficient of determination (R2) and root mean squared error (RMSE). As
aresult, R is 0.76, R* is 0.58 and RMSE 5.45 mm in soil layer 1 and R 0.61, * 0.37 and RMSE 6.73 mm in soil layer 2 and % 0.52, #? 0.27 and RMSE
8.64 mm in soil layer 3 and R 0.68, R* 0.45 and RMSE 5.29 mm in soil layer 4. The estimated soil moisture contents and irrigation requirements of each
soil layer showed spatiotemporally varied distributions depending on weather and soil texture data incorporated. The estimated soil moisture contents
using weather station data showed uniform distribution about all grids. However the estimated soil moisture contents from WRF data showed spatially
varied distribution. Also, the estimated irrigation requirements applied WRF data showed spatial variabilities reflecting regional differences of weather

conditions.
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Table 1 Performance statistics for the soil moisture simulation using the model
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Fig. 5 Meteorological data from WRF model (2014.09.24)
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Table 2 Input data related with crop and evapotranspiration (FAO, 2004)
Maximum Soil water
K_. . K__. K i
ezl e Cpid Cacnd (T (EIEs root depth (m) | depletion fraction
Chinese Cabbage 0.9 1.7 8/10 ~11/20 0.6 0.45

14.09.10 14,0916

14,0910 14,09,16

14.09.22
(a) Results of soil moisture contents using WRF meteorological data

14.09.22

SMC (mm)
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I =540
B o-as
Bl :=:0

14.09.28

SMC (mm)
I

[o-=
[ Jso-3s
[ e
B 2045
B 550

14,0928

(b) Results of soil moisture contents using Icheon weather station data

Fig. 7 Spatial and temporal distribution of simulated soil moisture contents
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Fig. 8 Soil moisture simulation results by soil layers (2015,09,10,—2015,09.29)

Fig. 9 Spatial distribution of total irrigation requirement (duration : 2015.9,10-2015.9.29)
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