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Abstract

The ecological environment of the Inner Mongolia Autonomous Region is complex and variable,
and the periodic outbreaks of grassland locusts pose a serious threat to agricultural production
and ecological balance. The over-wintering period, as an important stage in the development cycle
of locusts, is of non-negligible importance for the monitoring of locust habitat. In this study, we
took the dominant locust species in Inner Mongolia grassland as the research object, selected the
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remote sensing data of the lowest surface temperature, precipitation, soil salinity, altitude, vege-
tation type and other habitat factors related to locust over-wintering, calculated the weights of the
habitat factors through hierarchical analysis, divided the thresholds of locust over-wintering sui-
tability, and constructed the overwintering suitability index through the habitat suitability model,
extracted the suitability zones of locust over-wintering, and explored the spatio-temporal and
temporal suitability zones of locust over-wintering in Inner Mongolia. We investigated the spatial
and temporal changes of locust over-wintering suitable areas and the degree of explanation by ha-
bitat factors. The results showed that the distribution of suitable over-wintering areas decreased
from northeast to southwest, and showed a significant upward trend in the east-central part of
Inner Mongolia. Minimum surface temperature (MST) was the main factor influencing the evolu-
tion of the overwintering suitable areas, and the interaction between MST and vegetation types
also played a significant role in the study of over-wintering suitable areas.
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Figure 1. Overview of the study area
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Table 2. Habitat factor suitability evaluation grades
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Pre (mm) >20 0~3, 15~20 3~5,12~15 5~8 8~10 0.30
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Figure 2. Multi-year average spatial distribution of overwintering locust habitat areas
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Table 3. Validation point statistics
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Figure 3. Trends and significance of locust suitability changes
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Figure 4. Habitat factor detection results in suitable areas
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Figure 5. Detection results of two-factor interaction in the habitable zones
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