+ 1 (Soils), 2016, 48(3): 588-596

DOI: 10.13758/j.cnki.tr.2016.03.026

1980—2010 F AR HE TIERMHBT & Fm®

1,2 2 2%
a 232001 2 ( ) 210008)
(RUSLE) GIS 1980 2000 2010
30 GIS
1)1980—2010
1980 461.09 t/(km’-a) 2010 245.26 t/(km*-a)
6199.92 t/a 3297.84 t/a 8 188.65 km® 1576.93 km®
2) 3
3)1980—2010
11 762.83 km® 811.21 km® 200 ~500m  15° ~25°
4)
30
RUSLE
S157.1
Prasuhn!®
10
(1]
[5] [6]
(7]
[8-9]
[10-11] [12]
RS
McHugh!? GIS RS
1999—2002
Nigel ~ Rughooputh™
(41501226) (Y412201431)
(XDA05050503) (2008FY 110600) (KJ2015A034)
(ZY020)
* (glzhang@issas.ac.cn)

(1983—) E-mail zhaomingsonggis@]163.com



3 1980—2010

589

(universal soil loss equation USLE)
(revised universal soil loss
equation RUSLE)

Park [
RUSLE 1985—2005
Meshesha 4 USLE
1973—2006 Central Rift Valley
Alkharabsheh [ RUSLE
1992—2009
[16] [17]
[18] [19] [20]
20.67% 13.45%"1
(8] RS 1958—1992
ol 1958
1982 1992 2004
50
(22] €<357” ULSE
2000—2010
[23] [24]
RULSE
1980 2000
2010
RUSLE GIS 1980
2000 2010
30
1
1.1
114°54" ~
119°37'E  29°41' ~ 34°38'N 13.96 km?
14 ~
16°C 800 ~ 1 800 mm
6~1864m
5

1.2
1980 2000
2010 78
1:50

SRTM DEM 90 m
(http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp)
1980 2000 2010

Landsat TM 2010
206 2010
—2011
1.3 RUSLE
RUSLE 3
A=R-K-LS-C-P (1)
A t/(km*-a) R

MJ mm/(hm*h-a) K
t-hm®h/(MJ-hm*>mm) LS

C
P
131 R
[25]
R
3 R ArcGIS
R 1980 2000 2010
R 44542 + 137.68 379.61 + 52.84
362.30 + 118.48 MJ-mm/(hm?h-a)
1.3.2 K Williams EPIC
[26-27]
1980 K
2010 K ArcGIS
K

ArcGIS 1980 2010 K
2000 K 1980 2010
K 0.1154 = 0.0298 t-hm”h/(MJ-hm*- mm)
0.0761 + 0.0427 t-hm*-h/(MJ-hm* mm)



590 48

133 LS LS
DEM L Wischmeier 1 1980 2000 2010
Smith!** S 3
(< 14°) McCool 1% (=14°)
Liu B% [28-30]
134 C P
[23]
c P
[23,31]
C 0.31 0.2
0.18 0.06 0.017 0.006
0 P
1 0.35 0.15 0 |
1980 2000 2010
100 m RUSLE ArcGIS 84.01% 87.20%
1980 2000 2010 90.10%
3
(SL190—2007)  3097.81 2332.25km> 1 520.88 km’
3 229% 1.73%  1.13% 30
ArcGIS 8 188.65 km® 7.25%
1 576.93 km? 50%
30 1980—2010
1.4 1980
B2 784.63 75593 67770 ta 86.77%
(9] 56.35%  41.13%
T T 1980
E; E; Ty j=1 2 ... ) 25.68% 21.64%
T 2000 2010
[32] 40%
2
1980 14.58%  21.64%
2.1 3.63%  17.76% 30
2.1.1 1980
6199.92 t/a 461.09 t/(km*-a) 2.1.2 2 5
2000 477354  tla 1980—2010
355.01 t/(km*a) 2010 3 297.84
t/a 24526 t/(km*-a) 1980 3
2000 2010

23.01%  46.81% 1980
100 t/(km*a)(  2)



3 1980—2010 591

19804 20004 20104 N

BB ETER B AP o3 BAEEETR
2R
s R
[
B
| Era
| pERE

A

. 7
A R b
B1 ZPETREMBEZRTEHIH
Fig. 1 Spatial distribution of soil erosion intensity in Anhui Province
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Table 1 Statistics of soil erosion in Anhui Province
(km?) (x10* t/a)
(t/(km?-a) 1980 2000 2010 1980 2000 2010

(< 500) 112 963.24 117 251.74 121 151.89 852.04 928.85 647.01
(500 ~ 2 500) 16 487.01 12 893.82 10 461.04 1647.86 1202.61 970.16
(2500 ~ 5 000) 1931.59 1983.84 1327.84 653.94 696.65 456.91
(5000 ~ 8 000) 1313.55 1318.54 858.87 800.27 803.89 518.53
(8 000 ~ 15 000) 1305.18 863.65 592.14 1341.56 868.75 585.63
(> 15 000) 461.08 150.06 69.87 904.24 272.71 119.61
134 461.65 134 461.65 134 461.65 6199.92 4773.54 3297.84

2 1980—2010 EXHIBXE T IBFMELFKIT

Table 2 Statistics of soil erosion in various geographic areas from 1980 to 2010

(t/(km*-a)) (x10* t/a)

(kmz) 1980 2000 2010 1980 2000 2010
47 460.71 69.20 84.91 25.35 328.42 403.00 120.31
15 057.29 188.20 143.65 116.13 555.19 423.77 342.59
29 500.88 125.75 114.47 60.25 189.34 172.36 90.72
13 266.64 1406.16 1028.24 535.05 1 865.51 1364.13 709.83
29 176.13 1117.85 826.11 697.28 3261.46 2410.27 2 034.39

10 ~ 30 871.11 t/(km*a)  420.57 t/(km*a)
115568 t 1227.07 t
70%
43.85 t/(km*a)  65.50 t/(km’-a)
1980 208.11 t 9862 t
2.2
2.2.1  1980—2000
1980—2010 2 3

1980—2000 1980—2000
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Fig. 2 Spatial distribution of changes in soil erosion intensity in Anhui Province
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Table 3 Transition matrixes of various soil erosion grade area from 1980 to 2000 in Anhui Province
1980 2000
112 770.30 165.53 26.31 1.06 0.04 0.00
4.457.02 11 831.10 74.81 60.05 57.25 6.78
12.43 888.07 988.44 33.23 2.02 7.40
5.64 2.44 891.96 401.79 11.32 0.40
6.35 3.07 2.23 820.96 472.21 0.36
0.00 3.61 0.09 1.45 320.81 135.12
63.82%
7 416.13 km® 1 km?
( ) 69.58%
7 378.82 km® 2.2.2 2000—2010 4
37.31 km? 446.56 km’ 2000—2010
20 2000—2010
( )
285.25 km®
161.31 km? ( 2 )
7 564.49 km?
1% 6 262.07 km’
1 302.42 km? 2512.87 km?
28.24%
2424.36 km®
88.51 km?
48.83%
45.98% 20 (22]
69.41% 2000

12 km?
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R4 REE 20002010 FHIEFRIME GBI (km?)

Table 4 Transition matrixes of various soil erosion grade area from 2000 to 2010 in Anhui Province

2000 2010

115 426.72 1771.69 32.68 13.69 5.86 1.10
5004.00 7 668.98 203.78 9.55 6.48 1.03
529.67 630.24 580.64 227.84 15.40 0.05
162.20 266.73 346.25 353.40 187.29 2.67
25.78 117.11 135.95 227.76 323.29 33.76
3.52 6.29 28.54 26.63 53.82 31.26

811.21 km?
14.65%
23.48% 81.04%  42.44%
2000—2010
1.56%
1 771.69 km?
40.52% 2.3
5 2000—2010
70.73% 6
31.77%  26.70% 30
73.20% 30
62.57%
79.17%
30

11 762.83 km?

K5 LHE 2000—2010 F HIFEFEMEREEBMRIEE(%)

Table 5 Transition probability matrixes of various soil erosion grades from 2000 to 2010 in Anhui Province

2000 2010
98.44 1.51 0.03 0.01 0.00 0.00
38.81 59.48 1.58 0.07 0.05 0.01
26.70 31.77 29.27 11.48 0.78 0.00
12.30 20.23 26.26 26.80 14.20 0.20
2.99 13.56 15.74 26.37 37.43 3.91
2.35 4.19 19.02 17.75 35.87 20.83

R 6 RHEEATRLIEEMZRLEANATN (km?)

Table 6 Prediction of soil erosion areas at different levels in Anhui Province

2000 2010 2020 2030 2040
117 251.74 121 151.89 125 595.79 126 795.05 127 593.71
12 893.82 10 461.04 7 526.81 6 700.11 6 138.95
1 983.84 1327.84 661.54 496.19 389.94
1318.54 858.87 390.47 274.24 200.37
863.65 592.14 260.11 177.68 125.61

150.06 69.87 26.93 18.37 13.06
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2020 2~3 7 8
125 595.79 km’ 93.41% 2040 30
94.89% 2020 1980—2000 2000—2010
5.60% 2010 293423 km®
2040 4.57% 200 ~
2020 1% 500 m
2040 0.5% 15° ~ 25°
2010 2020
3
15° 25°
100% > 25° 5° ~
25°
B3 g0 _9go
5°~37°
#7 TRERETIERMETHER
Table 7 Area changes of soil erosion intensity at different elevation zones
1980—2000  (km?) 2000—2010  (km?)
(m)
1~100 121.39 684.79 242.70 953.41
100 ~ 200 98.10 1244.90 471.27 1200.23
200 ~ 500 131.86 3539.85 1316.11 2952.16
500 ~ 800 51.34 1307.73 339.82 1692.07
800 ~ 1200 40.53 543.05 117.75 653.67
1200 ~ 1 900 3.34 95.81 25.22 112.95
#8 AREETIERMTHER
Table 8 Area changes of soil erosion intensity at different slope levels
1980—2000  (km?) 2000—2010  (km?)
©)
0~5 91.73 363.49 93.70 447.96
5~8 37.35 505.15 154.55 595.50
8~15 117.49 1355.26 351.02 1502.16
15~25 143.33 4 420.87 1645.16 3313.29
25~35 48.54 585.46 218.16 1504.73
35~90 8.12 185.90 50.28 200.85
30 [23]
1980 ( <15°)
80 1998 2 3
112 hm’ 23
8.17  hm’ 28  hm’ “ i (21
1449  hm? 0.77  hm’
57.03  hm’ 3.57  hm™?!
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Dynamic Evolution and Prediction of Soil Erosion in Anhui
Province from 1980 to 2010

ZHAO Mingsong'?, LI Decheng®, ZHANG Ganlin®"

(1 School of Surveying and Mapping, Anhui University of Science and Technology, Huainan, Anhui 232001, China; 2 State Key
Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: Based on revised universal soil loss equation (RUSLE) and GIS technique, this research analyzed the spatial
distribution of soil erosion in 1980, 2000, and 2010, and its dynamic evolution in Anhui Province, and predicted soil erosion
change over the next 30 years based on Markov model. Furthermore, this paper explored relationships of spatial change of soil
erosion intensity with elevation and slope based on spatial analysis of GIS. The results showed: 1) soil erosion of Anhui Province
obviously improved from 1980 to 2010, and mean soil erosive modulus decreased from 461.09 t/(km*a) to 245.26 t/(km? a), the
amount of soil erosion decreased from 6 199.92 x 10" t/a to 3 297.84 x 10* t/a. Slight soil erosion areas increased by 8 188.65 km?,
and intensive soil erosion areas reduced by 1 576.93 km?. 2) Spatially, soil erosion strengthened from north to south in three
periods. Slight soil erosion mainly distributed in Huaibei Plain and Jianghuai Hilly Region, while intensive soil erosion mainly in
hilly mountain of southern and western Anhui. 3) From 1980 to 2010, area of soil erosion grade weakened was 11 762.83 km?,
area of soil erosion strengthened only was only 811.21 km?. Soil erosion change mainly distributed in region of 200 ~ 500 m and
15° ~25°. Soil erosion grade transformed stepwise. Erosion grade mainly transformed into weaker grade, and only a few of slight
erosion transformed into the stronger grade. 4) According to the Markov prediction, soil erosion improved over the next 30 years,
area of slight soil erosion gradually increased while areas of other erosion grades declined.

Key words: RUSLE; Soil erosion; Markov model; Spatial dynamic evolution; Anhui Province



