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Fig.1 Spatial distribution of soil sampling sites in Anhui Province
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Table 1 Statistics of soil erosion in Anhui Province
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Soil erosion grade Area Area ratio Average erosion modulus Erosion amount Erosion amount ratio
(tkm™?a™) (km?) (%) (tkm™?a™) (x 10*ta™) (%)
T Trivial 121 200 90.10 55.93 678 19.62
B2 Light 10 460 7.78 971 1016 29.42
FEE Middle 1328 0.99 3 604 479 13.85
¥ Intensive 859 0.64 6323 543 15.72
Wa 38 Serious 592 0.44 10 360 613 17.76
Ji|Z1 Highly serious 69.87 0.05 17 930 125 3.63
B3t Total 134 500 100 256.9 3454 100
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Table 2 Statistics of soil erosion of various geographic areas
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Table 3 Statistics of soil erosion relative to elevation
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1~100 98 560 45.82 451.7 8.86 2.54 0.88 0.5 0.29 13.08
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500 ~ 800 6 095 1 089 663.9 1.74 596 2.17 2.97 6.37 19.22
800 ~ 1 200 2 006 1932 387.5 0.49 2.23 1.86 2.73 3.90 11.22
1200 ~ 1 900 279.3 2 669 74.55 0.06  0.31 0.36 0.71 0.72 2.16
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Table 4 Area percentages of grades of soil erosion relative to elevation ( % )

i (m) T B T SR JEE Ao JE 24
Elevation Trivial Light Middle Intensive Serious Highly serious
1~100 98.95 0.91 0.10 0.03 0.01 0.00
100 ~ 200 80.84 15.10 2.41 1.14 0.51 0.00
200 ~ 500 63.04 29.89 3.34 2.15 1.43 0.16
500 ~ 800 56.73 34.22 3.31 2.65 2.65 0.44
800 ~ 1 200 42.28 36.24 8.72 7.38 5.37 0.67
1200 ~ 1 900 33.33 33.33 9.52 14.29 9.52 0.00
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Table 5 Statistics of soil erosion relative to slope gradient
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Wk W Average erosion it

Slpe  Area N Brosionamownt e g jgE  WE BEREDLE it
) (km*) = o) (x 10°ta™)  Tryial  Light  Middle TIntensive  Serious  Total

0~5 100400 31.38 315.0 8.71 041 0.00 0.00 0.00  9.12

5~8 6 052 209.3 126.6 1.83 1.8 0.03 0.00 0.00 3.67
8~ 15 11530 467.4 538.7 4.56 6.96  3.60 0.47 0.06  15.60
15~25 11510 1161 1337 3.70 1100 8.15 11.16 470 3871
25~ 35 4261 2 103 895.9 0.76 7.31 1.87 3.67 1233 25.94
35~90 731.6 3289 240.6 0.07 194 022 0.44 430 697
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Table 6 Area percentages of grades of soil erosion relative to slope gradient ( % )

o U R i IR i i Ji g4
Slope (° ) Trivial Light Middle Intensive Serious Highly serious
0~5 99.79 0.21 0.00 0.00 0.00 0.00
5~8 87.78 12.22 0.00 0.00 0.00 0.00
8~15 79.58 16.92 3.27 0.23 0.00 0.00
15~ 25 46.50 40.19 6.54 5.37 1.40 0.00
25~35 24.92 57.41 4.10 4.42 8.52 0.63
35~90 14.81 66.67 3.70 3.70 9.26 5.56
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Fig. 3 Spatial distribution of soil nutrient loss in Anhui Province
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Table 7 Statistics of soil nutrient loss in various geographic areas
R RN TR S
X Average nutrient loss (t km™a™) Total nutrient loss ( x 10*ta™)
Geographic area
SoC TN TP TK SoC TN TP TK M Total
HEAL SV HEF IR Huaibei plains 0.30  0.03 0.01 0.39 1.414  0.132  0.063 1.842 3.452
TLE FeB& 4 Hi Jianghuai hilly land 0.86  0.09 0.03 0.94 1.292  0.132  0.039 1.422 2.884
VTR Riverine plains 1.63  0.17 0.04 1.87 4.823  0.493  0.120 5.517 10.95
BEPE KB X West Anhui mountains 7.61  0.81 0.21 8.77 10.09 1.072 0277 11.63 23.07
I LB L X South Anhui hilly region  10.39  1.06 0.27  10.99 3032 3.106  0.796  32.06 66.28
3 Total 3.57 037 0.10 3.90 47.94 4934 1295 5247 106.6
20104F =4 N LRI S HEIER P RER 3 45 i

4, SOCIHA47.94%x 10" t, TN K4.934%x 10" ¢,
TP 1.295 x 10* 1, TK#52.47 x 10* t, &it
FA R BEE106.6 x 10 . 1IR3y + 15
7241 (N/P,05/K,0 ) Ytk i 7 4248 20 1045 it JE &
B CRAMLIE (N/P,OJ/K,0 ) JifiFH BB 4317.8 x 10°
t, HPhZ&IE112.2x10% t, BE35.94 x 104 t, £
ME31.83x 10* 1) "V 918.36% ., +HETKJ 2k ™
&, Y TRERIEHHEN L. ZRE RK
KA, IR 0 R T e g R Rl A= 7 1
BORIIGTIAL . BN, P K&0 BT iR iR &
Bl . o IR ES A AL S AT R (R B R
5.64, 3.37H11.66) . 20104F, B WMMRE k. i
A 1 65 R S AL A0 TR B 8 S 4 4 4 43 501 6300 ¢
5407C ' H127500C t', 20104E 44 33540 2 1)
PRI ik61.88440, MY F A LA = BE
(4% M4 GDPIR0.5% ( 20104F 448 4 b Ak 7= B
{8 M1 5444275, GDPH12 360/27C) .

TIE R MR GE RN PRR
M ERERE, N P B4R il b i ok Bl M 2 A28
HEAH B, ImEIK RN . PR, A5
Ry QLT = & (S AV S QA h [ = 37N
A0 20104F 448 R HETPE % 2 B 50.10
tkm™ a™t, WA 0 9 3.60% o 1 — i
AHFPEANRARMTO.1 t km™ a™, H AR
(2% 2547 100, R WA - HEP R I 4 AT AE T Ifs
B KR B 7 SR A S AU o - AR i DA B s )
ISR KT, AT A A 7= % 3k i K
LT IIR, R S5E—RIAEBRER S, %
PR A A By v TAE

http: //pedologica.

LA 20104 F 3 L HER B Eh 256.9
tkm™ a™, DAGEE HHERMON E, HEFEMEE
N3 454 x10% t a”'s A HHEMEIERSOC,
TN. TPHITKZ IR R S E N106.6 x 10* 1, 1+ 1
13 ok 5 B 0 - 18 35 43 Ok i R b ) g R R,
T B 1L X P A S0 L X A ok e, i S i
I AR A

MR . Y EHIE N T £ 55 LB IR
SR ZS [ 50 AR, B RO B R, R
PRSI, 0% 4= b i AR G 9 R o/ )s , HoAth 42
b5 B 1T AR LA RS N 5 VR AE200 ~ 500 m X
1) R R R, BEREEAE15° ~ 25° XY 4=k
iR,

MO BRPEHFRERSHFHIRAR
Bl B g AR5 AR A 692010 208 L3 A A A .

2 % XM

(1] sofsml. el iE 6 B AR AT K BARFEARTERY IS, Lo
R L OREFER, 1998, 4 (4) @ 89—91

Shi D M. Discussion on some terminology of soil and
water conservation ( In Chinese ) . Journal of Soil
Erosion and Soil and Water Conservation, 1998, 4
(4) : 89—91

ARt B FREUK LR KPR BB ATk
PRAL. KRR, 2007 (8) @ 4—8

Zhu G H, Mao F. Recognition of influence of soil and

[2]

water loss in China and evaluation on direct economic

losses (In Chinese ) . Soil and Water Conservation in

issas. ac. cn



32

+

Eild 53 %

[4]

[10]

China, 2007 (8) : 4—8

Bk, Rvkek, M. 1 80R MG K AR FRRT I
JB. 3N, 2008, 45 (5) @ 802—809

Li Z B, Zhu B B, Li P. Advancement in study on soil
erosion and soil and water conservation ( In Chinese ) .
Acta Pedologica Sinica, 2008, 45 (5) : 802—809
BMER, B, LFR, % 2E R AL
FOAE W B A B R Wk S P RN SRR 2R
2006, 26 (3) : 366—374

Yang S T, Cheng H G, Bu Q S, et al. Estimation of
soil erosion and its application in assessment of the
absorbed nitrogen and phosphorus load in China (In
Chinese ) . Acta Scientiae Circumstantiae, 2006, 26
(3) : 366—374

FSEE, ROF. HRAE TR 31 RS TR
FISER. BFMET, 2010, 29 (8) : 1461—1470
Cheng X F, Yu F. Spatial distribution of soil erosion
and its relationship to environment factors in Anhui
Province (In Chinese ) . Geographical Research,
2010, 29 (8) : 1461—1470

BMEE, kH®E, F#EFF. SOTERZFF FifFf & 19
PG S A . L EE R, 2003, 34 (3) -
219—224.

Zhao Y G, Zhang G L, Gong Z T. SOTER—based soil
water erosion simulation and contribution factor analysis
in Hainan Island (In Chinese ) . Chinese Journal of Soil
Science, 2003, 34 (3) : 219—224

PREIE, M/, B, 4% T RUSLEBRAY
BRI X R MBS WIERRLY, 2014, 36
(6) : 1288—1297

Chen S X, Yang X H, Xiao L L, et al. Study of soil
erosion in the southern hillside area of China based on
RUSLE model (In Chinese) . Resources Science,
2014, 36 (6) : 1288—1297

FLERY, RINTT, Ei, A KB UK LR
R PPAG. JE AR, 2011, 15 (2) @ 372—387
Li XS, WuBF, Wang H, et al. Regional soil erosion
risk assessment in Hai Basin (In Chinese ) . Journal of
Remote Sensing, 2011, 15 (2) : 372—387

JE g W, RIETT. HETIEIRAMGIS Bz KR Bt
He e i AG . Al TEAEAR, 2005, 21 (10) -
46—50

Zhou W F, Wu B F. Soil erosion of the up river areas
of Miyun Reservoir located on the Chaobai River using
remote sensing and GIS (In Chinese ) . Transactions of
the CSAE, 2005, 21 (10) : 46—50

MW, 20w, iz 5. W K R B 25 R IE
. KRB, 2008, 22 (4) : 42—46

Tian Y P, Li H, Deng Y Y. Estimated on economic

[11]

[12]

[13]

[14]

[17]

[18]

costs of soil erosion in Hunan Province (In Chinese ) .
Journal of Soil and Water Conservation, 2008, 22
(4) : 42—46

RIF, BEE. LR LRI AT BRI, KL
BREFIFSE, 2010, 17 (2) : 15—19

Yu F, Cheng X F. Estimated on economic costs of soil
erosion in Anhui Province (In Chinese ) . Research of
Soil and Water Conservation, 2010, 17 (2) : 15—19
HEE, KE. KW LR A SR A S,
EK LR, 2008 (2) : 2025

Yang Q H, Zhang Z. Economic loss estimation of soil
erosion of Wuhan Municipality (In Chinese ) . Soil and
Water Conservation in China, 2008 (2) : 20—25
VAW, 2258 6. 3R 0l 2 0 40 2% 2 AT B AN {ELA
S —— L B N 2 A BT O Sk 8] K VL S R R S
B, 2006, 15 (4) : 470—474

XuY Q, Cai Y L. Ecnomic loss analysis on soil erosion
and estimation of its values (In Chinese ) . Resource
and Environment in the Yangtze Basin, 2006, 15
(4) : 470—474

ZaWE, WM, BTA. SRk LRk
BT BRI A Ty B 5 KU E 20 A 1323
2002, 20 (HET) : 36—42

Li Y H, He Y M, Yang Z S. The calculation methods
and analysis on the regional characteristics of direct
economic loss of soil erosion in Jinsha River Basin of
Yunnan Province (In Chinese ) . Journal of Mountain
Science, 2002, 20 ( Suppl.) : 36—42

BAem, REAT, BEM, % SRR DRI
PG, K LORFFIAR, 2012, 32 (4) : 117—125
Li HL, Wu C G, Zhou Z X, et al. Estimation
on erosion—induced economic loss in Three Gorges
Reservoir area (In Chinese ) . Bulletin of Soil and
Water Conservation, 2012, 32 (4) : 117—125
LRUERFIT . LR K AR IR A2, 2005: 1—3
Water Resources Department of Anhui Province.
Anhui bulletin about soil and water conservation (In
Chinese ) . 2005: 1—3

IR, TR, e H . R I AR AR S
S il Y B A AR —— LA RO VO B
i, 1995, 10 (2) : 89—96

Li D C, Xu B B, Shi X R. Simulation and forecast of

soil erosion development with Markov process: A case
study in Yuexi, Anhui Province (In Chinese ) .Journal
of Remote Sensing, 1995, 10 (2) : 89—96

SR LRI L DX AR 2 b g ] Ak 5300k A5 I 23 43 A1
MRS R R 4E, 1994 (4) @ 12—13

Wu S Y. Spatial distribution of the rainfall erosivity

and its simplified algorithm in Dabie Moutain of Anhui

http: //pedologica. issas. ac. cn



134

RAIIAN A . BT RUSLERE R 2 RO 4R ik S R I TR VA 33

[19]

[20]

[21]

[24]

Province (In Chinese ) . Soil and Water Conservation in
China, 1994 (4) : 12—13

SKIEEAR. L2 BT T G 4 ) 78 A N PR 8 25 F
e Bl ARZRIERS:, 2005: 89—93

Zhang H L. Study on the landuse change and its
environmental impact in Hangbu River Basin of Anhui
Province (In Chinese ) . Shanghai: East China Normal
University, 2005: 89—93

RIF, RRAEE, OBUIN. B R AR AN B
75, NRKIT, 2009, 40 (9) : 32—34

Yu F, Cheng X F, Zhao M S. Study on evaluation
of soil erosion sensitivity in Anhui Province (In
Chinese ) . Yangtze River, 2009, 40 (9) : 32—34
KT IR A BRI T S WK SR R AE B - AR T
. B4 IRAKRE, 2014: 36—44

Zhang N F. Landscape pattern and soil erosion assement
in the Xin’ An River Basin of Anhui (In Chinese ) .
Tai’ an:
36—44
JERAE, BREIAE, MARe, S5 AR B R 1 145 bR
RIE. K LARF554, 1995, 9 (1) : 27—33

Zhou F J, Chen M H, Lin F X, et al. The rainfall

Shandong Agricultural University, 2014:

erosivity index in Fujian Province (In Chinese ) .
Journal of Soil and Water Conservation, 1995, 9
(1) : 2733

United Stated Department of Agriculture. EPIC—
Erosion/productivity impact calculator 1. Model
documentation. Washington D C: Technical Bulletin
Number 1768, 1990

SRR, 30T, WLrmn. b E L] b V(e K FA
B RHESAAR, 2007, 44 (1) 2 7—13

[25]

[26]

[27]

[28]

[29]

[30]

Zhang K L, Peng W Y, Yang H L. Soil erodibility
and its estimation for agricultural soil in China (In
Chinese ) . Acta Pedologica Sinica, 2007, 44 (1) :
7—13

Wischmeier W H, Smith D D. Predicting rainfall
erosion losses—A guide for conversation planning.
USDA: Agriculture Handbook, No.537, 1978
McCool D K, Brown L C, Foster G R, et al. Revised
slope steepness factor for the universal soil loss
equation. Transactions of the ASAE, 1987, 30 (5) :
1387—1396

Liu B'Y, Nearing M A, Risse L M. Slope gradient
effects on soil loss for steep slopes. Transactions of the
ASAE, 1994, 37 (6) : 1835—1840

FESGL, THIC, dakdE, AF. N ULSERUAL 5 i 3
{7 B AR GUIDRISITI /N i 4 S AR e B A9 BF 7. /K
Fr2efi, 2000, 14 (2) : 19—24

Cai CF, Ding S W, Shi Z H, et al. Study of applying
ULSE and geographical information system IDRISI to
predict soil erosion in small watershed (In Chinese ) .
Journal of Soil and Water Conservation, 2000, 14
(2) : 19—24

LR R. ERGHHAFE——20114F. hitp: //www.
ahtjj.gov.cn/tjj/web/tjnj_view.jsp. 2011

Statistical Bureau of Anhui Province. Statistical yearbooks
of Anhui Province—2011 (In Chinese ) .2011. http: //
www.ahtjj.gov.cn/tjj/web/tjnj_view.jsp

WRARil . PR s, dbst. Bt AL, 2005
100—145

Chen H M. Environmental Soil Science (In Chinese ) .

Beijing: Science Press, 2005: 100—145

Evaluation of Soil Erosion and Soil Nutrient Loss in Anhui Province Based on RUSLE Model
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Soil erosion is a major ecological and environmental issue concerned globally. It causes

soil degradation and some environmental problems as well. Based on Revised Universal Soil Loss Equation

(RUSLE ) and GIS spatial analysis technique, this research quantitatively analyzed the spatial distribution of

soil erosion and soil nutrient loss in Anhui Province, and explored relationships of soil erosion intensity with

elevation and slope based on ArcGIS zonal statistics. Results show that in 2010 the total amount of soil erosion
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was 3454 % 10* t a™', and the mean soil erosion modulus was 256.9 t km™ a™'. The soil erosion in the province
as a whole was dominantly trivial in degree, with 90.10% or 121 200 km” in the grade of trivial erosion, and
1.12% or 1 521 km” in the grade of intensive erosion distributed mainly in the hilly region of South Anhui and
the Dabieshan mountain region of West Anhui. The grade of light erosion contributed 1 016 x 104 t a™', 29.42
% to the total amount of soil erosion, the grade of trivial erosion did 677.6 x 10* t a™' or 19.62%, and the

1

grade of highly intensive erosion did 125.3 x 10" t a™' or 3.63%. Spatially, soil erosion intensified from north
to south. Trivial soil erosion, the dominant grade of soil erosion, was distributed mainly in the North Anhui
Plain, the riverine plains alongside the Huaihe River and the hilly region between the Yangtze River and the
Huaihe River, while intensive soil erosion, in the hilly region of South Anhui and the mountains of West
Anhui. Intensity degree of the soil erosion in the study area was closely related to elevation and slope. The soil
erosion on slopes, 15°~25° in gradient and 200 ~ 500 m in elevation, was the most severe. Distributions of
soil erosions different in intensity in areas different in elevation and slope displayed a similar rule, that is,
with rising elevation and slope, the soil erosion gradually increased in intensity, and the area of trivial soil
erosion shrank gradually, while the areas of the other grades of soil erosion expanded gradually. The total
loss of soil nutrients caused by soil erosion reached 106.6 x 10%t a™! , of which soil organic carbon (soc) ,
total nitrogen (TN ) , total phosphorus (TP) , and total potassium ( TK) , accounted for 47.94 x 10°,
4.934 x10*, 1.295x 10*, and 52.47 x 10" t a”', respectively, or 3.57, 0.37, 0.10, and 3.90 t km™ a™',
respectively, on average. The soil nutrient loss showed a spatial variation trend similar to that the soil erosion
did, that is, rising from north to south. The North Anhui Plain was the lowest in mean and total loss of the
four soil nutrients, and the hilly region of Southern Anhui the highest. As a whole, the findings may help
understand how soil erosion and soil nutrient loss is spatially distributed, and then provide certain data basis
for soil and water conservation.

Key words RUSLE; Soil erosion; Soil nutrient loss; Anhui Province
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