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Abstract: In order to realize multi-scale dynamic monitoring of oriental migratory locust habitats and
analysis of the factors driving the changes of locust habitats, our study combined remote sensing and
geographic information system techniques to extract the spatial distribution data of locust habitats in Da-
gang reservoir, Tianjin in 2002, 2006 and 2013 by using multi-temporal remote sensing images. The
temporal and spatial variations in locust habitats were quantitatively analyzed at the scales of landscape
(area change), pixel (multi-temporal binary coding method) and patch (landscape indices). The results
showed that the area of locust habitat tended to increase from 329.98 km® in 2002 to 146.34 km® in
2013. During 2002—2013, the patch number of locust habitat declined; the patch shape index and mean

patch area decreased firstly and then increased, and the landscape fragmentation index first increased
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and then decreased, which indicated that the degree of landscape fragmentation was relatively high from

2002 to 2006 and relatively low from 2006 to 2013. The temporal and spatial variation in locust habitats

could be quickly acquired with multi-temporal remote sensing images, which is conducive to the moni-

toring, early warning and scientific prevention and control of migratory locusts.

Key words: migratory locust; remote sensing; dynamic monitoring; temporal and spatial variation; habitat
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Fig. 1 Overview of the study area
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Fig. 2 Extraction results of migratory locust habitats in Dagang reservoir, Tianjin by using PB-AHP model
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Fig. 3 Temporal and spatial variations in locust habitats from 2002 to 2013 in Dagang reservoir, Tianjin
F1 20022013 F R IR FTU EREENGITNHEER
Table 1 Pixel numbers and areas of gray values of locust habitat changes from 2002 to 2013
JREE(E At B AR A A 5 2 A T AR
Gray value Binary coding No. of pixels Area change of habitat in different periods/km?
1 001 154 794 139.31
2 010 61534 55.38
3 011 92 454 83.21
4 100 21 885 19.70
5 101 20 749 18.67
6 110 21331 19.20
7 111 98 638 88.77
&2 20022013 F R R AT S RUIEH
Table 2 Landscape indices of locust habitats from 2002 to 2013
Ay P SFHBES LR REHIL AR TR SOULRNE
Year No. of patches Mean patch area/km® Patch shape index Landscape fragmentation
2002 1276 0.25 1.30 0.003 8
2006 1098 0.22 1.29 0.004 5
2013 643 0.23 1.31 0.004 3
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