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Dynamic Assessment of Soil Erosion in Different Forest Types of Maoer
Mountain Experimental Forest Farm Based on RUSLE Model

LYU Yuanhang, WANG Zicheng, DONG Lingho
(College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract: To solve the problem of quantitatively evaluating the dynamic changes of soil erosion in different forest types in Maoer
Mountain Experimental Forest Farm, based on the secondary survey data of Maoer Mountain in 1983, 1993, 2004, and 2016 and
Landsat remote sensing image data, this paper used the RUSLE model to dynamically evaluate the soil erosion modulus of Maoer Moun-
tain Experimental Forest Farm, and quantified and analyzed the relationship between different forest types and soil erosion. Results
showed that: the average annual soil erosion of Maoer Mountain Experimental Forest Farm in four periods was 0. 26, 0. 24, 0. 10,
0.17 /(hm® - a) , respectively. The areas with soil erosion intensity between 0—1 t/(hm®> + a) in each period accounted for
98.79% , 98.68% , 99. 88% , 98. 88% of the total area, respectively. In 1983—2016, 70. 4% of the areas where soil erosion intensity
did not change, 25. 1% of the areas where high—level erosion intensity shifted to low—level erosion intensity, while only 4. 5% of the
areas where low—level erosion intensity shifted to high—level erosion intensity, indicating that the overall soil erosion status of Maoer
Mountain Experimental Forest Farm was improving. In 1983, the average soil erosion modulus of six forest types, namely, soft broad-
leaved natural forest, hard broadleaved natural forest, Larix olgensis artificial forest, Pinus sylvestris var. mongholica artificial forest,
Quercus mongolica natural forest, and mixed needle broad natural forest, was 0. 150, 0. 161, 0. 054 t/(hm* - a), 0.110, 0.121,
0.083 t/(hm* - a), respectively. By 2016, the average soil erosion modulus had decreased by 53.7%, 61.2%, 30.3%, 83.0%,
46.8%, 23.2%, respectively. Except for the slight increase in soil erosion in soft broadleaved natural forest, Larix olgensis artificial
forest, and mixed needle broad natural forest during 2004—2006 (0. 003-0.016 t/(hm* - a) ), the average soil erosion in other forest
types showed a downward trend year by year.
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Fig. 2 Vegetation cover and crop management factors of Maoer Mountain Experimental Forest

Farm in 1983, 1993, 2004, 2016
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Tab. 2 Average soil erosion of different forest types
L=t
Ay Forest type
Year
SBM HBM RLG RPS NMO CBM
1983 0. 150+0. 199Ah 0.161+0. 234Aa 0.054+0. 144 Ae 0. 110+0. 433Acd 0. 121+0. 168Ac 0.083+0. 223Ad
1993 0.117+0. 162Bb 0. 135+0. 150Ba 0. 060+0. 160Ad 0.057+0. 109Bd 0. 133+0. 180Ba 0.099+0. 168Ac
2004 0.057+0. 052Cc 0. 066+0. 051Ch 0. 035+0. 048Be 0.045+0. 057Bd 0.081+0.051Ca 0.048+0. 051Bd
2016 0. 069+0. 088Ca 0. 063+0. 056Da 0.038+0. 053Cc 0.019+0. 062Cd 0.064+0. 045Da 0. 064+0. 058Bb

T SR RS TR R R 225 3 (P<0. 05) | [RAT AR/ NE FRER IR 22 57 135 (P<0. 05)
Note : Different uppercase letters in the same column indicate significant differences at 0. 05 level, Different lowercase letters in the same row indicate

significant differences at 0. 05 level.
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Tab. 3 Spatiotemporal transfer matrix of average soil erosion with forest type changes

iﬂf jﬁﬁfi SBM HBM RLG RPS NMO CBM i :;:
SBM -0.022 -0. 029 -0. 039 0. 044 -0.025 -0.034 -0. 105
HBM -0.018 -0.043 -0. 006 -0. 027 -0.012 -0.003 -0.110

1983—1993 RLG 0. 005 -0.049 0.010 0.041 0.032 0.012 0.051
RPS -0.057 — 0.035 0.025 0.051 -0. 147 -0.093
NMO -0.016 -0.017 0. 006 0.027 -0. 006 0. 057 0. 051
CBM -0.025 — 0.033 0.019 0.047 0. 108 0.183
SBM -0. 054 -0. 066 -0.039 -0.019 -0. 052 -0.018 -0.247
HBM -0.067 -0.074 -0.015 -0. 031 -0.019 -0.107 -0.313

1993—2004 RLG -0.053 -0.007 -0.020 0.014 -0.019 -0. 005 -0.090
RPS -0.047 -0.017 -0.010 -0. 009 -0. 026 0.018 -0.092
NMO -0.044 -0. 066 -0. 039 -0.026 -0.053 -0.023 -0.252
CBM -0.068 -0. 066 -0.017 -0. 007 -0.071 -0.020 -0.248
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