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Fig.1  Spatial distribution of soil sampling sites in Anhui Province
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Fig.2 Spatial distribution of grades of soil erosion in intensity in

Anhui Province
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Table 1 Statistics of soil erosion in Anhui Province

R4 TR AL - H R AR [FRLN 2t L ]
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
$2FF Light 10 460 7.78 971 1016 29.42
fEE Middle 1328 0.99 3 604 479 13.85
B Intensive 859 0.64 6323 543 15.72
Pe 3R Serious 592 0.44 10 360 613 17.76
JillZ1 Highly serious 69.87 0.05 17 930 125 3.63
BT Total 134 500 100 256.9 3454 100

LR PRI R R R, ke Sk
RAEAH 22293045 (3R2) o BErg FBg L X RIBE 7S K
S RSP 34 - AR AR £ R 730.3 t km ™ a7 F1560.4
tkm™”a™', {RMEEIA2 131 x 10" 1 a ' FI743.4 x 10*
ta', /9 EERHEREN60%M20%LL 1. %
DX I b TP AR AR Z . M e V) BB AR R T S
B, JEE X R A ALK 20 000 ¢ km™? a”'LA

o BBAN, BEPE RGN X LA T, SR
R, K4z, Swk. WSV RE L
R BB 1 H26.55 « km ™2 ™', (i EN
126.0x 10* t a™', U/ &ERMERN3.65%, 1%
ARICHRA T B b o0 A, il X e gk
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Table 2 Statistics of soil erosion of various geographic areas
[lGE3A R R (L 2l
HI B X B - - -
Area Average erosion modulus Erosion amount Erosion amount ratio
Geographic area 5 y . .
(km”) (tkm™a™') (x 10*ta™") (%)
HEIL 5 UFIE ST I Huaibei plains 47 460 26.55 126.0 3.65
YLIfE Fr % B H Jianghuai hilly land 15 060 63.10 95.01 2.75
VAP JR Riverine plains 29 500 121.6 358.8 10.39
5 F5 R B 11 [X. West Anhui mountains 13 270 560.4 743 .4 21.52
R B2 111X South Anhui hilly region 29 180 730.3 2131 61.69
23 TIEERMEMEHXR M40.15% , SR B LA d m) b w2 e

F3MFA R AN [] i R 19 A b oy AR B
FSHNFE6 R AR I B 7 1 A A 42 bl o0 A R O
TERGAE - HE AR b i B B A T AR I R ) 1 o i
(3, £5) o HEES00 mPh X 4 57
P, R MEECE N1 000 t km™ 2R
5 0~100 mXEAY IR MRS, R
HN45.82 t km” a”t (£3) o BEAELSS DL A IX K
TR A, R TEL 100 tkm T a
PL b 00~ 5o8 a1 R R i A 55, (=R EOr
¥IM31.38 tkm~a™ (%5) .

AN R LR E 2R R,
200 ~ 500 m X ELP + R R RO, R

A (3R3) o AR S AR Dl R A A T A A e R
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— i R A PR A3 AT LA Y B M fR TR
Tl ey 5 BE AR DT M A2l . ANTEO ~ 100 mi R4 |,
T AR ph AR il B i T o L) e K 800 m Pk
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Table 3 Statistics of soil erosion relative to elevation

ey T Bl B (i Rl {5l o) Erosion amount ratio (% )
Elevation Area Average erosion modulus Erosion amount fhpE gpEF hpEF i W ELLE o At
(m) (km*) (tkm?a™) (x 10"ta)  Trivial Light Middle Intensive  Serious Total
1~100 98 560 45.82 451.7 8.86 254  0.88 0.5 0.29 13.08
100 ~ 200 10 600 461.9 489.6 3.09  4.68 2.66 2.14 1.61 14.18
200 ~ 500 16 920 819.5 1387 5.38 13.7 5.93 6.66 8.48 40.15
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

ARV B A b R kB 28 R AR,
15° ~25° BREay HIEE MR, MM
38.71% , SR I DA Ay s ) b )R 2 O
(F£5) o RNFEMZPhEE B+ 562 hoi 7 45 % e
(3 A L 25 Sk . B S BE A n - ] — 3 B

L AR b A LA B4 e L P Bl E el 1) e B4R
WM s, TFE0° ~ 5° R LR - Rk
9 f= b i o o PR K s 350 DAb X, B i
VAL - SedR ik p f= pl i BT o LU oK . AN LR il
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Table 4 Area percentages of grades of soil erosion relative to elevation ( % )

A (m) P BIE iz SR e 548 JEE i 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 ~ 1200 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

5 RREBESRM T REHEFiT

Table 5 Statistics of soil erosion relative to slope gradient

(EALY RSOl {2 48 Erosion amount ratio ( % )
s i e _ 5l
Average erosion )
Slope Area modulus Erosion amount s =353 rp g i WaRpEE Ll o Bt
) (km”) (tkm2a") (x 10%ta™) Trivial Light Middle Intensive Serious Total
0~5 100 400 31.38 315.0 8.71 0.41 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 11.00 8.15 11.16 4.70 38.71
25 ~35 4261 2103 895.9 0.76 7.31 1.87 3.67 12.33 25.94
35~90 731.6 3289 240.6 0.07 1.94 0.22 0.44 4.30 6.97

PRI, RUEAR AR B AT AL SRR AR 2R A 150 DL RYIX e,
BT/, AR ki B2 A T AL L B (3% AR PR R AR ph R B AE15° ~ 25° XK, Jf
6) o 0°~25° BV IO R MOy s M LU O o 1) A0 T R 80 ) o

R6 FRLTIERMBESZKEFHERE DL

Table 6 Area percentages of grades of soil erosion relative to slope gradient ( % )

Yo U R i o it Ji 54
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 map of soil nutrient loss in Anhui Province
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Table 7 Statistics of soil nutrient loss in various geographic areas
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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
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elevation and slope based on ArcGIS zonal statistics. Results show that in 2010 the total amount of soil erosion
was 3 454 x 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 10* 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
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

', of which soil organic carbon (soC) ,

loss of soil nutrients caused by soil erosion reached 106.6 x 10* t a~
total nitrogen ( TN ) , total phosphorus (TP ) , and total potassium (TK) , accounted for 47.94 x 10*,

4.934 x 10*, 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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