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Retrieval of soil moisture based on MODIS
shortwave infrared spectral feature
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(1. Institute of Remote Sensing and GIS, Peking University, Beijing 100871 ,China;
2. College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875, China)

Abstract; Soil moisture was one of the most important parameters characterizing surface dryness conditions. Its retrieval by
quantitative remote sensing methods had been a challenging problem. By analyzing the sensitivity of shortwave infrared
MODIS band 6 and band 7 to the changes of water, the MODIS shortwave infrared spectral feature space was constructed.
According to the soil moisture variation in spectral feature space, a simple and practical MODIS shortwave infrared soil
moisture index ( SIMI) was put forward and validated using ground-measured 0 ~ 10cm averaged soil moisture of Ningxia
plain. The results show that the coefficient of determination (R*) of both them varies from 0.39 to 0.58, and SIMI has
higher accuracy than temperature-vegetation index (TVX) for soil moisture retrieval. These results support the reliability of

this index for regional soil moisture retrieval. However, SIMI does not eliminate the impact of mixed-pixels and still needs

further improvement and perfection.
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Table 1 Brief description of 15 sites throughout the study
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e WEARK B 38 (m)
1 Kk 39.03°N,106. 40°E 1099.0
2 B 39.20°N, 106.77°E 1084.0
3 ) 38.87°N, 106.53°E 1092.0
4 B 38.42°N, 106.30°E 1107.0
5 Wi R 38.80°N, 106.70°E 1094.0
6 KT 38.25°N, 106.25°E 1116.4
7 T 37.53°N, 105.18°E 1225.7
8 g 37.43°N, 105.65°E 1208.0
9 P 36.93°N, 105.25°E 1697.9
10 TR 36.57°N, 105.65°E 1819.0
11 [t 36.97°N, 105.90°E 1339.3
12 [ S 36.00°N, 106.27°E 1753.0
13 = 35.97°N, 105.72°E 1916.5
14 g 35.62°N, 106. 12°E 2078.6
15 VYR 35.50°N, 106.32°E 1948.6
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Fig.1 The curve of vegetation and soil reflectance
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Fig.2 The curve of water absorptivity
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Fig.3 (a)MODIS band 7 image of May 25, 2007 (b) the
spectral plots of band 6 and band 7 from MODIS
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Fig.5 The relationship between SIMI derived from MODIS data and ground-measured soil moisture
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Fig.6 Comparison of SIMI and TVX with ground-measured
soil moisture (a) SIMI against ground-measured soil moisture
(b) TVX against ground-measured soil moisture
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