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Grasshopper ( Orthoptera: Acrididae) density on natural grasslands in upper reaches of
Heihe River, Northwest China in relation with topography. An analysis with generalized
additive models (GAM ). LI Li-li, ZHAO Cheng-zhang” ", YIN Cui-qin, WANG Da-wei,
ZHANG Jun-xia ( College of Geography and Environment Science, Northwest Normal University ,
Lanzhou 730070, China). Chinese Journal of Ecology, 2012, 31(12) . 3121-3126.
Abstract; The environmental heterogeneity caused by topographical diversity is an important
mechanism of the formation and maintenance of bio-geographic spatial distribution pattern at mi-
cro-scale, and also, the prerequisite for the difference in the distribution of species richness.
With the help of GIS and S-Plus, the GAM model was used to study the topographic indices af-
fecting the distribution of grasshopper on the natural grasslands in the upper reaches of Heihe
River on the northern slope of Qilian Mountains from July to August 2009, and the relationship
between the regional grasshopper number and terrain complexity was also studied, based on the
quantitative analysis of the topographic variation characteristics. The topographical factors affect-
ing the grasshopper density were in the order of aspect > elevation > slope > position > plane cur-
vature > profile curvature. The distribution of grasshopper was almost balanced at different gradi-
ents of position, plane curvature, and profile curvature, and presented a quadratic parabola dis-
tribution at different gradients of aspect and slope and an “S” distribution at different gradients of
evaluation. There was a higher grasshopper density in the whole region, but the grasshopper was
mainly distributed in the region with an altitude of 2550-2650 m, and concentrated in the north-
west and west aspect, which was consistent with the actual observation. The relationships be-
tween the grasshopper density and terrain factors and the distribution of the grasshopper indicated

that the redistribution of water and heat conditions due to topographic factors caused the diversifi-
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cation and fragmentation of the distribution pattern of the grasshopper.

Key words; grassland; grasshopper density; topographical factor; generalized additive model

(GAM).
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Table 1 Algorithms for DEM-based topographic indices
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Fig.1 Density of grasshopper distribution in different plots
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Fig.2 Results of GAM regression between topographic indices and grasshoppers’ density
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