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Fig.1 Spatial distribution of environmental elements on wind erosion in Yulin City
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Fig.2 Spatial pattern of wind soil erosion risk in Yulin city(a) and the map of landform in Yulin City(b)

MR A B VIR, O PGP0 Ho, 40
URpix FLAEG, 0z sl RS A3k oA 7, v A &
B Ry Hh, ARG 0 AT YRR X (B 2B, DA 3
DA A B PR A e 2 Ik VA i 2 B R A

1) AR i X ORBR K3k St Al
FooAR 0 A, TRl 4 810 km2, v My AR R T AR
11.16% » = 2255 A1 75 A BH DX S AR B350, &
TR TN e E . X R L
NELGEDHE L, JERIDTESIX, ST 2R s)
YoM, b TR A B M T AR B /0N, MR R RS
BN, S EAR 2 N A TEE, H IR S 2, AR K
P/l WA 75 A D, RV AR AU 32l IE , &
FZETN ) R Ak

2) RIS A s DX o0 A v FELRA S B X A
A o A AE T I B, DA SCRTRH X
A Bt 2 o0 AT AE AR RS DX 3 b, HETHI R N 5 824
km?, R R R 13.51%. ik il H g
o RS P SR S0 R 20 07 e Ui Y b A Hb
PR i B, LB TR 2 K, )R
7.9°C, S I 2 743.3 h, FE Y PR K & 316.9
mm, AR A, ) 1R R AR AR T KRR
PR EHIX 2 —, kAR R K. RiIFH X
PR Btk B0 AT T B X, Mo 3 1 e 2 ] s v
i, B R AT, RN R R TR, e v
Moo e shv b AR, DR, 11X 59 A -1 KUk

3) SElE R i X5 IR A A0 AR R 2 X
REEH, AR B, AR B A BH X
AR EE T, AL B, el v B, TR A
13 239 km?, Ay AR AR 30.71%. X BB 5
oML SR RS R A B Y, A A AT

] e Vb b 3 R MO BN P R R e 7 G
10% AR, MRS FE /), DRE 8 1 1 438 XUl f
X 5

4) RIS FE A g R B
IR S 72 I i I E = SN2 8= By g (N N A
h 19 234.88 km?, (7 M AR R AR 1) 44.62% . %X
S b B e B VA AR X, BB AR RO M
W7 55 A VD LA L R N, 3R
hAE R BERAG  TniE i B S b Y AR
AT , Hh2E S E A, PR = AR 900 m i AT,
i 22 600 m BA b, Hh AR FE RO, AR A B K AR
400 mm A A7, PR 10°C A2 A o T4 JT 88 it
TEBHES T A0 % R 149 Wt AR o) 34 ¥ 1 Ak 44
PN a3 T Ao by DB A P T e A K
BRI, SR R R Y

4 5 B

AR SO A Rk i DR S R e sl g A L
A, S SRR AR IA TR, I T 12
JRCRE KA i~ T 15 TS R R A S A 3 X
TG K6 PR BB P o R ] T-S ASUR Ao 22 I 255 4
St B R R Ot A A T 8 U S P AT
VRO, WETE R

1) A RE 8 A 38 AP A 6 2, A T-S
SN o 2 0 2% 1 R 2 4 XU S G P VP A A
B,z AR ) o W 48 7 A AR T 3 U
I 2 T A% R R AL

2) R R A B K S T A5 4 XU
F B S R DR 3R, oA XU S R ) T
1% 5o



746 o B

B 3

3) A AARTIT 48 PR A 6 T kg AR TR i
R 7 Sl R R G . BB R TR 4 810 km?,
AT AR S TR 11.16% 5B AL AR R 5 824 km?, v
MR TR 13.51%; fa B BT AU 13 239 km?,
MR R T AR 30.71%; 825 Y [ A A 19 234.88 km?,
dT TR R TR 44.62%

4) ZHLTE KOS 1498 K SR A DR 255, A
PARTIT 8 R b A 65 P88 2 1) 40 S 4 Jy R IR A < FE
JEE AP AL ) 2 B 32 T A

50 g XUk e B R S TR) R Jeg mT s R DX 3
8 i B IR ) R, 0 TR R TR
fRFIEH.

S 3HR:

(1] BRI RE,HOG R, #Oa 52 b By e XU il ORI 9 ) 1 e 5
FAHI] MR 0E 2 ,1994,9(5):6~12.

[2]  RFEP SR 20 v [ 35 X 42 s T 4% ey A 3K )
ToX T[] B 242, 2001,56(2):146~158.

[3] WAL T DA LX) RR S IS A
[J]. MR} 22,2007,27(2):173~176.

[4] TEEX M H,45.2000~2008 45 A 5 b LK g
PG B FE VPR [J]. HE B ERH%,2011,31(12):1493~1499.

[5] HEOGTR ARG 550G T e XUl XU RS0 552 46 1) 2
Lok T R 2E I8 R,1987,32(4):297~301.

[6] Shi P, Yan P, Yuan Y, et al. Wind erosion research in china: past,
present and future [J] Prog. Phys. Geog. 2004,28:366-386.

[7] Zhibao D, Xunming W, Lianyou L. Wind erosion in arid and
semiarid china: an overview [J] Journal of Soil and Water Con-
servation,2000,55(4):439-444.

[8] i, i IR 4G, FE K T7, A3 i T4 1) ik R 540 26 10 2% (RBFIN)
(K A 5 0ty 3 U A G S5 PP (). PR R T 4E,2008,21(5):

129~133.

[9] UilAEE, g RS, 5 ik i, 5. 58 iy e JAL 1 38 XUl £ B 2 1) FCM
RO 2R IBTFLI]. B AR TE U 24 412,2009,24(5):881~889.

[10] S8, I, 1 poRE, A5 v ) b Jy e 780 A AR i X 11 38
DAV s 86 FE A 5 [T]. MR B A% 2%410,2010,12(4):510~516.

[11] Fryrear D W, Bilbro J D, Saleh A, et al. RWEQ: improved wind
erosion technology [J] Journal of Soil and Water Conservation,
2000,55(2):183~189.

[12] i3, MR T, T M 20, A0 A et IR L XU FH 1 5 i 7).
PRI R 2724 4R.1996,12(4):437~443.

[13] 2% WS IE 5 A i, A% 56 T2 SR 5 vk M4 11 o b DX
Pz SRR A AT ST I R A%,2011, 31(10):1242~1248.

[14] B, A @8 25K, 25.2001~2010 4F 4 52 11 #0578 o5 )
I AR RFAE ] OB 244, 2012,32(9):1255~1268.

[1S1ZE T T, S0 )5 A 32, 55 6 2 7K e i R A 7 i P (T Sty
S0 ERE,2004,26(4):153~159.

[16] B E . 5 AR S0 RS B 145 15 e FL Y FH [J].70%%,1992,18
(11):8~13.

[17] sk, #h,)™ B 5, 4% i ] i R T B A% £k T AR
B[] 4424 9R,2009,29(10):5580~5585.

[18] 2% FH1, AR 8 o, 7 55 Ak o 28 19X 485 S5 g (1 336 U T-S R A 284 ).
RE T RE2E41,2001,16(4):268~274.

[19] SL190-2007. + 4842 1 7328 73 G b R [S]. A6 3 v 6 K R 7K B
R AE,2008.

[19] WA, £ R e, B3R B R4S 5 RE )AL AL
TUREFT[I]. B30 417,1994,39(12):1118~1121.

[20] KA, AR A B3, T ' o, 2 Rl ) A 1 XUk 5% i 1) SRR 52 56
WEFE[I 7K AR FE2E41-,2003,17(3):31~33.

[21] B/ 55 X W b, ki 2, 5 B0 RSt 1 8 X 1 5% i A 9],
K ARFE2AH1,2005,19(3):58~61.

[22] 5 v 0 S 4 1Y R R A 5% RELAE PR 37 v RV D] 2R 38 24
7,2007,26(5):743~748.

[23] 3 W B AR E A LK SR T A T A Fa A B A DN A M ——
DL 878 200 g 91 [ 0] M B R24,2012,32(4):506~510.



634 KIS e T TS SR Aot 28 o 226 520 P PR T - 38 U A 65 B2 DAY 747

Soil Wind Erosion Risk Assessment in Yulin City Using T-S
Fuzzy Neural Network Model

LIU Xin-yan',CAO Xiao-yi' , DONG Zhi-bao"*

(1.College of Tourism and Environment, Shaanxi Normal University, Xi' an, Shaanxi 710062,China; 2. Cold and Arid

Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou ,Gansu 730000, China)

Abstract: Soli wind erosion, one of the major causes of environmental problems such as farmland degradation
and desertification, producing large scale of sandstorm, polluting the environment and harming human beings’
health in arid and semi-arid regions, is the detachment, entrainment, transport deposition of soil particles
caused by wind. It is also a serious socio-economic issue which limits the development in those ecologically
fragile areas. In the previous studies, methods for accessing wind erosion are based on land use information. In
this article, however, another approach that uses GIS and T-S fuzzy neural network model to access soil wind
erosion risk is presented. The approach is applied to a case study of the Yulin City located on the wind-sand
transition regions of Mu Us sandy land, Inner Mongolian plateau and loess plateau, northwest China, where
most serious expansion of desertification is proceeding. Environmental elements of soil wind erosion were se-
lected and their spatial distribution data were extracted using GIS technology and T-S fuzzy neural network
model was constructed after training the sample data of different wind erosion risk level. The model was ap-
plied to mapping wind erosion risk after inputting the extracted date. The entire jobs were based on the soft-
ware of ArcGIS9.3 and MATLAB. The results show that: Firstly, the comparison of the risk assessment with
land use information in Yulin City demonstrates that the result is in conformity with actual conditions. T-S
fuzzy neural network model can reveal the relationship between risk of soil wind erosion and its environment
effectively, and provide the basis for predicting wind erosion. Secondly, environmental elements such as wind
energy, vegetation coverage, temperature, precipitation, topography control the distribution properties of wind
erosion risk in Yulin City. Thirdly, there are 4 divisions of wind erosion risk in Yulin City: the severe risk lev-
el, the intense risk level, the moderate risk level and the slight risk level, and the area of different risk level
are 4 810 km’, 5 824 km’, 13 239 km® and 19 234.88 km’. Finally, the distribution of soil wind erosion risk is
decreasing gradually from southeast to northeast in Yulin City. Moreover, the assessment of wind erosion risk
and its distribution has significant meaning to control desertification and develop economic in wind-sand tran-

sition regions.
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