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Use of MODIS data to detect the Oriental migratory locust plague: A case study in
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Abstract: Outbreaks of the Oriental migratory locust» Tocusta migratoria manilensis (Meyen) have once again become a
serious problem in the last two decades of the 20th century in China. One of the coastal breeding areas of the locust.
Nandagang reservoir of Hebei Province was chosen as study area in this paper. Against the background of the locust out-
break (summer locust) of this area in 2002+ spectral reflectance curves of reeds for different damaged degrees Cheavy-
moderate or no damage. were measured and determined. The results showed that healthy reeds manifested the © peak-and-
valley” configuration as that of other healthy green vegetation. But for damaged reeds the red reflectance increaseds and
the heavier the damage- the higher the red reflectance values. whereas the reflectance in the near infrared bands de-
creased dramatically with the damage escalating. Additionally. the locust-damaged areas and degrees were determined us-
ing MODIS data. Comparisons of NDVI changes between pre- and post-damage showed that the increase for the same site
in NDVI relative to the pre-damage situation cotresponded to the undamaged areas whereas the dectease in NDVI corre-
sponded to the damaged areas. Coupled with the ground truth data. critical values of NDVI for heavy and moderate dam-
age were detertiined as 0.2156 and (.2389 respectively. Namely, areas with NDVT less than 0.2156 were identified as
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with heavy damage; while areas with NDVI less than 0.2389 as with moderate damage. By calculating the numbers of
pixels: areas discriminated from MODIS images as with heavy and moderate damage were 168.74 hm’ and 337.48 hn'
respectively» with 72.97% and 68.35% accuracy respectively evaluated by the ground truth data. The total damaged ar-

eas identified from MODIS data amounted to 82.67% of actual occurrence areas. These findings contributed to the scien-

tific foundation for quickly monitoring the dynamics of locust populations in real time and at large seale and efficiently

controlling locust plague .
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Table 1 Comparison of results from MODIS data and ground surveys

HEREZRETH 1) Numbers of damaged pixels from ground surveys

FEEF K Heavy damage 70 B3 Toal mumber

MODIS 57 4T 45 5
Results from MODIS data AR %5 %K Moderate damage
LR Moderate damage 54 (68.35)
F=E %K Heavy damage 13 (16.46)
F 2K No damage 12 (15.19)
576 5.3 Total mumber 79

2 (5.41) 56
27 (72.97) 40
8 (21.62) 20

37 116

¥ Notes: 785 WHL{E B MODIS S B2 R (& ol 5 HE LFFRE 2 K G 7oH 2 b Numerals in parentheses are ratios (%) of damaged pixels
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