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Tab.1 B Value of Different Types of Land Uses and Vegetation Coverage in the Gushanchuan Basin

/% 0~20 20~40 40~60 60~80 80~100
B 0.1 0.08 0. 06 0.02 0.004 0. 900 1. 000
/% 0~20 20~40 40~60 60~80 80~100
B 0. 45 0. 24 0.15 0.09 0.043 0. 230
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. 25° 1.
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Tab. 2 Value of the Tilling Measure Factor Under Different Slope Gradient in the Gushanchuan Basin

0° <5° 5°~10° 10°~15° 15°~20° 20°~25° >25°
1 0.100 0.221 0. 305 0.575 0.705 1
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Fig. 1 Rainfall Erosivity in Gushanchuan Basin
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Fig. 2 Terrain Factors of the Gushanchuan Basin
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Fig. 3 Soil Erosion Modulus in the Gushanchuan Basin

3

Tab.3 Dynamic Changes in the Soil Erosion Area of the Gushanchuan Basin

/km? /% /km? /% /km? /% /km? /% /km? /% /km? /%

1975 598. 33 47. 04 175.19 13.77 42.01 3. 30 17.67 1. 39 5.54 0.44 838. 75 65. 94
1986 503. 45 39. 58 291. 82 22.94 119.15 9.37 45. 56 3.58 16. 90 1.33 976. 88 76. 80
1997 489.13 38. 45 269.09 21.15 122. 81 9. 65 50.51 3.97 10. 46 0.82 941. 98 74.06
2006 598. 68 47.07 171. 20 13. 46 33.88 2.66 8.16 0. 64 1.88 0.15 813.79 63.98

, 3744.50 t/(km?® « a),
1975~2006 . 138.13 km?, 65.94%
1975~1986 76.80%,
. 1 396.86 t/(km” * a) 5.35%, 47.96% .46, 69%
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Spatial-Temporal Dynamic Features in Soil Erosion of the
Gushanchuan Basin in the Past Three Decades
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and Electric Power, Zhengzhou 450011, China
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Resources, Yangling 712100, China

Abstract;: The Gushanchuan basin was chosen as a study area which is prone to serious soil erosion in
the Loess Plateau to investigate the requirements of soil and water conservation benefit assessment and
soil loss control. We quantitatively studied the spatial-temporal dynamic features of the soil erosion of
the area over the past three decades by applying soil science, remote sensing (RS) and geographic in-
formation systems (GIS). We obtained three main results. Firstly, variations of the soil erosion in the
study area in the past three decades (1975 to 2006) were divided into two stages. The first stage was
between 1975 and 1986, when soil erosion intensified and eroded area increased by 138. 13 km?*, par-
ticularly in the southeast part of the basin. The second stage was between 1986 and 2006, when soil e-
rosion weakened. The eroded area decreased by 163. 09 km”, and soil erosion decreased in the entire
basin, particularly in the east. Secondly, soil erosion above the medium degree mainly occurred in the
elevation ranging from 1 070 m to 1 300 m, with the slope ranging from 18° to 35° correspondingly.
The precipitation in 1975 and 2006 was scanty, and the erosion above the medium degree have a rain-
fall erosivity ranging from 900 MJ « mm * hm * « h™' to 1 150 MJ *» mm « hm * « h™'. The erosion a-
bove the medium degree in 1986 and 1997 have a rainfall erosivity ranging from 1 300 MJ « mm « hm™*
+h 'and 1800 MJ » mm =+ hm %« h™!. The area with serious soil erosion corresponded to the area
distributed with high rainfall erosivity. Thirdly, the soil erosion in the basin predominantly occurred
in farmlands and woodlands. During the period between 1975 and 2006, the farmland area decreased,
and the woodland and pasture areas increased, and the soil erosion weakened as a whole. The develop-
ment of the land use of the basin was in a positive way, and soil erosion showed an obvious weakening
trend. These results would provide references for understanding soil erosion and macro decision —
making for controlling soil erosion in the first Loess Hill and Gully area sub-region.

Key words: Gushanchuan basin; soil erosion; temporal and spatial dynamic features; GIS

First author: YAQO Zhihong,PhD, specializes in water conservation and applications of GIS. E-mail: yaozhihong@ncwu. edu. cn
Corresponding author: YANG Qinke, PhD, professor. E-mail: qkyang@126. com

Foundation support: The National Natural Science Foundation of China, No. 41071188; the Special Funds for Scientific Research on Pub-
lic Causes of Ministry of Water Resources: Application Research and Coupling Technology of Multi-scale Spatial Soil Erosion Model, No.
201201081-02; the High-Level Talents Initial Science Foundation Sponsored by North China University of Water Resources and Electric
Power, No. 201244,



