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Abstract: Based on an ETM, which utilized remote sensing software and geographical information systems software to
construct a number of channel compositions, and by employing geometry correcting technology with the Universal Soil Loss
Equation (USLE) as a pair of theory foundations, we used map algebra methods to assess the sensitivity of soil erosion in
ecologically functional areas in Dongsheng, Erdos. Within this region were typical grassland hills areas, typical grassland
districts, typical grassland desertification areas, desert grassland districts and urban residential districts. We classified the
influence of precipitation, soil, topography and vegetation upon factors of soil erosion into five different degrees. As a

result, we concluded research with an assessment map of each factor. We also drew integrated assessment maps of the
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sensitivity of soil erosion by overlapping these functions with ArcGIS. Through these assessments, clear possibilities for
light, area coverage and spatial distribution patterns in soil erosion sensitivity came to light. Steppe hilly area of soil erosion
sensitivity index SSj was 4.2, typical steppe plain area was 4. 0, typical grassland desertification area was 4. 6, desert
grassland area of soil erosion sensitivity index was 5. 0; This report also assesses the effective countermeasures controlling
said soil erosion. The result will provide an important support base for partition management of ecological environments, the

sustainable use of land resources, effective control of soil erosion, which will be of wide interest in the future.

Key Words: sensitivity; soil loss; spatial heterogeneity; regionalization; eco-function
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P55 o 2 e X 0/ 25 38 v DA B B R A, R L R R W 0 A Ao B A R R
ORBIR AL T3 . oAk B 5% T 406 TR BT R, B8 R B AR, Y AR, TR 2133. 80 km® , /K 135k
T AR B TR 96% o AR R MAR ST 12 7500 ~ 10000 t-km > AEEVD B 1520 x 10*7) J@ F /8K + 3
RIK, MWEEZERE15% . BTZR TR K ERE S B RS54, RO A= 77 8 K AR %
BT, R = BARTIARE . Sl RA M X R AE = 2B 1 K, ARE L EZK S RIEMBE R &, K
R ETEME 3 AR EARR, A0 ) F B K B T e, B RTSE3 8% 0 750 kg hm P2, #4Hb
X i F A SIS B, KA A% 225 8 .

AR 58 B4R P TR K B B K KR A B AR SR B S MR 1 BRI, % 4 i I3k
— A 25 A ) R BRI T S BEY, AU AR S S X L Rk i A B IR SR A B 1 S, Rl
Sh P R X K - 2 TR B4R 5 3h 7 W I SR bl e
1 HRAE
1.1 X AEs

SRR ZHARME LI T 52l 134 X PU RS AT, B /R 25307 o SR b R B M S 43 (109°08720” ~ 110°23700”
E,39°00'10” ~39°58’18" N) , = PG 106 km,F§dt 7% 35 km, S EFH 2133. 8 km’, WSk E 1615 m, %
1269 m, PGHRH#ALTE L R VD HORF AR S5 U 34 S, 0 KUt 5 . I v R B BB YRR D0, R
R RIERE R EE , WRBER, EWECR , R E)E, i 2w, & TR LB ER LI, H
TRBEES . BEHRNIESUEER KGO AR, HUNAE N2, K LA E, BA SR
VI FEEREHZ — .

ZXIJE T RREMES AR, K ELE 65.7 ~70.3, FEFHRBAES.2~6.0 C, BRI 2499.0 ~2580.3
Co FFHFEKER g 374 mm, Bk AFERTTH D TR, HiEREIRIR 0.31, FHHRIX AL N 0.25 , J& i 7Y
BT RAMEX . R T K RE— N EEK A Z, A, B THEAME  RER T
TRV BT @i AR 7 1 R B, 2 AP 4 R W 5 b K TR 2 T K U LA 2R G 16 40 AR R D A K
SRR AR, T KB R . TR S L RS i, AR AR 77.31% . TR
SR BB B SR K SRS R R R 20, AT R R £, 368 5 1210 MK 22 4+
JB 4T AR (R DD,
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Table 1 Soil classification and distributed area

% T (hm?) i BT LA (%) o

Soil classification Area Percentage Distribution

ZEAT 4 Castanozems 66575.7 32.63 2 Hb X A4

K15+ Skeletol soils 91187.3 44.68 WA 454

K>+ Aeolian soils 26408. 4 12.94 VY PU4HE M A

#1 + Fluvo-aquic soils 19830.0 9.72 YA T R ARG
P+ Bog soils 59.3 0.03 iy H ARG K5

ZR X A AR o O T R RS A (H BN ™ . FE XU X, 2 AV A O 3, G0 T (Artemisia
ordosica) JEFE3E (Salsola collina) %5 ; fEizihhAy , Wk B B ( Thymus vulgaris) JR 7 (Stellera chamaejasme)
SRR MR R B — MR 20% ~40%

FIF L& Landsat-4,5 [ ETM 4% (2004 4) $4858 i 28 4K 1 (ermap ) , #1385 8 R G (mapinfo)
AT 2B IE A B TR I RS (8] 434 5 & B R X IR AR 00 5 T F 1T 486 74T , 56 IR Bk b X ) 52
BEBSEDIRR X . TEMERE b X &ESIIRR X M 2T AEBHEATRE 2, X L 4%
pH E#1TIE
1.3 BUBHEREEITE
1.3.1 TERUHBURMLE N

iz 38 A R R BTV SRR R M (R) 3O A 7 (K) RS 7 (LS) 53RE
FHET(C) A MNFHEMEE . RALERITHERERTE 75t 5= 0 5 STk A/, B E RN, 3%
(R A HE B0 B T EAS (R b DX R K AR | 338 st S A o0 IR R I Ve R ], 32 R InA O 25k
BRI AR MERZE SR

SSj = Y C(i,j)Wij
Krf, S8 j 25 6] BT L3RR b SR FE 855 C R @ R SR OB S M Wy e L3RR R T I

E,
Dsj = | [1p:

1.3.2  +Hb VDAL BUBEFE 5L
K, DSj R j =5 [V B MU TS 8 Di Oy | R R R EERAE

1.3.3  +HEh BB B0 R

KA, YST O J 25 [ B0 T b ER B BUBMEAE R Si O @ IR U5 4%

ZNF IR, B HBE, B50 SR P R EE (SS) X IR, 15 SRS R E A .
2 H#RESH
2.1 FREEHXHESIEET X

HE 2SI RE 2 DX R DX AR P B U0 AT KR A S ST S A 2SR A R AR AR L s ] S
FARL S S B, 0 DX S & A AR S R GU B R B A ST e A& DA R AN 2875 3h B R 58 B2, T J Ak
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SIBEX R . LA B A FRAIREE ] 29 B F JE Ge— Uil , [ ik DR st ol B g A 7= ML S5 4 B9 A Ry, 4 X3
B e B R HIMR S DI RE, 32T XA IR R B . SRR RIBUN TR ESREHIIRS TIRE,
ARER  EEASRERB NS 53R, KR RS B AR 451 5 T RE R [ — P A A T2 75 X
AR MR I, B T BUX R, MES —EH (K1),

11°23'00"E 39°58' 18N -

N

-+ 109°08'20"E 39°00" 10"N

iR X Typical prairie region S E R X Typical prairie region
1 B8R 8 X Typical prairie hill region 4 FEEHLE X The desertification prairie region
2 LA RSP JE X Typical prairie plain region 4 X The city and town
3 LA AL X Typical prairie desertification region 5 W8 fE4E X The urban residential area

Bl R X A4S X
Fig.1 Different ecological functional areas of Dongsheng district

ELARERTIRES KON 4 — G X Hh (1 78 B e X %2 FRHRKESTESRKD
ﬁ%ﬁ_ﬂﬁ)gﬁ%z , E\Eﬁ:{ﬂﬂ 1745 ka , ﬁ\:q;, 3 /l\ Table 2 Types of ecological functions in the Dongsheng district
— Kb SRR K L 1091 ke, BB R A
TR R 133 km?, BB FHEIK S20km® ff— o Seeonder )
X P IFBERK AN | AT, may R 1745.00
352 km? o —ZRIK HP HOIRA IR 43 0 1| AMIRELE X, | R R S
ﬁfﬂ 7:7 23.53 ka ( % 2) R Typical prairie hill region
2.2 KISR0t A5 TR BB ST T gon 13300

AR R TR E 53 SRS (T 5, 3 WK
TFRK ) I T EI R0, HI LA Lt sl e desertffestion. 2100
163 A LIRS B X - MR AR S L e 4 FEREEX 152,00
JRIEASHT o Typical prairie region  The deserification prairie region
2.2.1 LHREURLE Ty s T et a9

TR BRI AN RO T R R 5 Rt 4
R X, PEAT 302 vt A 205 3 ) SRR B , AR 1 K R 5 1 R 3B I A A G T 1A
FARFBFE AR, G5 GBI X AR K s AR ZSFRBRIR L , 32 Tl 38k 7 B2 rh oK R (R) L £
B A T (K) BRI T (LS) SRERE T (C) 4 MR R R, e SRR sk B s
PR P AR TR SRR (R 3) o B TAEARMX K 0 | 85 S TR M E A
A, SRR MR AR B0 BT L2 AT R A RN R WfE 2SR . IRIEASE AR AR
WG BT R BN, FE S HRNE(F4) .

WM R R A YR T8 TR, AR B E R EE L, AR ST, 2 5 e & FER
H—R IR . XS BRAZ B A LE S RN LR, ARG SV R EZ B HE R
H, & NITT R A RIBE I MY R BERBAK P/ B 2248 5, W X — I B A5 B AR, K yME ™)
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®3 TEEHEBESRIER
Table 3 Classification of influences of precipitation, soil texture, topography and vegetation upon sensitivity of soil loss

ik AU R rh BRI ol B R AR
Grade Insensitive Less sensitive Sensitive More sensitive Most sensitive
Rk £24001 77 (R) Rainfall <25 25 ~100 100 ~400 400 ~ 800 > 600
8 b, Soil texture ARV i‘;ﬁii’ av £ mbt, Pt gﬁi’ Bt w5
HuTE AR AR BE Topography (m) 0~20 20 ~50 51 ~100 101 ~300 > 300
I, SEIER, BEANR, — o
HBE Vegetation A TORTRE MARIE AR~ O Y
PN TK R B
A FIRAE (C) Classification 1 3 5 7 9
Sy AnsE(SS) Standard 1.0~2.0 2.1~4.0 4.1~6.0 6.1~8.0 > 8.0

b ER AR AR Dy S e 5 b R R e AR
R AT BB, AT AR 3 3t R 7K LR ) 2 UK X B,
PR R E TR TR L SEFRR
R BRESF R o ELEBIC BB P, B RLH
KA REE (RIE—F PR R BRI A S
51 T HRR)Z T 1R Eh BT ekt B /K ELERIR B ) , Rl
SRS A EBIX (S 8 E KA R X K I
FOK LGRS EERRUE) " B AR R B TR
KA ALBE SHTE IR 0% (R 6) o

HRYE LB A AT HEAs , AR L IX A 4 AT
REX (BRIREEX) L3R A6 5 HIRBHCR LR A B 8
a5 (RT) . SMAEFE TR X R EmERER

®4 THEMERRENER

Table 4 weighted factors of soil erosion

EL HEE o 2 AR ol Sy A X
Factor Significance T E M Weightiness
%7K Rainfall — R EE 0.1
}h4 Topography W EE 0.4
+ 3T HD Soil texture B B EE 0.3
FEHE Vegetation YN EHE 0.2

* TR MBI A S B RNE, 2 A, Bl i E,
T 00 R 4 b HEAE (SS) IR, 75 H S0k 45 4 T A
Evaluation of soil erosion sensitivity of the weight for various factors, the
formula, that i value, classification and re-classification standard value in

the table (SS) control, that was the sensitivity class size

BSS = 4.2 MW EARUE(SS)4. 1 < 4.2 < 6.0, /8 T LIRR M UK ; 13t W BEALBURIEIE B DS/
= 6.3, MAETRAPE(SS)6.1 < 6.3 < 8.0 J& T b i Ak iy BEBURK X ; T3t SR B AL BURMEFE B Y =
L 71 ARYE D FARHE(SS) 1.0 < 1.71 < 2.0 J& F L uh B A BURIX

RS DEAHBESRIER
Table 5 The sensitive ratings index of desertification

b Factor R EEEHUR R SO B

Insensitive Less sensitive Sensitive More sensitive Most sensitive
Y2E 45 % Humidity index > 0.65 0.5~0.65 0.20 ~0.50 0.05~0.20 < 0.05
K HZERTF 6m s KKK RS Windy days <5 15 ~30 30 ~45 45 ~60 > 60
ST Soil texture HH b R =953 Wk
T 3 (47 ) Vegetation (winter and spring) 33 & B/ Wi B
SrRAE Classification (C) 1 3 5 7 9
S %hnifE Standards (SS) 1.0~2.0 2.1~4.0 4.1~6.0 6.1~8.0 > 8.0

X FHBEFOF X, R MBI S = 4.0, RIEIIFARHE(SS)2.1 < 4.0 = 4.0,/8 T+
R BRI ; TP B BRI DS = 6.7 MRIEDHARHE(SS)6.1 < 6.7 < 8.0, /8 F L ¥hiEfe
R BERURRIX s R BB IR L VS = 2. 47 ARIE D FATHE(SS)4.1 < 2.47 < 6.0, /8 T L EEBLE
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F6 HFUHRBEEEIR
Table 6 Sensitivity ratings indexes of desertification

i Factor T IS R IR B
Insensitive Less sensitive Sensitive More sensitive Most sensitive

7% K& B/ [ i & Evaporation /rainfall <1 1~3 3~10 10 ~15 >15

KB EEE (g L~!) Salinity of Goundwater <1 1~5 5~10 10 ~25 >25

HiJ% Topography X WP, =AW Zl B R [LESS R J5, PR At

A FIRAE Classification 1 3 5 7 9

43 krnfE Standards 1.0~2.0 2.1~4.0 4.1~6.0 6.1~8.0 > 8.0

®7T FHBXARESIER LESMRR

Table 7 Eco-functional areas division of sensitivity to water-caused soil loss in Dongsheng

TIREX Rk ARk T R 9511 B RRE Ui R AR B
Regionalization Rainfall Soil texture Topography Vegetation Sensitivity index of soil loss
B LB X 5 5 3 5 4.2
R JRIX 5 7 1 5 4.0
RFEDHX 5 9 1 5 4.6
FEBEH X 5 9 1 7 5.0
PERIGE ZHFERTF 6m/s T I VBB
Umidity index KX KEL Windy days Soil texture Coverage of vegetation Index of desertification
BEJRBR X 5 9 7 5 6.3
HEFOFIRIX 5 9 9 5 6.7
R 5 9 9 5 6.7
FEBRRIX 5 9 9 7 7.3
R/ R T KT B HIE Hh BB
Evaporation / Rainfall Salinity of Goundwater Topography Index of the sensitive salinized soil
B LB X 5 1 1 1.71
R JRIX 5 1 3 2.47
RFEDHX 5 1 3 2.47
LB RIX 5 1 3 2.47

AT YLK TR R BURIETR 8L ST = 4.6, RIBARARE(SS)4.1 < 4.6 < 6.0, )8 T LR
HBERURR X ; R B BUBESE R DS = 6.7 ,RIEDFARHE(SS)6.1 < 6.7 < 8.0 B T LILYPIFEMFE
BURRIX 5 T ER B BUREIS B VS = 2. 47 MRIEDHFARAE(SS)2. 1 < 2.47 < 4.0 B T BRI

TR X IR M BUREAE R S = 5.0, RI\AFARHE(SS)4.1 < 5.0 < 6.0, /& T HIRR I+ B
BRI TP BEABUREAE DS = 7.3, RIEDHATME(SS)6.1 < 7.3 < 8.0, /8 F LR AL R BEURRIX 5
Tt BALBUBEIS R Y = 2. 47 AREDPARHE(SS)2. 1 < 2.47 <4.0 J& T bbb B MURIX
3 &£R5ifE

BTV, AR X R BA AR WSS T SRR M E N & RIMMARE SN, X5
HoA R X A BFIT A RN 2 4 AR T AR X E 3 Y BAL T = A58 T+ s VD AL BE AU X, Ky
VBT R 2R SRR R IX > AR X = SR RIX > SRR R R X 1
RAFREET = , AR FOF R X R T R R R R B URIX., Fe i 55X, AN B YL X, S0 B0 i e R X
F AR b BRI K E R RO R BV R R X > AR X > AR
BRIX > SRR JRIX ;s wt AR BT =, S8 B e KR T b B A U X, HE 3 KR T+
Mo ER A B AU IX

SRR AR M3t X 6 PR B DX L AR AE AR 2R oA O AR S 2, A 07 o 31K, R 3baB Ak, 3R Ak L3R
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R, AL R AR R A F PR BE T A AR BRI K, R R IR K
BEIFR MR T B MBI, AN R 48 RS AT ge >

WRIEHTHIIT, 32 LR, YO TE I AR DR B — Ml — 37 MR RD 2 1 DR FABL ) SR A3 1 AR
R KT A SRR RBUE BEASBOMBBHEME B A B . BRI , SRR ST R Fek X 49 2 S PR B it
LA K A IR, B A 4278 P 2 A SR , A HE S0/ 25 30 7 J: b XA [+ A 25 R X ) - 498 £ o A U
PERHIE , 85 RO N TR 5 N TR MASS & LU () MR & R B, e IFEARNE,
SR R S B E U BRI SRR DL R A S L 2 B SR R BT o R B, ik itk X
FERR R S5, 7R J b DX A 25 B 35 A B O 5 AL AR 224, AT S W I 3 IX. - 398 4Rt SRR IX 3 P 1t
(BT
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