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Abstract

In this study, Frequency Domain Reflectometry (FDR) and COSMIC-ray soil moisture (SM) stations were installed at Sungkyunkwan
University in Suwon, South Korea. To provide reliable information about SM, soil property test, time series analysis of measured soil
moisture, and comparison of measured SM with satellite-based SM product are conducted. In 2014, six FDR stations were set up for
obtaining SM. Each of the stations had four FDR sensors with soil depth from 5 cm to 40 cm at 5~10 cm different intervals. The result
showed that study region had heterogeneous soil layer properties such as sand and loamy sand. The measured SM data showed strong
coupling with precipitation. Furthermore, they had a high correlation coefficient and a low root mean square deviation (RMSD) as
compared to the satellite-based SM products. After verifying the accuracy of the data in 2014, four FDR stations and one COSMIC-ray
station were additionally installed to establish the Soil Moisture site with FDR and COSMIC-ray, called SM-FC. COSMIC-ray-based SM
had a high correlation coefficient of 0.95 compared with mean SM of FDR stations. From these results, the SM-FC will give a valuable
insight for researchers into investigate satellite- and model-based SM validation study in South Korea.
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Soll molsture
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Fig. 1. Six stations for temporary soil moisture site in Suwon, Korea before installing SM—FC soil moisture experiment site
in Sungkyunkwan university

Fig. 2. (a) Installation of an array of FDR probes in a soil profile. The wires are sealed in PVC conduit wire to protect from vermin
(b) COSMIC—ray station in botanical garden near Sungkyunkwan university
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3.1.2 COSMIC—ray neutron
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Table 1. Physical and engineering characteristic of the soil in the study area
Sites
Campus#1 Campus#2 Garden#1 Garden#2 Garden#3 Garden#4
Content
Specific gravity 1.23 1.32 1.30 1.25 1.30 1.29
Moisture content (%) 26.15 20.33 2222 19.80 22.78 55.56
Liuquid limit (%) 19.2 24 26.7 23.7 22.3 23.8
Plastic limit (%) 6.6 10.3 20.3 10 14.7 6.8
Void ratio 0.32 0.27 0.29 0.25 0.30 0.72
Porosity 0.24 0.21 0.22 0.20 0.23 0.42
Dry unit weight (g/cm’) 0.0049 0.0100 0.0036 0.0083 0.0062 0.0016
100
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Fig. 3. Grain size distribution curves of the soil in six sites
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Table 2. Triangle diagram and united soil classification system of the soil in six sites
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Sites
Campus#1 Campus#2 Garden#1 Garden#2 Garden#3 Garden#4
Content
Clay (%) 2.38 2.68 5.38 6.20 10.90 2.54
Soil Triangle Silt (%) 15.89 6.09 21.02 29.22 32.46 24.59
Diagram Sand (%) 81.74 91.23 73.60 64.57 56.64 72.87
USDA Texture | Loamy sand Sand Sandy loam Sandy loam Sandy loam Loamy sand
USCS SwW SW SP SwW SC SP
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Fig. 5. Soil moisture time series of six stations from May. 2014 to Nov. 2014
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Table 3. Statistic results between ASCAT and six sites respectively
Campus#1 Campus#2 Garden#1 Garden#2 Garden#3 Garden#4
Correlation coefficent 0.43 0.58 0.24 0.27 0.34 0.45
Bias -0.06 0.02 0.00 -0.01 -0.02 -0.02
RMSD 0.06 0.03 0.03 0.03 0.03 0.04
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Timeseries of Nuetron Counts and Averaged Soil Moisture
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