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Land use change and soil erosion evaluation in Huangfuchuan Watershed
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Abstract: Suppoited by “3S” technology, this paper brought forth the land use change m Huangfudan Watershed from 1987 to
2000, then studied the distribution rules of soil eosion under different land use paterns quantificationally by Universal Soil
Erosion Equation (USLE) during that period, and emphasized the impad of changes of land use pattern on soil erosion in the
watershed.

The results showed: (1) In the recent ten years, the general tendency of land use change in the study area was that the
proportion of urban land, woodland, aopland and shrub increased gradually wih the speed descending, and that the proportion of
water, grassland, sandy land and bare rock shrunk with the highest extent of water. During this course, the watershed pattern of
land use was under the tremendous pressure from the standing conflict, which burst out betw een the rapid wbanization, economic
development and the conservation and rebuilding of ecological environment. This status would survive for a long time in the future,
and moreover, the distinct decline of water area would be the bottleneck of above contradiction; (2) With the change of land use
pattern, the annual modulus of soil erosion decreased rapidly from 16160. 72 km? in 1987 to 13943. 32t/km? in 2000. According
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to the annual modulus of soil erosion in the same year, different land use types in Huangfuchuan Watershed arrayed with the order:
bare rock > sandy land > aopland > grassland > woodland > shrub, indicating that woodland and shrub were the preferred
measures for vegetation restoration and the reducion of soil erosion. Futhemore, the alteration of sandy land and bare rock would
be the key problem of comprehensive harnessment of soil erosion, which could not be overlooked; (3) The effect of soil and water
onservation was significant in the recent ten years, however, due to the high proportion of sandy land and bare rock and the
proliferating cropland in the wateshed, the annual modulus of soil erosion were still higher than permissible soil erosion amount
between 3700t/ km” and 6900t/ km®. The ecological environment of watashed would be in the status of insecurity, thus, the
watershed patern of land use must be optimized to meet the requirement of ecwlogical security.

Generally, this paper emphasized the impads of different land use types and patterns on soil erosion of watershed,
illluminated the adjustment or optimization of land use patten, and improved the technical system of soil erosion assessment for the
simulation and forecasting of land use change, which has wide application in the future.

Key words: Huangfuchuan Watershed; land use change; soil erosion evaluation
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Fig.1 Flow chart of soil erosion computation in Huangfuchuan Watershed
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2 1987~ 2000
Table 2 ILand use changes during 1987~ 2000 in Huangfuchuan Watershed
1987 2000
on? o A1987~ 2000 A1987~ 2000
Land use type (kn?) (%) (km?) (%) (km?2) (%)
Area Proportion Area Proportion
Woodland 114. 67 3.54 220. 17 6. 80 105 50 R2. 0
Shrub 838.45 25.88 1100. 2 423 270 57 32.27
Grassland 1153.46 35.60 871. 26 27. B -276 20 - 23.9
Cropland 192.95 5.96 359. 28 11. 09 166 33 86. 20
Sand 193.97 5.99 135. 2 4. 17 - 589 - 30. 39
Soft rock 483.97 14.94 443. 46 13. - 40 51 -8 37
Utbanland 0.93 0.03 2.8 0. 9 1 89 203. 23
Water 261. 60 8.07 R. 97 2. 87 - 168 63 - o4 46
3 1987~ 2000
Table3 Matrix of land use changes during 1987~ 2000 in Huangfuchuan Watershed( km2)
2000
1987
Woodland Shrub Grassland Crophnd Sand Soft rock Urbanland Water
Woodland 50 1541 30. 1773 15. 0048 7.5930 1 1582 9 5742 0. 0018 1. 0050
Shrub 62 7938 417. 1865 106. 1237 151. 2924 41 1793 49 5538 1. 0339 9.2858
Grassland 44 0880 367. 1758 511.5268 56. 0697 48 6398 100 9220 0. 1298 24. 9062
Cropland 14 1846 81. 5158 16. 6561 61. 5418 34711 12 4702 0. 1010 3.0078
Sand 5 2315 41. 459 100. 4145 6.7295 36 1524 3 7740 0. 2740 0. 3497
Soft rock 32 9634 H. 3367 7. 1849 47. 9602 1 5332 219 2302 0. 1271 8.6233
Urbanland 0 0000 0. 0072 0.0126 0. 0009 Q0 0000 Q0 0081 0. 9050 0. 0000
Water 10 7568 71. 5778 48.3351 28. 0817 2 881 47. 241 0. 2470 45.7RN4
2 2 2
2 2
2
105. S0km", s . 20 80
2 2 ;
2
, 100. 42km s ,
3.2
3.2.1 3 4 1987 2000
2000 USLE , Table 4 Proportions of soil er csion classes in 1987 and 2000 i n Huangfu-
chuan Watershed
USLE ? 1987 2000
(1987 ) Frosion class L (%) (e (%)
rec ition r r 1tion
i 1987 2000 ea roport io ea oport o
2 2 . . 1066. 28 32.91 1546 13 47.72
16160. 72¢/km’  13943. 32t/ km . Wek esin
«( SL190- 96) Slight erosion 558.90 17.25 704 70 21.75
[ 16
» , Maderate emsin $20.02 1605 34895  10.77
(4, . 0100 9.29 9817 3.03
Intensive erosion
« 4
Very intens . 246. 56 7.61 71 60 2.21
ery mtensive erosion
4 6 , 1987 2000 Y
1066. 28km2 Severe erosion 547.24 16. 89 469 80 14.50
2 2 2
558. 90km 1546. 13km 704. 70km’, 14. 81%:;

, 5% ; s
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Fig. 2 Land use patterns of Huangfuchuan Watershed in 1987 and 2000
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Fig. 3 Factors of soil erosion in 2000 in Huangfuchuan Watershed
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Fig. 4 Soil erosion classes in 1987 and 2000 in Huangfuchuan Watershed
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, 1987 2201/ km’ , 2000
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3.2.2 (9,
2000 1987 3891 km', ,
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5 1987 2000
Table 5 Modulus of soil erosion of different land use types in 1987 and 2000 in Huangfuchuan Watershed(i/ km?)
Year Woodland Shrub Grassland Cropland Sand Soft rock
1987 2441. 40 217 43 3092. 54 3125 36 29178. 60 81677 53
2000 1996. 41 1576 4 26%. 58 2874 86 33070. 08 78179 74
6 1987 2000 ,
4 ;
; ,
, 3a , ,
, , 2000 1987 272. 73km’,
5 » 5
, 2000 ,
) 4 4 )
; ;
1987 92. 60km’  414. 68km’ 2000 69. 2km’  382. 38km’
;
6 1987 2000
Table 6 Areal distribution of soil erosion classes of different land use types in 1987 and 2000 in Huangfuchuan Watershed ( km?)
Woodland Shrub Grassland Croplnd Sand Soft rock
Erosion classes 1987 2000 1987 2000 1987 2000 1987 2000 1987 2000 1987 2000
Weak erosion 34. 40 133.83 3803 65307 275.499 378.78 2N0. 05 268.30 14 61 9.01 872 7 38
Slight erosion 35.61 60.50 2119 31039 251.90 252.83 33.71 61.80 1756 11.78 812 7 56
Moderate erosion 31.24 19. 05 148 30 11316 278.47 172.23 2.18 20.67 2150 13.90 11 48 10 11
Intensive erosion 9.97 3.31 61 58 1895 18. &0 51.01 17.43 4.29 18 01 11.44 10 28 925
Very intensive erosion 2.74 2.08 30 78 65 137.46 15.63 15.25 1.42 2970 19.28 30 70 26 78
Severe erosion 0.70 1.40 55 6 8 26. 4 6.78 7.33 279 9260 69.62 414 68 382 38
3.23 “38” , _
( 523.77 km') “39” ( )
1987 (7 \ 2.81x 106t,
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Table 7 Daily average suspended sediment transport rate during the flood season in 1987 in Changtan Hydrological Station of Changchuan Watershed
(kg's)
Month Month Mont h
Day 6 7 8 9 Day 6 7 8 9 Day 6 7 8 9
1 0 1950 0 0 12 0 L 56 628 0 2 2.37 0.018 0
0 %.0 188 0 13 0 Q014 6360 0 23 2.12 0 379 0
3 0 2.1 366 525 14 25.0 120 40 2 0 % 0.16 0 866 0
4 139 4.5 050 101 15 7580 166 169 0 25 0.27 0 4.86 0
5 1170 2.40 013 Q 46 16 4610 193 233 0 26 0.30 0 19.0 0
6 2.05 0.072 026 Q39 17 470 0 L 11 0 27 0.0£2 0 2.91 0
7 0.40 0.014 014 Q082 18 8.8 0 2 61 0 28 0.013 0 0.12 0
8 0.11 0 0 021 Qo017 19 1.61 511 1. 81 0 29 0 0 0.04 0
9 0.12 26. 1 0 0 20 0.15 102 04 0 30 0 0 0. 003 0
10 0 270 0 0 21 0.10 098 0 0 31 0 0 0 0
11 0 24 0 0
4
(1) ;
o
3 35” , ,
(1987 70. 96%) ,
2
(2) 197 2000
2 o 2
2
2
(3) 6 ,
> > > > > ,
2 2
(4) 1987 2000
2 2
, 16160. 72t/km 13943. 32t/ km",
2 2 2
2
5
(1) ; ,
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