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Researches on the relationship between the water erosion modulus and the earth

surface factors in Jilin Province

ZHANG Qi—Changl‘z . QI Qi—Gel . ZHOU Dao-Wei?* ,2 YUE Honnguangl (1. Forestry institute of Beihua University,
Jilin, 132013, China; 2. Institute of Grassland Science, Northeast Normal University, Key Laboratory for Vegetation Ecology, Ministry of
Education, Changchun 130024, China) . Acta Ecologica Sinica,2005,25(8) :1960~1965.

Abstract : Soil erosion and the subsequent land degradation has become one of the most serious environmental problems. To
study the relationship between the soil erosion amount and various factors and to set up soil erosion prediction model form the
basis of controlling soil erosion and improving environment. Based on the information provided by landsat TM remote sensing
technique . combining the remote sensing information with geographic data, synthetic analysis with principal factor analysis,
indoor interpretation with field checking, this study investigated the factors that affect water erosion disasters, find the
principal factors that affect water erosion modulus with linear model theory. The study provides theoretical basis for preventing
and controlling water erosion disasters in Jilin Province.

Information mainly came from the American landsat TM. Relative sources of information included professional maps of the
study area such as soil type map. topographic map, land type map. geologic map, geomorphological map. vegetation type
map, administrative map. watershed borderline map, hydrometeorological data and other reports concerned. The present
writers established the interpretation marks of erosion factors by identifying landscape, hue and graph information, analyzing
geographic data. Water erosion is the result of the synthetic effect of varied factors, so the paper chose linear model theory to
conduct profound analysis. With parent material, effective soil layer thickness. soil type, landform type. slope gradient,
length of slope, land-use type and vegetation coverage being independent variables, each of which served as qualitative factor,

the above independent variables were respectively divided into 4, 4, 6, 5, 4, 4, 7, 6 levels. With water erosion modulus being
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dependent variable, the present writers, through further calculation, obtained linear model formal equation solutions and the
hypothesis test results about the effect of each factor on water erosion amount.

The results showed that among the earth surface factors that affect water erosion modulus in Jilin Province, the
relationship between the three factors—parent material, land-use type, and vegetation coverage-and water erosion modulus,
came to the remarkable degree at the level of 0. 05. The increasing order of water erosion modulus in different parent materials
was: rock<Crock and clod<lclod<Cloess. Among different land-use types in Jilin Province, the water erosion modulus of bare
land was 6500t/(km? ¢ a),compared with which, the water erosion modulus of coniferous forest,broad leaved forest,mixture
forest,shrub, grassland and cultivated land. being 250, 1440, 2366, 3446,1188,2917t/(km? * a) respectively, decreased by
96.2%,77.8%,63.6%,47.0%,81.7% and 55.1%. With the increase of vegetation coverage,the water erosion modulus
decreased remarkably. The soil and water conservation benefit of cultivated land coverage was equal to that of 30% ~50%
vegetation coverage. The formal equation solutions of factors could predict water erosion modulus at different sites, multiple
correlation coefficient being 0. 975.

Key words: water erosion modulus ;remote sensing technique ;soil erosion;soil and water conservation;Jilin Province
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Table 2 Hypothesis test of every factor to water erosion modulus
FC ) X _
Error source Square sum of deviation Degree of freedom Mean square F-value F0- 057
[@D) 29952990. 00 3 9984330. 00 24.93 2.78
(2) 651694. 30 3 217231. 40 0. 54 2.78
(3) 3616314. 00 5 723262.70 1. 81 2. 39
[€Y) 339774. 80 4 84943. 69 0.21 2.55
(5) 742072. 50 3 247357. 50 0. 62 2.78
(6) 985135. 90 3 328378. 60 0. 82 2.78
) 24942380. 00 6 4157063. 00 10. 38 2.28
(%) (8 185619600. 00 5 37123920. 00 92.69 2. 39
(9 20827200. 00 52 400523. 10

(1)Soil forming rock; (2)Effective soil layer thickness; (3)Soil type ;(4) Landform type; (5)Slope gradient; (6)Length of slope; (7)Land-

use type; (8) Vegetation coverage (%) ; (9)Surplus error
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Fig. 2 Effect of land-use type on water erosion modulus . . .
Fig. 3 Effect of vegetation coverage on water erosion modulus
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Table 3 Formal equation solution of every factor to water erosion modulus
i 0 1 2 3 4 5 6 7 8 9 10
bi 30275.1 —35782.4  —25191.2 1408.5 0.0 330. 2 254. 6 59.0 0.0 1046.5 1615. 2
i 11 12 13 14 15 16 17 18 19 20 21
bi 74192.9  78928.7 1322.5 0.0 —105610.6 —26987.4  —26650.5  —215.4 0.0 —403.0 —305.6
i 22 23 24 25 26 27 28 29 30 31 32
bi 95.3 0.0 89.2 —203.6 —191.7 0.0 7101. 1 7082. 2 7220.7 12797.7
i 33 34 35 36 37 38 39 40
bi 7226.7 0.0 —6956. 1 —9488.8 —11872.7  —12928.0  —13195.9 0.0
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