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Multi-scale spatial distributions of Oedaleus decorus asiaticus
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(1 College of Resources and Environment University of Chinese Academy of Sciences Beijing 101408  China;
2 Huairou Eco-Environmental Observatory Chinese Academy of Sciences Beijing 101408  China)

Abstract  This study discusses the spatial distributions of Oedaleus decorus asiaticus ( O. d.
asiaticus) and the habitat factors which are responsible for the spatial distributions of 0. d. asiaticus
at different scales. Using the field survey data of 0. d. asiaticus density and habitat conditions in
Aobaoyingaole village Xianghuangqi County of Xilingol League Inner Mongolia China we
obtained the spatial distribution of grasshopper habitat suitability value ( S) within the study area.
Then we carried out the spatial autocorrelation analysis of Moran’s I scale variance analysis coupled
with Moran’s [ scalogram wavelet analysis or lacunarity analysis to detect the spatial patterns of S
value and other related habitat variables. The results showed that O. d. asiaticus exhibited patchy
distributions within the three scale domains: <0.3 km <0.7 ~1.0km and <1.9 km which
might result from the combined effects of many habitat factors at different scales. Vegetation type and

vegelation coverage were responsible for the distributions of grasshopper individuals within all the
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three scale domains; slope aspect and topographic wetness index were responsible for the
distributions within the moderate and small scale domains; elevation was responsible for the
distributions within the large and moderate scale domains; and soil sand content soil pH value soil
organic matter content and leaf nitrogen content were responsible for the distribution within the
moderate scale domain.

Keywords grasshopper density; habitat suitability; characteristic scale; scale domain; spatial

pattern analysis
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1

Table 1 Membership of grasshopper density rank for each category of habitat factors

/%
1300 ~1335 46 0.33 0.52 0.15 0.00
/m 1335 ~1365 40 0.25 0.54 0.17 0.03
1365 ~1450 14 0.26 0.62 0.12 0. 00
(0°~22.5° 292.5°~360°) 30 0.27 0.54 0.19 0.00
(22.5° ~112.5°) 27 0.18 0.61 0.15 0. 06
(202.5° ~292.5°) 30 0.36 0.45 0.18 0. 00
(112.5° ~202.5°) 12 0.29 0. 67 0.04 0.00
1 0.00 1. 00 0. 00 0.00
0~1.8 26 0.25 0. 60 0.15 0.00
1.8~3.2 33 0.39 0.47 0.14 0. 00
/(°) 3.2~5.0 23 0.28 0.53 0.19 0.00
5.0~7.2 13 0.18 0. 47 0.24 0.12
7.2~15.0 5 0.17 0.83 0. 00 0.00
77 0.26 0.59 0.14 0.02
+ 16 0.19 0.56 0.26 0.00
7 0.63 0.26 0.11 0.00
0.05 ~0.25 16 0.27 0.41 0.32 0. 00
0.25 ~0.40 14 0.24 0.56 0.12 0.08
1% 0.40 ~0.55 37 0.36 0. 61 0. 04 0.00
0.55~0.65 16 0.15 0. 65 0.20 0.00
0.65 ~1.00 17 0.35 0.50 0.15 0. 00
5.0~25.0 11 0.63 0.21 0.16 0.00
25.0~30.0 16 0.19 0.65 0.15 0.00
1% 30.0~35.0 28 0.24 0.58 0.18 0.00
35.0~50.0 33 0.22 0.59 0.17 0.02
50.0 ~84.3 12 0.37 0.53 0.05 0.05
86.8 ~87.8 19 0.24 0.62 0.14 0.00
1% 87.8 ~88.3 30 0.28 0.40 0.33 0. 00
88.3~90.0 51 0.31 0.59 0.09 0.02
0.7~1.3 8 0.09 0.73 0.18 0.00
1.3~1.6 24 0.34 0.45 0.18 0. 04
1% 1.6~2.0 41 0.26 0. 60 0.14 0. 00
2.0~2.3 26 0.33 0.56 0.11 0.00
2.3~2.6 1 0.00 0.50 0.50 0.00
6.4~7.2 4 0.15 0.69 0.15 0.00
pH 7.2~7.7 65 0.26 0.57 0.15 0.02
7.7~8.5 31 0. 37 0.48 0.15 0.00
0~3.3 49 0.27 0.56 0.15 0.01
3.3~6.0 41 0.34 0.51 0.13 0.01
6.0~18.0 10 0.17 0.61 0.22 0. 00
10
0 Zhang  Zhang ” Moran’ s [
( o
Moran’ s [ (



335

30 m x
30 mo S 4
(2 . 1 x1
(30 m x30 m) 64 x 64
(1920 m x1920 m) .
( SS)
N ( SS)

2 ( Zhang )
Table 2 Four zoning and scaling systems ( ZSS)

Zhang

(zs8) 1 2 3 4 5 6 7

VAN Ixl 1x2 2x2 2x4 4x4 4x8 8x8
7882 Ixl 2x1 2x2 4x2 4x4 8x4 8x8
7883 Ixl 1x2 2x2 2x4 2x8 4x8 4xl6
75%4 Ixl 2x1 2x2 4x2 8x2 8x4 16x4

(7ss) 8 9 10 11 12 13

7581 8x16 16x16 16x32 32x32 32x64 64x64
7582 16x8 16x16 32x16 32x32 64x32 64 x64
7583 8x16 8x32 16x32 16x64 32x64 64x64
7554 16 x8 32x8 32x16 64x16 64x32 64 x64
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Fig.4 Muti-scale spatial pattern analysis for habitat suitability value of grasshoppers
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Fig.5 Muti-scale spatial pattern analysis for vegetation coverage
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Table 3 Characteristic scale of habitat variables

/km
0 0.21;1.98
+ 0 0.21;1.20
0 0.21;1.20
Moran” s 1 1.92
1% 1.92x0.96( 1.36 x1.36)
0.48;1.83
Moran” s [ 1.32
1%
Moran’ s [ 1.14~1.17
1(°) 0.96 x1.92(  1.36 x1.36)
0.54;1.08 ~1.47
0 1.20
0 0.42;1.59
0 0.42;1.20
11,20
Moran’ s [ 0.63 ~0.90
0.96 x1.92(  1.36 x1.36)
0.45;0.90
Moran”s 1 1.44
pH 0.96x1.92(  1.36 x1.36)
Moran” s 1 0.84
1% 0.96x1.92(  1.36 x1.36)
Moran” s [ 1.29~1.32
1% 0.96x1.92(  1.36 x1.36)
Moran’ s [ 2.19~2.22
/m 0.96x1.92(  1.36 x1.36)
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