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Changes of landscape pattern and response relationship between water and sediment
in the upper reaches of Hanjiang River Basin
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Abstract: In order to reveal the interaction between landscape pattern and ecological process in the
upper reaches of Hanjiang River, this paper analyzes the landscape pattern index based on the
simulation results by the SWAT model. The response law of runoff and sediment transport to the
change of watershed landscape pattern is discussed on the sub watershed scale by using the redun-
dancy analysis and stepwise regression method, integrating landscape composition and landscape
configuration. The results show that SWAT can accurately simulate the runoff and sediment dis-
tribution in the upper reaches of Hanjiang River. The distribution of inner diameter flow and sed-
iment in the basin is uneven, which is characterized by "high in the north and south and low in
the east and west. " Its total amount and distribution are affected by many factors and distribution
modes. The land use in the basin has remained unchanged for many years, but the landscape
characteristics show the trend of reducing the number of patches, increasing the degree of frag-

mentation, increasing the degree of landscape segmentation, decreasing the degree of aggrega-
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tion, and increasing the complexity of landscape. The redundancy analysis results show that, on

the whole, the runoff and sediment transport decrease with the increase of surface coverage. At

the same time, the improvement of landscape connectivity, agglomeration, fragmentation and

complexity will promote the runoff and sediment transport. Among them, landscape complexity

(LSI) is the most important landscape pattern index affecting water and sediment change. There-

fore, the destruction of natural landscape by human activities should be avoided and the landscape

configuration should be reasonably planned to effectively prevent water and soil loss.
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Schematic diagram for upstream location of Hanjiang River Basin
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B b MR b b 7K 4, i H A it
B 3 520. 88 56. 40 266. 98 11.67 112.71 1.88 3970.52
R HL 50. 45 5 908. 38 130. 04 0.63 0.70 1.09 6 091. 29
i 236. 06 132. 65 5 216. 24 6.37 6. 04 1.19 5 598.55
1980 4E TK 85 10. 88 1.65 41.68 94. 91 1.34 0.01 113.47
A 11. 40 12.52 5.40 0.21 134. 48 0.03 164. 04
) FH 0.01 0.12 0.00 0.01 0. 00 2.48 2.62
Mt 3829.68  6111.72  5623.34  113.80 255,27 6.68 15 940. 49
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Tab. 3 Variation characteristics of watershed landscape index
EA Al LSI CONTAG PD COHESION SHDI
1980 93.725 134.027 59. 891 0.776 99. 830 1.165
1990 93.719 134. 151 59. 899 0.777 99. 831 1.165
2000 93.718 134.167 59. 847 0.777 99. 831 1. 166
2010 93.653 135.526 59. 487 0.743 99.772 1.177
2017 93.520 138. 351 59. 186 0.746 99. 758 1. 183
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Fig. 8 Redundancy analysis of watershed runoff and
sediment change and landscape pattern index (RDA)
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Tab. 4 Stepwise regression analysis of landscape pattern and water sediment changes

EYER: %] TE 3 A TSk FAEX i 2 MK P R
LSI 0. 949 0. 000 0.135
— CONTAG —0.333 0. 000 0.461
i FARM 0.194 0.013 0. 504
CON 0. 949 0. 044 0.531
LSI 1.128 0. 000 0.734
TR Al 0. 845 0. 000 0.735
GRASS —0.410 0. 004 0.769
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