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Abstract; This study used GIS technique and RUSLE model to analyze the dynamic impacts on soil ero-
sion in the Dongjiang river basin, a gradient development basin, based on the land-cover data in years
1990, 2000 and 2010. The results showed that the land-cover in the downstream areas presented a large

variation with a large number of paddy field, nonirrigated farmland, forestland and grassland converting to
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urban land, construction land and garden plot. The average soil erosion amounts reach 15.22 t/(hm’ -

a), 15.41 t/(hm® - a) and 15.47 t/(hm’

- a), all of which belong to Level II but increased over the

time. The percentage of the erosion areas belonging to Levels I-1I ranges 90. 95% to 91. 26% . The level

change of soil erosion is not significant ; approximately 24328 km” (91. 14% ) areas maintained the origi-

nal levels, but approximately 2365 km® (8.86% ) changed; among the changed areas, approximately

1286 km® (4.82% ) was converted from lower levels to higher levels, but approximately 1079 km’

(4.04% ) was converted from higher levels to lower levels. The spatial distribution and its dynamic vari-

ation matched well with the gradation development of social economy, which showed an increasing trend

from the upstream to downstream.

Key words: erosion; soil conservation; precipitation; RUSLE; GIS; Dongjiang River basin
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Fig. 1 Map of Geographical location and elevation in Dongjiang River basin
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Table 1  Soil types and their erodibility factors
in the Dongjiang River basin
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Fig. 3 Land-cover maps of Dongjiang River basin in 1990, 2000 and 2010
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Table 6  Characteristic values of soil erosion in different regions and years v (hm® - a)
P J:‘?ﬁ?_ ‘ EF%?_ ‘ Tﬁ?_ : é‘bﬁiﬁ_ :
FHfE bR P fE bR FHfE bR FHfE bR
1990 14.15 35.97 15.07 43.89 20. 54 58.49 15.22 41.23
2000 14.25 34.58 15.32 43.34 21.23 54.02 15. 41 41.32
2010 14.79 34.44 15.40 44.37 25.48 50. 62 15.47 41.50




52 39

ISR LB TR (R B R R Jr A S ) AR e B 2 39

oA bR R ARG AR O, BT GIS
SR BIAE IR 1990 —2000 4£ | 2000 —2010 4F L % 1990
-2010 4F =pr B R IR M PR (15) . X
R, e A 20 4], ARVOIRIEY SR ik
SERAAR AL R B f, 24 328 km® (91.14%) [H

FRAEFE R RS, {2 365 km® (8.86% )
R KA, EFRAL R AT, 1286
km® (4.82% ) MARZER LS R, 1079 km®
(4.04% ) (= 5B IREF I

S =
T ™ e
(a) 199020004 f o (b) 2000—20104F / /) (c) 1990—20104F ) _f kg
o e e /

W@E — Vi
F

0 20 40
—

km E=Y iUl

[ 3

B0 EEI-I EEO-I V-1 V-] V-1
I W I-0 - BNV V-1 V-1
[ ]1-N W I-N -V V-0 V- V-
BV BNV BTV V-V V-V V-V
B 1-VI [ 0V B VI V-V V-V V-V

. 7 ESANE BRI E RAF HRR MR
K5 RIS b R ik AR 2 e AL 1]

Fig. 5 Conversion map of soil erosion level in Dongjiang River basin

2.3 g
FIRGERRN], ARILHIEAE 1990 - 2010 48]
TR SRR E, KRR T 1 9/
JER Nz, FEFERWNT: H5, Rt
AER IR X, F R L R SR
NETR b A el A5 i SmlAe o 65, BB AR 0 b IX A 2E
JEER R, 2 AR S R G RETE QN IS LAY A SR kA
TREER, 15 RN Akl . B,
XA B B FRAE 2 RE 7 X AR VT i - 8 = ik
RN EEAEN, Hxk, e KJLHER, AT
BORIUT KEK TR, k)@ 45 4~—20K
TR XA 41 A oK PR IR Y IX, TR SR IX
W, —Sepgne Ik, | ds . TR
NGB Z B AE IR, X MR = TN
AKERGURME . F351, FHx R e L R e o
M, BURERTTRIBCT K TR . ARt LA
RAM HARBE TR, A G E - g2

I L

JRAIE 20 APk AR VL3 38 AR ol ) A0 A
AETEE, (BN EERER: H5G, MRSE AR
KE, AR HIERMEE ., RItEFEHR (IV-VIZ)
TIRR | A Pl PV S5 e J8 Dy 1o 28 1 T AR L i 4
RS, R 1990 - 2010 4[]t 5k A £ HE 1R il
RAEEAER I BEE M AL AR AR, KA
B, MRHBBR AR AR T HE T i X
M E SRR AR REUE, AR —ER)
KPR, B ARERL IR IR, SR xR
SRR AR AR R IR APk . HAK, =S
MEEKE, AE—2U A3 3 2UR s R R Y
23 [ AR AN, SRR AR EERAE, AN B33
IRE LR R G Y S kN 3 U S I A D PN S T
SRR IR A A AR K L AR i R, A
Mol CHFE P PE &) £ 2010 4742 i 8 38 vy gk
5000 v/(hm® «a), PR, TR0 AR VL0 1342 1k



40 HIlRA R AR (ASRBERR)

557 &

AORERE, 5 EEMERR TR TR A 3R 25 A A A
f, WEA AL MR ARG, 2
AR B R S RRAE AT REME R K 0
el

3 45 8

454 GIS # AR F 1] RUSLE £ 06 #5780 | 45 3f
1990 —2010 4 - b 75 75 24 70 B 25 728 10 X 4 5 Je
AR VLRI HIER g e, A2 458

1) RITHB b X 4 25 28 M ik
ANKB S, 0T U DX 32 PRk T 1 s i AR AL il
FU, KK H . S, bR R b 5% A6 908
M T R LA [

2) 1990 4=, 2000 4FF0 2010 4=p4 + 4= 1h 55
RXE T W R/ R By 48 I 43 b X ) L34
THEEG R TR T %, MW A Z FIAE 1990,
2000 F1 2010 4% 4 %) 4> 5 sk w9 90.95% |
91.25% F191.26% ; ol (14 4 48 4 ol £ 45 4 1 Ak,
AR, 4 91 14% 2 75 FUA MR ph &9, 1
8.86% f= 1k % 9% K = o AF . AR Ak % % L,
4. 82% HARSEHIL A J 59, 4. 04% iy S %
P IREER . VLTI BRI L S S 4Tt
(AR B2 R SR AR A — B, bk IX S L = A 1Y
TR RO, PR IS X A Y Rk
M/ SR RILIBAE 1990 2010 4[] 1- 458
IR AT E, (RIS BT i
5, ASRAT ARSI 32 B A TAE

Sk

(1] VR, 502 Je. 5t 48 A Bk ] it 8 2 ol i 35

LT Fs o [1]. A0l TREAER 2006, 22(5)
50 -54.
XU Y Q,CAI'Y L. Estimation of soil erosion and its spa-
tial analysis in Maotiaohe watershed, Guizhou Province [
J]. Transactions of the Chinse Society of Agricultural En-
gineering, 2006, 22(5); 50 — 54.

[2] WISCHMEIER W H, SMITH D D. Predicting rainfall-e-
rosion losses from crop land and east of the Rocky
Mountains [ R ].
1965.

[3] RENARD K G, FERREIRA V A. RUSLE model descrip-

Washington: Agriculture Handbook,

tion and database sensitivity[ J]. Journal of Environmen-
tal Quality, 1992,22. 458 —466.

[4] RENARD K G, FOSTER G A, WEESIES G A, et al.
Predicting soil erosion by water: a guide to conservation

planning with RUSLE [ R]. Washington: Agriculture

(5]

(6]

(7]

(8]

(9]

[10]

(1]

(12]

[13]

Handbook , 1997.

WS KRk, AEREMG, 2. LT USLE A9 AR L Ui 3
TR V], ARk, 2010, 25(12) .
2154 -2164.

PAN M H,WU Y Q,REN F P,et al. Soil erosion estima-
tion in Dongjiang River basin based on USLE [J]. Journal
of Natural Resources,2010, 25(12) : 2154 -2164.
FOSTER G R, LANE L J. 1987 User requirements, US-
DA-Water Erosion Prediction Project ( WEPP) [ R].
West Lafayette;: NSERL Report No. 1, 1987.

MORGAN R P C, QUINTON J N, SMITH R E, et al.
The European soil erosion model ( EUROSEM): A dy-
namic approach for predicting sediment transport from
fields and small catchments [ J]. Earth Surface Processes
and Landforms, 1998, 22. 527 —544.

De ROO A P J, WESSELING C G, RITSEMA C ]J.
LISEM: A single-event physically based hydrological and
soil erosion model for drainage basins [ J]. Hydrol
Process, 1996,10; 1107 —1118.

De JONG S M, PARACCHINI M L, BERTOLO F, et al.
Regional assessment of soil erosion using the distributed
model SEMMED and remotely sensed data [ J].
1999, 27. 291 -208.

BUOE , PRIGEZ AL, 46 T BERLARAR Y X

RPN S T [T ). K #2742, 2015, 46 (1)

58 - 66.

LAI C G,CHEN X H,ZHAO S W et al. The flood risk

Catena,

evaluation model based on Random Forest and its appli-
cation[ J]. Journal of Hydraulic Engineering,2015, 46
(1): 58 -066.

B RIS, AR ARV SR K 1) e 57
TRMRHE AT [T ], Al o2 24 (AR RO)
2006, 45(4) . 111 -115.

SHI J Z,CHEN X H,LIN R'Y. Analysis of muddlehead-
ed characteristics in Dongjiang River basin Rainfall time
series[ J |. Acta Scientiarum Naturalium Universitatis
Sunyatseni, 2006, 45(4) . 111 - 115.

BB, PRibe 2, £IRAL, 55, BRILIEL 1960 — 2012
SRR AR 1k I 25 AR AR AR [T]. &0l TR 24,
2015, 31(8): 159 - 167.

LAI C G,CHEN X H, WANG Z L, et al. Spatial and
temporal variations of rainfall erosivity on Pearl River
basin during 1960 —2012[ J].
nese Society of Agricultural Engineering, 2015, 31(8) ;
159 - 167.

FSCP, W, X G on. A H R R R R
AJTEERTSELT ] 3R, 2002, 22(6) 1705 - 711,
ZHANG W B,XIE Y,LIU B Y. Rainfall erosivity esti-

Transactions of the Chi-

mation using daily rainfall amounts [ J]. Scientia Geo-



52 39

ISR LB TR (R B R R Jr A S ) AR e B 2 41

[14]

[15]

[16]

[17]

(18]

graphica Sinica, 2002, 22(6) :705 - 711.

WILLIAMS J R, SHARPLY A N. EPIC-erosion produc-
tivity impact calculator: model documentation [ R ].
Washington DC: USDA of Agricultural Technical Bulle-
tin, 1990 1768

R R sRIEF 2E. 26T GIS A1 USLE iYL
Je T SR i BT [T]. KRR RREAR,
2004, 18(5): 75 -79.

HUANG J L,HONG H S,ZHANG L P,et al. Study on
Predicting soil erosion in Jiulong River Watershed Based
on GIS and USLE[ J]. Journal of Soil and Water Con-
servation, 2004, 18(5): 75 -79.
RIS, SCEIR AR AF . IR DX/ LB 1
PSR Ty Rl AR AT [T ] ROl TR 2 4R,
2015, 31(5): 121 - 131.

JUZS, WEN A B,YAN D C,et al. Adaptability analy-
sis on revised universal soil loss equation in small catch-
ment of Three Gorges Reservoir Region [ J]. Transac-
tions of the Chinese Society of Agricultural Engineering,
2015, 31(5): 121 —131.

XIAO L L, YANG X H, CHEN S X, et al. An assess-
ment of erosivity distribution and its influence on the ef-
fectiveness of land use conversion for reducing soil ero-
sion in Jiangxi, China [ J]. Catena, 2015, 125;: 50 -
60.

KOULI M, SOUPIOS P, VALLIANATOS F. Soil ero-
sion prediction using the revised universal soil loss equa-
tion (RUSLE) in a GIS framework, Chania, Northwest-
ern Crete, Greece [ J]. Environ Geol, 2009, 57. 482
-497.

[19]

(20]

[21]

(22]

(23]

(24]

CHEN T, NIU R Q, LI P X. Regional soil erosion risk
mapping using RUSLE, GIS, and remote sensing: a
case study in Miyun Watershed, North Chinal[ J]. Envi-
ron Earth Sci, 2011, 62, 522 —541.

XU Y Q, SHAO X M, Kong Xiangbin, et al. Adapting
the RUSLE and GIS to model soil erosion risk in a
mountains karst watershed, Guizhou Province, China
[J]. Environ Monit Assess, 2008, 141 275 —286.
PAN, J H, WEN Y. Estimation of soil erosion using
RUSLE in Caijiamiao watershed, China [ J]. Nat Haz-
ards, 2014, 71 2187 —2205.
WRaeZT , ¥ SO, 255888, JLF RS/GIS Al RUSLE )
LI AR i A Y —— DA A R Ok 1)
(], MUK S5 ELRY,2007,18(3) : 5 - 10.
CHEN Y H,PAN W B,CAI Y B. Quantitative research
on soil Erosion in catchment based on RS/GIS and RU-
SLE
example[ J]. Journal of Geological Hazards and Envi-
ronment Preservation,2007,18(3) . 5 - 10.

LIU D D, CHEN X H, LIAN Y Q, et al. Impacts of

Take JiXi river basin in Fujian Province as an

climate change and human activities on surface runoff in
the Dongjiang River Basin of China [ J]. Hydrol
Process, 2010, 24 . 1487 - 1495.

Rl gl B BRIE RS, 2548, 4. #F GIS/RS il USLE #p
PRI e A2 A [T ] Rk TRE 24, 2011,
27(2) : 337 —344.

LU J Z,CHEN X L,LI H,et al. Soil erosion changes
based on GIS/RS and USLE in Poyang Lake basin[ J].

Transactions of the Chinese Society of Agricultural Engi-

neering, 2011, 27(2) ; 337 - 344.



