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Table I Landscape indices of landscape types in the study area

CA (km?) PLANP (%) NP MPS (km?) LSI COHESION
1987 6 413.81 15.81 1518 423 49.63 98.26
2000 6 880.94 16.96 1560 4.41 48.83 98.21
2010 6191.31 15.26 1608 3.85 40.05 98.17
1987 2 676.40 6.60 1710 1.57 43.69 94.78
2000 2 606.30 6.42 1694 1.54 43.29 9431
2010 2188.72 5.39 1794 1.22 47.79 98.68
1987 11 370.28 28.02 2990 3.80 73.31 98.67
2000 11 037.74 27.20 3083 3.58 73.45 98.71
2010 10211.45 25.16 3181 3.21 73.45 98.71
1987 147.79 0.36 72 2.05 17.96 47.77
2000 155.43 0.38 74 2.10 18.16 48.23
2010 414.89 1.02 306 1.36 27.67 99.64
1987 363.82 0.90 3792 0.10 31.43 36.09
2000 392.47 0.97 3847 0.10 37.54 99.69
2010 542.85 1.34 6128 0.09 34.58 96.22
1987 19 606.87 48.32 1825 10.74 37.50 99.70
2000 19 505.29 48.07 1844 10.58 32.19 38.03

2010 21 028.96 51.82 2056 10.23 23.73 79.49
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Fig. 3 Spatial distribution of landscape pattern indices in Shiyang River basin
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Table 2 Correlation coefficients of landscape pattern index axes, environmental axes and environmental factors by RDA in transect Trl of
Shiyang River basin
SAl SA2 SA3 SA4 EA1 EA2 EA3 EA4 E P T POP GDP
SAl 1
SA2 -0.278 1
SA3 0.078 -0.410 1
SA4 0.030 0.592  -0.913 1
EAl 0.564 0 0 0 1
EA2 0 0.397 0 0 0 1
EA3 0 0 0.131 0 0 0 1
EA4 0 0 0 0.061 0 0 0 1
0.253 0.022 0.080 -0.010  0.694 0.054 0.609 -0.161 1
0.274 0.159 0.053  -0.008 0.751 0.399 0.401  -0.129 0.916 1
-0.256  0.026 -0.083  0.009 -0.704 0.067 -0.629  0.141 -0.991 —0.864 1
POP -0.076  0.289 0.058 0.012 -0.208  0.726 0.442 0.193  -0.019  0.146 0.073 1
GDP —-0.044  0.300 0.051 0.028 —-0.120  0.755 0.387 0.462 0.040 0.233 0.024 0.936 1
SA1-SA4 4 EA1-EA4 s E P T GDP
POP

£33 AEFARE T2 #H LEWEEELN. RDA HFMS5MER FEMNBEXRL
Table 3  Correlation coefficients of landscape pattern index axes, environmental axes and environmental factors by RDA in transect Tr2 of
Shiyang River basin

SAIl SA2 SA3 SA4 EAl EA2 EA3 EA4 E P T POP  GDP
SAl 1
SA2 0.278 1
SA3 0.154  0.586 1
SA4 0.146  -0.502 -0.458 1
EAl 0.626 0 0 0 1
EA2 0 0.322 0 0 0 1
EA3 0 0 0.427 0 0 0 1
EA4 0 0 0 0.347 0 0 0 1
E 0.192 -0.259  0.136 —0.125 0307 -0.803 0319 -0.359 1
P -0.043 -0.216 0265 -0.036 -0.069 -0.670  0.621 —0.104  0.820 1
T -0.330 0227 -0.066  0.146 -0.527  0.704 -0.156  0.422 -0.955 —-0.637 1
POP 0.207  0.065  0.192 0219 0330 0200 0449  0.630 -0231 -0.138  0.242 1
GDP 0202  0.188 0245 -0.035 0323 058 0575 -0.101 -0.231 -0.224 0.181  0.651 1
PD ED LSI  SHDI CONTAG LPI>ED>
CONTAG LPI CONTAG>LSI>SHDI>PD
CONTAG>LPI>PD>SHDI>LSI>ED GDP
Trl PD>SHDI>LSI>ED>CONTAG>
ED>LSI>SHDI>PD>LPI> LPI GDP POP
CONTAG CONTAG>LPI>
PD>SHDI>LSI>ED GDP PD ED LSI
CONTAG>ED>LPI>PD>LSI>SHDI Tr2 SHDI

ED>LSI>SHDI>PD>LPI>
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Spatial Gradient Pattern of Landscapes and Their Relations with
Environmental Factors in the Inland River Basin of Arid Regions:
A Case of Shiyang River Basin

GONG Ji-ping, SHI Pei-ji’, YANG Xue-mei, WU Wen-jie
(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: Based on GIS technology and moving window method, the characteristics of landscape pattern and its
spatio-temporal variations of Shiyang River basin in 1987, 2000 and 2010 were analyzed. According to characteristics of natural
geographic gradient of basin in 2000, two transects were set up with a sampling interval of 1 km, one was along river’s flow
direction (Trl) and the other was perpendicular to river’s flow direction (Tr2). The elevation, precipitation, temperature,
population and GDP were taken as the environmental factors and the landscape pattern indices as the target species, the pattern of
landscape gradients with environmental factors was studied by redundancy analysis of constrained ordination methods (RDA).
The results showed that: 1) Unused land, accounting for a half of the total landscape, composed a major part and were the
landscape matrix in Shiyang River Basin during the study period; 2) Compared to 1987, the distribution of the landscape pattern
index values showed significant differences from south to north gradients in 2010, blocks dominated the landscape structures in
the basin with structures in the forms of ring or banded (corridor) dispersed on it; 3) The landscape pattern indices in vertical and
horizontal gradient were significant different, landscape pattern indices of Trl in 2010 was significantly lower than in 1987, while
landscape pattern indices of Tr2 did not change significantly with the time; 4) The gradient changes of landscape pattern indices
and environmental factors were closely correlated, gradient pattern of landscapes in Trl transect was closely correlated with
elevation, precipitation and temperature, while gradient pattern of landscapes in Tr2 transect was closely correlated with
temperature, population and GDP.

Key words: Landscape, Gradient pattern, Environmental factors, Moving window, Shiyang River basin



