ISSN 1000-0933
CN 11-2031/Q




L J: / AR

«®'B
" (SHENGTAI XUEBAO)
R LS FE A $£31% F21H 2011 £11 R (FATH)
E x

T R ULA Ry B2 i e 22 A R AE R 09 ik & £ IR % IR 18] AT —— A R B 3 30 AU R ARAE 3% Ay 48] -eeee

....................................................................................... iﬂj@:,)ﬂﬁﬁ,i&'— ﬂg,% (6305)
KAL) T2 KB LA A e JE B 7 T LA oeeeeemeneineeeaneenanenn, W HoR, TR, R, % (6317)
L E A R R L B B EL A eeeeeeerrreee et ae e H AR (6328)
PR T A i BT A FE T S B G v vveeeeeennnnnneeessnnnnneeess e BMEH R B, EEF.E (6338)
I S R B ASL RIS —— AT =AM BRI KA e EHE @R R IEAR (6344)
T B A BB R K AR PR R L 2 ) A AR e LR, TR, B B, % (6353)
BRI BT A ST KRR —— A B RITIRIRA B -ooeeeees ®  JL,EIEA,#E 58 (6363)
WA AR A R 2 Y L JH A Bl e v v v eererese e ren ettt T B, kEW.BFE, % (6371)
K G Ly ALHR ) e 2L AN - R R IE S AR PR L oo TR B H M, HmBEX, ¥ (6378)
TR AR ACSE ST R AT SR A BERY s R B ARy coveveennesnessseseenees BORFE AE A BT, (6388)
B EBEE M B AP BE D ATHEAE oo A, 5B 2 TANG Cindy Q,% (6396)
WAL E R T IR AP IE R A FEF AP R LB WAL evvvrrernereeeeeen B &1 ST, 5K AR, 5K/NF (6410)
AR R E 4 AP IR TR T R IRAF AR ceevemmmieeeee P B WED MEE,F (6420)
RV A B AR THEAT B B IR R EAT B IRACH 89 AL AR e eemevmreee e

....................................................................................... Em;@,%/ﬁg,g&ﬁg;@,% (6429)
K Sk 2 v i A Ly W, I B RN AR A B B ) e e e OE EMA L E,E (6442)
N E T BRI ILBALY 6T 5 Fe AT A RIE bk eeeerrrnneeenninns Lk e, mE%,FRT,F (6451)
& R IEIB F A1) B B A ARAR AP BB AL R B 4G S L S A e gy, 0 xR, F (6460)
B LT EFTED KRR ERARE BRI B, B AL R, % (6469)
BRI FRTE LR R BRIIREF BA R K&, K HE (6481)
AT CISHLAET R HETAXRFR—AFBIE L AW F Mk A I, F (6488)
2010 4F 7 B 2423 RAG YA rH K A Z) B FGE RMAB AT coveeeeeeeeeess WAL T WNAME, % (6495)
B A A BT F T A AGIE P ceeeee e JAAE L, 1L ﬁ,% (6505)
#1 8 PCR-DGGE 7 ik 5 W REV B0 B MR AN A BELE M AL cooveeeneeeennns 4= X ¥ , Yongquan Cui (6513)
M F B RARRA 2 3 A AN A KB FR A B Ao B A R h veeeeeeeee s

....................................................................................... gk %,%ﬁi,m%/@.,% (6522)
ARG ST R I F S 0 A FEAR PRI L o e vveneenne e E ok, ZH, 2L & (6532)
10 A5 LT R IR DO RATHIRK R oo T @, FmE,E WM, E (6540)
AEKMEBIRR T 55 RRRE M AR BEF e Zoka LEA, T ¥#,% (6551)
PR ALEY 5 AL 5 Fe A BT AL TR B A = 18] ZE MW v L e AR, NI A X F 4 (6561)
G LR AT o e F i &R DR L P & S L SRR oK F,E R, E (6568)
Ly ARy TR BR 2E T JE IR B BN IR wovverveeessnenees s AR FEH, X735 £ (6579)
;j&}(ﬂ‘?gg]ﬁ“l‘%g;ﬁd\iifﬁé%}uﬁ .......................................... YEZ K B, KIS (6588)
—FAEM D R E RS T HHIEFEEL oo 2= e UK, % (6594)
;3\‘551',]:%?5%]27%&7 N,O HEFRAEAE v S % ,%E%L,E a’% (6606)
ER545RiA
LA IR A BT ALy 3 R IT vy ST GO T oo eeeeemnsss e #48, EL FLE M, % (6616)
;i%ﬁféﬁ%ﬁyﬁﬁ_y\ﬁ%i/ﬁﬂ R IE RR, wovverrerenrrneeneeneaneii S ?’ =] ;7}(’%-_&/% (6624)

RE

B AT AR E A E Rt R B LM E SR rm e AR, Z | R ¥ % (6633)
FREESHE
B AglhTHL® HARH T ASFEFRRALIE oo HHEE R E OE,F (6641)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 * 340 * zh * P % ¥70.00 * 1510 % 37 #2011-11

EEEEEEEEEEEEEE

EEEE: #8315 RSB B/ N — Bl RN EAET R TR R SRR, DU R/ AE R iy
BARSY N T WA RO ZE BT WCE, 35T O, B AR ARG . PR IUES R e S 2, E R IR E AR
JETT AR S P AR A AR LR A e B AR M B0, A VLR i — Al &, £ SO oA - s 2
Yo BB [ 5 — T i R AP B A Sl 4 7, BTG B AR SRR [ B 52 5 2 29 5 X R4 Y CITES B sk — #) 7l
A,

HERME,: Bz EFRME  E-mail; cites. chenjw@ 163. com




o531 B 21 W H N 2 Eie Vol.31,No. 21
2011 4E 11 A ACTA ECOLOGICA SINICA Nov. ,2011

JUAERS, Evibk, BRI, L8, SRS, SR BRI, 7O R TR DX Ik b 300 R SRR B A B L2 ) 7 SR AIE. AR 28244 ,2011,31(21) :6353-6362.
Fan F D,Wang K L, Xiong Y,Xuan Y, Zhang W,Yue Y M. Assessment and spatial distribution of water and soil loss in karst regions, southwest China.

Acta Ecologica Sinica,2011,31(21) :6353-6362.

7 MR Hr 5 Eﬂwkiuu.giﬁﬁ,u T4 3 49y
K HZ 859 RYFE

JLARAF ) EAK e B E B0k A ERRY
(1. Efﬂlilﬁl-%l%ﬂzm%kﬂktmﬁﬁwf Wl A A R T S % KD 410125,
2. FERFA B TIIE WL A R G MR ST  FRYT 5471005 3. AR EBMEBEBIS AR, LA 100049
4. KPP T RFEFEIFER, KD 410014; 5. REESE B O, JL50 100124)

FEE . DU R RO DR IR R FRAN VA W o ARG, b 38 | R eV ok i/ i AR O MR ™ i, S B0%
DX K A P 2 R R HL S ] G e R A AR . PRI R AR b g OB AR | 32 A MR A e I VRIS B A 5 R
P, BT GIS AT 74 B W 1045 X K 3 R UM A T B0 R RN 2 DR 285 A0 AN, 495 2R3 T 74 g e T DX /K 3 R U
et AR g, T R AR A DX P e e R DR TR 114 82. 8%, AN BBURR X T o5 TRI AR LU )4 6. 4% 5 7K 3 2K vh BEBBURR L L IX
SR T BN AT TP N DX A R R DR AR AL R A T -1E PG g S L 1 e DY A A DX s B S A R R A
V)RR, 7K b SR AR SRR R R R DX TR AR L AL, v BRI L N, BIFSEEE A B TR 5 7 i TR X K
TR B SOR A R AR S R SR S

SRR TR K R s U s A E) O3 S
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Abstract . Karst regions are typically geologically constrained and ecologically fragile. Karst landscapes can be greatly
affected by external factors such as environmental change. Southwestern China has one of the largest karst regions in the
world which extends over about 540000 km® and is home to more than 220 million people. Desertification of the karst
environment in this region has expanded at an increasing rate over the last few decades. Water and soil loss processes, and
in particular the spatial distribution patterns of water and soil loss, in the karst regions of southwest China are particularly
unique. This is due to the solubility of the carbonate rocks that results in a low rate of soil formation, a low-tolerance for soil
loss, high topographic relief and the destruction of vegetation. In this study, rainfall erosion, topographic relief, soil types,

vegetation types, and soil loss tolerance were selected as indicators used to assess water and soil loss sensitivity. Using GIS
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techniques, we evaluated the water and soil loss sensitivity of each individual indicator then integrated the results to
examine the differences in the spatial distribution of water and soil loss in southwestern China. The results show that rainfall
erosion, topographic relief, soil types, and soil loss tolerance are highly sensitive to water and soil loss in karst regions,
whereas vegetation cover is not as sensitive. Water and soil loss sensitivity in the karst regions of southwest China is
generally high, with more than 82.76% of the karst regions classified as being at least moderately affected and only 6. 4%
of the area classified as insensitive. The spatial distribution analysis indicated that karst regions with moderate of higher
deteriorative water and soil loss sensitivity are mainly distributed in northeastern and southeastern Chongging, southwestern
Hubei, northwestern Hunan, most of Guizhou, northeastern Yunnan, and the peak-cluster depression of Guangxi. In
addition, as the content of insoluble acidic material in the soils increased, the areas with extreme or high sensitivity to water
and soil loss declined, but those with moderate sensitivity to water and soil loss increased.

In addition to usual factors such as precipitation, terrain conditions, soil cover, and vegetation, the distribution of
ground water and soil loss in karst regions is significantly related to soil loss tolerance. As a result, soil loss tolerance must
be considered as an important indicator of water and soil loss in karst regions. However, when the water and soil loss
reaches extreme levels, exposed bedrock can become widely distributed. In this situation, there is no water or soil to lose
and karst rock desertification occurs. Our results suggest that increases in the extent of karst rock desertification can be
taken as a primary indicator of water and soil loss in this region. Therefore, occurrences and changes in karst rock
desertification should be taken further into consideration to enhance regional prevention and remediation plans directed at
water and soil loss and karst rock desertification. Our study provides useful references for the prevention and control of water

and soil loss and the ecological restoration and reconstruction of degraded karst system in southwestern China.
Key Words:; karst; water and soil loss; sensitivity; spatial distribution

W ST M DX ML TR (9 AR S PRI 5 X, 1983 AF S R B2 e 2 23 5 149 Ji AF 2 g4 g ke A D — M A vb
BN G —FERIESE BRI LIS o F 1 g i 0 DX Ak P A 2 PR T A X, /K e i, fH 2
VoA AN RN, A AR VR KR S5 (R 2 7K BRI T IR 5 In B Bk R h o ANV )
AR SRR R R AR M, R TR HLM AN L MR KR R AR, — B
IR WS IR A, S AR ST R ERIE AS By O G 55 P b A5 PR 20 2y, S B30 1 04 g Wi S0 e DX /K R 3 K
U A A AL R 1 A S IR IR AL

VE RV #E NI sl B s/ /R PR AR 2 3R G0 H K 370 2 I JAE R R/ N A, 7K 0 2% S P 1
GERZ BN 2 IRTE  HX BB TR LA AR TR XA S B S0 42100, S T 3T RE X K e U8 R SR AT
FERED PR X ) PEAT T K A G AR VA 5 4% BRI A AR o TR LR AN R R R A B I I
FVFILR B SRR R AR R K B O MR 5 AR IR R v SRR A R )T B SN A R AT 1K IR
RAURIETTAN s BR D TEATEE PG LI T /K 30 S OB EA T VP4 AR, 257 R0 i R T e S0 4 e X 1 22
S, R I T AR AR FRR R AT I, SR, AT W SR IX K A 3t 2% F 50 308 A7 7 5 7 T ) AS J2 : —
T, W TR E S R G S R R T 1 LRI 0 AR S R G 7K A S U DT A 0 491 B2 1 8 T 5 b
TS E R , 0B 1 B SR DX A 7K 0SS SRR A TR A 2 s BTy X — PR SR S5 AR
FEX R BRI TIFAN 710 s 53— 7 T, BUA B S R 4R vp T /N | DX R e R 1 4 R B K ik
FEURAE VT, T dfe =2 X038 S04 3T By )™ 12 TR V4 e W S0 e e DX ) R RUBE X LG AT

I e L DX - R BRI R R A1 SR AL G T T X — A, E AN E A BT B R TR O
PEAT TARCHIAE ST E T R T U A B0 2 A, AR SC S R R b DX T K R R TS 5
T T IR TS, ABFTEAE GIS BORSTRF T, LU PY g v S0r R b X O AT 5 %0 G2, e G & 1 ey s 1X
IK A SR AR A B PR, o 3 T G g e BB b XK R i R UM AT BRI R 5 2 R L5 i 5T,

http ; //www. ecologica. cn



21 JUARAT 45 08 g g 0 DX 30 R SRR P PP A B 2 [ 3 SR 6355

B 5 2 A K A R ) DI, 0 30 b DX K 3 2 s 5 28 M 2 (RI OC 2R | 87 1 e W S R s XK
LIS [R) R B (1) 255 [B) 43 S R
1 HREEER

VYR TR X (102°—111°E, 23°—32°N) JLEZE IS LK LAR , /8 2 P, PG T = 5t J5t, ZR g 41K
R LK, W R m B TP R PO EEER AL AR N (X)) ARk = R iR R o A X
Z—ARW R XA BT 54 07 km®, AH 5 FE =8 XN, X P HIE M50 AR 24 | 45 i s 0
SUH A3 AT @ WA AR AR IX , Z XA D il 55T TR RN BGE LA, A
A AR B R4 31 AN/ R AR L TFE 4000 J7 DL b 2R RN EUARXS S v, AR JE AR 3 28, BEAR
R T AR ARG B TF L Y 1 A SRR, BBOK B3R B b S5 A 28 PR (] 7™ JE, AT B A < B D58
i 553 - 2% PRI -4 25 0 R - AR A -1 — 20 AT IR SR PRI IR 0 < ST IR BB
2 HIBESSWARE

AHFGE T PR AR TEUX A, 90 m 43 3E3 DEM 504 | 1:100 J7 13825504 1:100 T 8% 1A, 1:50
ML A R . TR B G — 5308 Albers #2052 , R 200 105°E 55 —FRifELR 2 25°N, 5 —hRifE 4
2k 47°N,

A 1:50 J7 S A FERY , S HOCHEE 1 I K05 K B R S I A B2 KA e A LA
BRI E R A I E KA SO A BZE KA SWEEEZE Aaa SWEEEZE mRihasS
WEAEZE WEE, b ailikcs difas KES A s B2 NESERREEA A KEwEA Axa
EICHEIE A RIRE IR R IR IR I B G KA SR AR A A S A )R MR S S
WEEA B2 WRIRE A B2 A . BT RmREa B TR & & WY i ml, Rk, 200 A ol )iz B 22
PEBRIREL 7 SRR 792 12 DL HLJZ XA AR SCROAF 5T X 8K

Nin R
Nin R
F1 KRERREBEITNIERS RITHE

Table 1 Classification standard of assessment index on water and soil loss sensitivity

pie’d AU R R B Hh BE Rk B85 & MUk
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
MR R R <25 25—100 100—400 400—600 >600

I AR Topography 0—20 20—50 50—100 100—300 >300
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. WA BFUE R B AR .
A R > o . ) — 4 — N ,
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LRAFMER BREEERK  BRIAEK SRR K
Soil loss tolerance
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Fig.1 Integrated assessment of sensitivity of water and soil loss in karst regions, southwest China
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Table 2 Assessment of the sensitivity of precipitation on water and soil loss

Wi AN B2 AU r AR e AU e BB
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
TR Area/km? 967 3790 169025 271548 89789
H 47 kb Proportion/ % 0.18 0.71 31.59 50.75 16.78

(2) MBI AR BE RS K A A B 3
VU R TR M DX M M S5 SR % | 25 g TR MBS AT 20 A LU R BE , MO R AR, P 2 DX N i
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Table 3 Assessment of the sensitivity of topography on water and soil loss

Uied AU I R AURR i AU R U AUk
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
T Area/km? 2738 16559 41145 197417 277260
'H 43 L Proportion/ % 0.51 3.09 7.69 36.89 51.81

(3) HEPHTREK 2k ORI

PR M 1 DR X0 K D O o PG U DX 0 (5 &), 3 220 B A
8. 35% 1 5 PRI AT RFLIX MK 00 TR LR HE AR 5 0 4 56— 7 R ORs PR 2T AT
ST WA WA HE DS 5 AR, R A-B-D R BRZ C 2, R 2
B2, — IR 57 A K USRI RS ), 8 (b A D 0000 T % K - e i
RIK R E T PR 5 6 B kK, 205 BB 3. 19% . NS SR AT R X B 38501 T
B PPN O 2 BT AR, SN RN PR S AR N, 2L W
ACH TS BB 1 D5 M 0 T ML 5 R D 93 8P R, B T, DA
SV ST HOI 25 R P T D U1 B R 931 4 T DK AR, P3R5 TP i
M, ZREAHBIOLLITIN NG RS, AN P 15 B0 R AL M
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Table 4 Assessment of the sensitivity of soil texture on water and soil loss

pie’d AU R R Hh EE R o BE R Uk
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
T Area/km? 26536 18770 214932 257552 17036

‘B 43 Lt Proportion/% 4.96 3.51 40.19 48.16 3.19

(4) P T3 0K R BUBHE A

VU 958 30 DAL 7K e U 2 e A B SRR v BE URR X O 2 (3R 5) ik T B A Ay Y g g S0
MO DX AB R TR S B AN bRl R T 3 IR i S TR HAT B B K LR, — 4R — 2R R
DA T DX 7K 378 R SR DA vy B AR (H 3 P oy R T B L B ARR . IS 8] o AR A R ok B B P B
JEIX R B AEST Y, W g RS, ST ORHR , AL REPYIL PR, TE PG AL, 1104 R 25 o S0 D5 e R RS
X Z A A E R SN e 5 P 2R TR A M R SRR oA X

®5 HEHRBEXKLRESBMEITN

Table 5 Assessment of the sensitivity of vegetation coverage on water and soil loss

Wi AU R BUR Hh EE U ol BE AR WU
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
TN Area/km? 47805 327812 158739 235 13

T 43 X Proportion/ % 8.94 61.32 26.69 0.04 0.00

(5) AV ATk 7 BRI
T 5 1 98 A0 2 7K SRR 4 o BB ., oA SRR RV AR Dk (
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Table 6 Assessment of the sensitivity of soil loss tolerance on water and soil loss

4 Hh L UK ey AR e UK
Classification Moderate sensitive Strong sensitive Extremely sensitive
T Area/km? 189081 97384 248654
H 47 kb Proportion/ % 35.33 18.20 46.47
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Table 7 Integrated assessment of sensitivity of water and soil loss

Vi 0 LR Hh R e B U A
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
T Area/km? 34132 58000 110229 201744 130448

H 47 Proportion/ % 6.39 10.85 20.62 37.74 24.40
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Fig.4 Percentage of sensitivity of water and soil loss grade in different lithologies
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