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Soil Moisture Estimation Using CART Algorithm and Ancillary Data
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Abstract

In this study, a method for soil moisture estimation was proposed to obtain the nationwide soil moisture
distribution map using on-site soil moisture observations, rainfall, surface temperature, NDVI, land cover,
effective soil depth, and CART (Classification And Regression Tree) algorithm. The method was applied
to the Yong-dam dam basin since the soil moisture data (4 sites) of the basin were reliable. Soil moisture
observations of 3 sites (Bu-gui, San—jeon, Cheon-cheon2) were used for training the algorithm and 1 site
(Gye-buk2) was used for the algorithm validation. The correlation coefficient between the observed and
estimated data of soil moisture in the validation sites is about 0.737. Results show that even though there
are limitations of the lack of reliable soil moisture observation for various land use, soil type, and
topographic conditions, the soil moisture estimation method using ancillary data and CART algorithm can
be a reasonable approach since the algorithm provided a fairly good estimation of soil moisture distribution
for the study area.
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Fig. 1. Location of Rain Gauge Stations in Yong—am

Dam Basin
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(a) Depth of Soil

(d) Soil Temperature (e) Precipitation

Fig. 3. Information of Yong—dam Dam Basin

Table 1. Soil Type, Soil Depth, and Basic Statistics of Observation Sites

: Soil Soil
. . I Maximum i )
Station Soil Land Soil DY Precipitation temperature(C) moisture(%)
Depth cover type

Min Max (mm/day) Min Max Min | Max

57 HE 2H AloFd 0.7820 | 0.8530 76 16 27.2 21.9 37.2

A ke 2 2k 0.7460 | 0.8460 36 16.6 29.4 19.6 35.6

A2 By 2 2k 0.6950 | 0.8100 138 15.3 27.6 13.1 29.1
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EqQ.1 | SM(t) = -4.031+1.18+SM(t—1)+0.192*RF(t-1)+0.099*RF (1)
EQ.2 | SM(t) = 2.481+0.86%SM(t-1)+0.114*RF(1)+0.107*RF(t-1)
SM(t-1)<=21.13 SM(t-1)>21.13
EQ.3 | SM(t) = 11.318+0.67+SM(t-1)+0.023+RF(t)-0.021*RF(t-1)
Eq. 1 |
RF(<=2 RF(V> 2 Eq.4 | SM() = 4.068+0.445+RF(1—1)+0.83+SM(t—1)+0.084+RF (1)
EQ.5 | SM(t) = 25.881+0.86+SM(t—1)-0.83+ST(1)+0.012+NDVI(t)
RF(t-1)<= 21 RF(t-1)> 21 RF(t-1)<= 12 RF(t-1)> 12 SM : Soil Moisture
¢ ¢ ST : Surface Temperature
RF : Rainfall
(Eq. 2) <Eq. 8 ) ( Eq. 4 ) (Eq. 5) NDVI : Normalized Difference Vegetation Index

Seil Moisture (%)

Soil Moisture (%)

Fig. 4. Equations Using CART Algorithm
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