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Extracting Soil Moisture Using Remote Sensing Techniques
in Three Severe Locust Areas in Huanghua County,
Heibei Province, Across Two Periods
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Abstract: Locust plagues are one of the most severe plague problems in human history. Among the many factors in-
fluencing locust plagues, soil moisture content plays an important role. Three locations in Huanghua county of Hebei
province were used as the study area, a region that has been severely affected by locust plague. Soil moisture content was
extracted using MODIS remote sensing images from the time that fall locusts are at oviposition (September — October) to
the time that summer locust is at hatching (March — April) . The study was conducted in 2002, when the region had been
severely suffered by locust plague, and from the same time in 2004, when locust plague was less severe. The study shows
that soil moisture content in 2002, a year of locust plague, was lower than that in 2004. The effect was greater in Septem-
ber to October, when fall locusts are at ovipositon and in March to April. when summer locusts are hatching.
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Tab. 1 Average TVDI™ each eight days in three locust areas in Huanghua county Heibei Province across two periods

Tengnan area Yangguangzhuang area Huangzao area Average value in three areas
01 -02 03 -04 01 -02 03 - 04 01 -02 03 - 04 01 -02 03 - 04
Maximum 0.94 0.88 0.91 0.88 0.86 0.86 0.90 0.87
Minimum 0.55 0.34 0.52 0.49 0.48 0.34 0.52 0.39
Average 0.77 0.67 0.75 0.71 0.70 0.64 0.74 0.67
SD 0.11 0.12 0.11 0.11 0.10 0.11 0.11 0.11

* Temperature-vegetation dryness index.

2 3
Tab. 2 Average monthly TVDI” in three locust areas in Huanghua county Heibei province across two periods

Month Tengnan area Yangguangzhuang area Huangzao area Average value in three areas
01-02 03 - 04 01 -02 03 -04 01 -02 03 - 04 01 -02 03 - 04
0.85 0.84 0.82 0.83 0.80 0.79 0.82 0.82
9 0.87 0.71 0.87 0.82 0.80 0.68 0.85 0.74
10 0.76 0.63 0.73 0.66 0.66 0.62 0.72 0.64
11 0.63 0.62 0.62 0.61 0.60 0.56 0.62 0.60
12 0.66 0.64 0.66 0.67 0.61 0.63 0.64 0.65
1 0.73 0.70 0.70 0.75 0.66 0.65 0.70 0.70
2 0.70 0.64 0.65 0.67 0.64 0.62 0.66 0.64
3 0.79 0.59 0.78 0.61 0.69 0.57 0.75 0.59
4 0.81 0.63 0.78 0.69 0.69 0.62 0.76 0.65
5 0.89 0.68 0.88 0.75 0.79 0.65 0.85 0.69
SD 0.089 0.071 0.092 0.079 0.077 0.064 0.084 0.069

* Temperature-vegetation dryness index.
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