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Relationship between landscape pattern and hydrochemical characteristics of Binggou
River Basin in eastern Qilian Mountains. ZHOU Jun-ju', XIANG Juan'®, WANG Lan-ying’,
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Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chi-
nese Academy of Sciences, Beijing 100049, China; *University of Chinese Academy of Sciences
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Abstract; Based on the data of land use and hydrochemistry of river water in the Binggou River
Basin in September 2016, buffers at three scales were established by the center of the water sam-
pling points. The landscape index was calculated by Fragstats 4.2. The relationship between land-
scape pattern and hydrochemistry at different scales was analyzed by redundant analysis method.
The results showed that different land use/cover types had different effects on chemical character-
istics of river water. Increased area of farmland and construction land promoted the major chemi-
cal elements to be converged into river water. Grassland retained water chemical elements,
whereas water area and desert had dilution effects. Forest land was positively related to water
chemical characteristics in the upper reaches. Patch density, landscape division index, and patch
cohesion index were good indicators for water chemistry at the scale of 200 m and 600 m in the
Binggou River Basin. The relationships of the area-weighted patch fractal dimension at 1000 m
buffer scale and the landscape shape index at 600 m scale with the water chemistry characteristics
accorded with the objective law. The Shannon’s diversity index at the 600 m buffer scale in the
middle and lower reaches of this basin could better indicate water chemistry characteristics. Our
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results revealed the ecological hydrological processes in the Qilian Mountains and thus provide

reference for the rational use of land and the optimization of landscape pattern.

Key words: landscape pattern; hydrochemistry; redundancy analysis; Binggou River Basin.
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Fig.1 Land-use classification and buffer zone
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Fig.3 Landscape index in different buffer zones
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Table 1 Statistics of main physical and chemical parameters of river water samples

REEE Ca Mg** Na* K* HCO" CL” S0,~ NO- TDS EC SAL  pH

(mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L") (mg-L7") (mg-L7")(pS-em™)(mg- L")

S1 11.59 3.55 5.60 0.26 12.80 1.53 9.88 2.08 117 177 80 7.82
S2 11.50 3.34 5.24 0.29 0.51 1.58 15.44 2.23 118 177.7 80 7.75
S3 10.17 2.47 3.62 0.21 6.79 0.89 9.72 1.97 99.6 150.5 70 7.78
S4 13.07 13.21 24.83 1.32 0.43 9.32 29.35 10.00 245 366 180 7.89
S5 9.83 10.40 24.58 0.93 4.06 7.14 23.39 8.22 213 318 150 8.04
S6 10.21 2.23 3.14 0.19 8.10 0.76 8.70 1.96 95.3 144 70 7.67
S7 10.42 2.10 3.03 0.16 9.23 0.64 8.28 1.80 91.6 138 60 7.81
S8 8.03 1.80 2.65 0.15 6.77 0.61 6.62 1.85 79.2 120 60 7.92
SEH{E 10.60 4.89 9.09 0.44 6.09 2.81 13.92 3.76 132.34 198.9 90 7.84
oI 13.07 13.21 24.83 1.32 12.80 9.32 29.35 10.00 245 366 180 8.04
f/IME 8.03 1.80 2.65 0.15 0.43 0.61 6.62 1.80 79.2 120 60 7.67
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Fig.4 The correlation between landscape indices and hydrochemical parameters
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