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Detection of soil temperature and its relationship with moisture content
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Abstract: In attempt to remotely monitor soil moisture and explore relationship of soil temperature and soil moisture

content , the IRI1011 thermal infrared imager was used to measure soil temperature at different depth including 0 ~ 5 cm,

0~10cem.0~ 15 em.0 ~ 20 em in a small area range in this paper. Relationship between soil temperature and soil mois-

ture content was further analyzed. Results showed that correlation coefficient R” between average soil moisture content

and temperature in depth from 0 to 20 em was 0.658 . Soil temperature was measured at different times of the day, and

results showed that, at noon, correlation coefficient R” between moisture content of surface soil and temperature was

0.794, under the condition that there was no obvious changes in external environment.

Keywords: thermal infrared imager; soil temperature; soil water content; correlation analysis
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Table 1 Composition of soil particle
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Table 2  Statistics table of soil temperature

AM(A-H) = R/AME/T BKE/C B/ RiEE/ T R 33

Date(M - d) Sample points Minimum value Maximum value Mean value Standard deviation Skewness Kurtosis
06 - 02 50 18.9 47.99 27.57 5.77 1.43 3.74
06 - 04 58 19.74 47.89 27.08 5.05 1.53 2.58
06 - 06 34 18.9 38.3 25.2 6.28 0.92 0.51
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Table 3  Statistics table of soil moisture

B#(A - /) B R B/MA/ % BKAE/ % B/ % WHEE/ % B ¥

Date(M - d) Sample points Minimum value Maximum value Mean value Standard deviation Skewness Kurtosis
06 - 02 50 2.95 20.94 14.29 6.27 -0.75 -1.21
06-04 58 1.85 24 15.4 6.34 -1.05 -0.003
06 - 06 34 3.9 24.91 18.23 6.69 -1.64 0.946
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Fig.8 Soil moisture and soil temperature relationship at noon
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