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21323.7 km®, L2000 4FHEN T 6.4%", (HA-2JEH FECA A X 4 oA Bk 7e i —
HY IR BTG LE

A AL T RS I GIS XA AL B 25 Rl AR IE S N Z e A TR KRk, H
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W ER, 5 A AL ARG 2 (0] 40 A1 5 7T 4488 A4 %) 5 2E R o4 W e ) 25 (1)
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FUIX A A7 AR R 23 (8] 43 A S8R 30 1 A0 8 RIS M AR B0 I o Ml BRI g e PR ) b P B 2%
FZs [R5, DS B R H J5 3K s R 7 A — BT i 2 [a) A A A AR 19 R BB A 2 it 1Y)
ST AR T S AL, IS REM T 2 T 2 I AS BAEF o 1A AR A HA AR AU AN B
FERAB AR, BT ABRIEE A, o mT LRI 5

R, 7 SCHET GIS BY 23 6] 434 7 125 F0 BRI SR 10, o) 7 1 2 VA R 45 [X A T
Feihzs [ oA R IR S i T o, SR DU I RRE . O H A X
A2 [ o0 A BAT A A RRAE? Q) AV A X A7 AL A 25 [ 43 A w7 AT B G 2 il R 2
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VU RE 7 AR AT XA 45 DA
s AL B TR AE L 1]
ROV SRVE DL S AR
FEL R, AR 1305
+ M S AR 26.5 7 ki,
Hop 5 W AN 13.2 J7 ko
(Fl1), 2014 4F X d 0 A D
RTAS TN, IR
250 N/km?, Al N H AR
5875 N, A ANHEW
79.2%, FHMAK A 923
TN, BRYETZHBA S5S
Ao IR X A AT AT E]

LB, AR 14 °C~ 1 PRI R X
18 °C ﬁg ﬂ] I}% & 800~ Fig. I Geological situation of karst valley

1600 mm, AYJHFHIFAN 1.3 B . HEIK7E 30~2500 m TG I PY, Ik S g L i e |
HREA KBkt

@ BAEAR 2014 4E FE Z G 11 R Wk Kt )7 48 1Rk (http://www.stats.gov.cn/) o
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FE S A BB R IR T 2015 4R A b E RN BE IR AL A= F 5T - (http:/www.gyig.ac.
en/), AEALKEEFR T Landsat-7TETM 808l %5 (8] 43 $8% 2 30 m. DEM ik I T h
FERLE B LI 5 R MBS [ 57 & (httpe//www.gscloud.en) , 28 [ p 81
H30 mo REMEIRIE T ES SR (http://www.cma.gov.en/) , B E]FEEI A 1970-2013
A, 2o v BLA A (AL BRAG 3] 7Y g b DX 2 AR AR R A o R RS R T R
PR B B A B G TP (http://www.resde.en) , B[R] 2015 45, 25 (0] 40 R0 1
kmo AT, S —r b AR 7= SE S A R R T 2015 4F B R S T BUN ST R A% (http:/

www.stats.gov.cn/tjsj/ndsj/ ) »
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3.1 REBTSHEEF

Pl 2 A AR i 0] LAKS Bh B A sk IO B S LB, JF RSB Rt 4s 2R
T3 B IR A B ok A5 8], ArLAZE T DEM B 76 GIS B¢k rhadad 5 i 400 T
EARBUMT, 0 A5 B 45— A A B B Ik 1 3k B8 K R (@ k. 1B, A a5
b/ yie S RS A A = R X

F2 AREAREE

Fig. 2 Proxy variogram
3.2 BRSO
321 AEUERRS RIECA ARSI A EAGOR SR R B M 548, A
B AEACRN R EE L R ERE 3ANEYL
3.2.2 FMERIS  FRBRIRER A S AT E T AR R 25 DS RHE, A R o
4% EEVEIKRE . EEMEABE . KA S A A TR SRR IS s . Hhig
SLYERCE FER R K G I P RIZ IR . RBUR KR . BRI . IR S
HaaEZREEYRA A (IR TiA340~520 m); KA SHA A EZFERK
HM A= E I b DR A A Tk S Ie i E  E ORI KA A B = i
KA. A G REFB A A SRS . WIS IR,
3.23 ETHEEENEES T 15 DEM &dni#in . BITRE TG, i, 22
Y. BREVERBESAG I > R 425 0°~8°, 8°~15°, 15°~25°F1> 25°,
3.2.4 EFDEMEURAER SN RISAT ARSI L MALS, K78 DG B N i)
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43R4 0~400 m. 400~800 m. 800~1200 m 1> 1200 m.
3.2.5 SEEEDW K 1970-2013 ARG X 44 4 E FGR G 0 [ I B 1) 22 - Y (E
IR AN . 800~1000 mm. 1000~1200 mm. 1200~1400 mm F1> 1400 mm.
3.2.6 THFIRAEEES  HIBRAIRITR LA IR Tl # i F e, 4 ki . poib . woth
AR 425,
327 NOBEME—F AR SEHEEAIE i E % EmEAIX 130 M 25t
AU TORIR IR Bt i N VBGRB8 — b A 7= BE A B Jm MR, W N 3 oy
AN EL: 0~100 A/km*, 100~200 A/km’, 200~300 A/km’FI> 300 A/km’; ZF—r= A=
FERE AT 4G, AN 0~10427C . 1042~254278 . 2544~501ZICF1> 504247C.
328 ETFGISHARLKZEDGAN KA X ARIEH A B S5 R E 53378
ST, A5 BN SR A A AEAN ] R 0 25 8] 43T o
3.3 ETFHhIBIRMIBS R0 BN E F 54
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—EE, PRI R AR X A AR R AR g (. B e, 1 ArcGIS ol AL 2 5
BB AT B2 T2 S, IR R 8 2 S B A AR & Hp AR
oY AEE R, RS — AR m AR, AR X, X2, X3, X4, X5,
X6, X7 HFEMG, srRlRat:. YW k. RN . ANDSE ., BHAE., 4
FEEMER IR, X YEIRCA RIS iz 715 8 g (45 2R, Smisad iy
H AR X PR IE T LIS 8 K g (. ¢ MMEICNT0, 1], EBR, Sl A7 YE
R e . IR R AT

PR] 7~ 4 00 1 2 T S0 o A 0 54 s L PR 7 S 75 5 M B A5 b (B 25 0] 40 A 25 5% 19 D
B, DA A, A8 B RN AR 20 3T 38R0 L 45 SR DR g (B S 9 TRl -2 I s 1) g R
AT DI R PR R S A e 3 BAE A S S BAE s 4, RN T .

L
zNho-:
qzl_hZI :1_SSW
No* SST (1)

L
SSW=Y'N,o; SST=No’
h=1

K. h=1, - LAY SHHEFXB53)ZE (Strata ), BI3ZE8050 X5 NN G308 )2
h A X BRITTEG o, Fl 6® 3 502)2 h A X YR 5 22 . SSWRISST 73 2 N 7
722 F1 (Within Sum of Squares) Fll4[X &1 /72% (Total Sum of Squares) .
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4.1 AELZES UK

AR IX A A A 18] 40 A A 3 TR o VA A IX A A R T AR
21323.7 km?, [HEZ M IX A+ H S ALY 8.3%, A X A TATRIARAY 16.1%, iR
T B R A AL T AR5 R 11894.8 km® . 8615.8 km® F1813.1 km?, 43+l i A4 Ak T FH
19 55.8%. 40.4%7F13.8%,
42 AENUEREEEFRHNZE S

METHEER], VR AR A A R T 2 TS ICA T, FOR MG T iR ER
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WEJE A . KA S oo 52 sk
H 2 7 W 23 A5 T AR 4303l R 9906.8
km’, 56252 km’. 31934 km?,
2598.3 km’, A A X A A 1 R
46.4% . 26.4% . 15.0%F112.2%; 7]
Bf, A A B B R A A
W 22 55, SRS IR A A AL
MR, 1K 24.8%, HOE A AL
W e fe iy, HREES A S
. AR EEERERN161%, KAS
H A B2 A e A il &A%
12.0%, 1k R £k 5 JE i 5 5 A v
A AT KA R R AR 11.4%, HE

FE A RAGI) e . T, 4lifi B3 s KA AL s [ 4 6
@Eﬁ% @%ﬁéﬂi?’f(%ﬂl El i‘% IEIL:E Fig. 3 Spatial distribution of rocky desertification
Ak & e EE AT in karst trough area

R ERBEERARUERRESMENZESH

Tab. 1 Distribution of rocky desertification in different types of lithology in karst trough area

FrikZ R P AL HEAE AR KRR

(T FY/km?) (km?) (km?) (km?) (km?) (%)
L A (39995.2) 4722.9(39.7%) 4771(55.4%)  412.9(50.8%) 9906.8 24.8
HELNEA 555 (19153.2) 1383.3(11.6%) 986.5(11.4%)  228.5(28.1%) 2598.3 16.1
RAS A= HT)Z(23568.7) 1860.8(15.6%) 1250.5(14.5%) 82.1(10.1%) 3193.4 12.0
BRI I 4 (49402.8) 3927.8(33.1%) 1607.8(18.7%) 89.6(11.0%) 5625.2 11.4
MiT(132119.9) 11894.8(100%) 8615.8(100%)  813.1(100%) 21323.7 16.1

43 ARUERERERHZE 53
TR O BAL BN 15°~25 HVERPY , O BAAEIZ ARG T R AR
K H22.9% (2) o AIFREEATBACAE K ST 1Y LB 53531 1 311 48.6% . 45.2%
60.9% (J-REAIZAER T ATBALRIIRL) o Rl o A Al 2 B A A AE 15°~25° I ZR Bk
Z I, SRTESEE> 25° M) AL XA B LIR B A A 2, T AL 1 4.8%.
£ HRESREEUEREHE R EES

Tab. 2 Distribution of rocky desertification in different grades in karst trough area

W) IR AT AL EREEABE AR KRR
(Hi A /km?) (km?) (km?) (km?) (km?) (%)
0~8(21096.1) 1048.5(8.8%) 765.1(8.9%) 47.8(5.9%) 1861.4 8.8
8~15(36956.2) 3520.4(29.6%) 2584.2(30.0%) 230.9(28.4%) 6335.5 17.1
15~25(44495.3) 5780(48.6%) 3899.9(45.2%) 495(60.9%) 10174.9 229
> 25(29572.3) 1545.9(13.0%) 1366.6(15.9%) 39.4(4.8%) 2951.9 10.0
BiH(132119.9) 11894.8(100%)  8615.8(100%) 813.1(100%) 21323.7 16.1

44 AENLEAREBERPNZESH
M3 HER], MR XA EAEARGR AR S22 AR X AL R
AT TE 400~800 m AR TE BN, A1 AL TE AL 9786.3 km?, A A X A7 Ak AL T AR AY
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K3 ARERREEAERRBENZES
Tab. 3 Spatial distribution of rocky desertification in different slopes in karst trough area
R (m) REAaA TR AL A5 ATRAL S A
(T F/km’) (km’) (km’) (km’) (km’) (%)
0~400(51526.7) 2048.6(17.2%) 865.1(10.0%) 47.8(5.9%) 2961.5 5.7
400~800(27745.2) 5299.6(44.6%) 3922.9(45.5%) 563.8(63.3%) 9786.3 353
800~1200(35672.4) 3520.5(29.6%) 2642.2(30.7%) 165.6(20.4%) 7586.0 213
> 1200(17175.6) 1026.1(8.6%) 1185.6(13.8%) 35.9(4.4%) 2247.6 13.1
B31(132119.9) 11894.8(100%) 8615.8(100%) 813.1(100%) 21323.7 16.1
45.9%, 1F400~800 m i HRE FE N A AL A e A - fi s iR 310 35.3% 0 ANV BE A0 AL AE 1%

SERER T 5 A EE B 20 ) SR 44.6% . 45.5% . 63.3%.
BT AA 2247.6 km?,

A AT AR 6.5%.

TE> 1200 m ¥R A FRYHBIX, A

4.5 ARHEAREREMX PN

MR ATER], 5K ARAERRFELEN DX A EER, AHEMaX
A7 AL T B A AEAR YR Rl 1200~1400 mm JE R, A AL AL A 8010.3 km?, (54l
A X A Ml TR 28.0% , TR FE P A A Y A B 5 N 25.0% 0 SRR FE A AL 7R
AR A LT R EAE 53 1) 48.6% . 23.3% . 27.3%.
4.6 ARKEARR L FIAEBE GH=H

MESTER], MAXAFEAEANR LA H X TP EEREER . SHEEAKX
ABAEE AR b4 RER - i ), A AL TRIA A 10165.6 km®,
P2 DX A Al T LY 47.7% , FLrp AR | rp B R B A AR AR B b P Y ER 4B A3 1 R
49.6%. 55.7%F120.1%, B AL & LR 0 38.1%; 1EAF M E A,
%ﬁﬂcﬁ% U45267.4 k', HAEAR XA BEAL R TR Y 24.7%, ASRIRRE A BALAE 12 4 3R]

KA 5 A R 17.1% . 24.8%F1 11.6%, A1 B4k R A= 38H 33.0%;  FiHb b 47 4k

R4 EREARARUEARERETHZESH

Tab. 4 Distribution of rocky desertification under different rainfall in karst trough area

Fé i 13t (mm) BEAEA HEE AL A ATEAL ST SR

(I F/km’) (km’) (km’) (km’) (km?) (%)

800~1000(31708.4) 1605.8(13.5%) 1852.4(21.5%) 158.6(19.5%) 3616.8 11.4

1000~1200(47564.1) 2533.6(21.3%) 3325.6(38.6%) 289.5(35.6%) 6148.7 12.9

1200~1400(32011.4) 5780.9(48.6%) 2007.5(23.3%) 221.9(27.3%) 8010.3 25.0

> 1400(20835.9) 1974.5(16.6%) 1430.2(16.6%) 143.1(17.6%) 3547.8 17.0

BE11(132119.9) 11894.8(100%) 8615.8(100%) 813.1(100%) 21323.7 16.1

#5 LRBEARAELERRLHAAFR THEES%
Tab. 5 Distribution of rocky desertification under different land use patterns in karst trough area
A R AR AL AR R

(1 B/km?) (km?) (km?) (km?) km® (%)
HkH(28515.8) 5900.4(49.6%) 4795.6(55.7%) 164.2(20.1%) 10165.6 38.1
FRH(61669.1) 1881(15.8%) 683.3(7.9%) 469.6(57.8%) 2728.5 1.9
HH1(29009.1) 2080.2(17.5%) 996.7(11.6%) 85.3(10.5%) 3162.2 49
A FHHI(12925.9) 2033.2(17.1%) 2140.2(24.8%) 94.1(11.6%) 5267.4 33.0
B31(132119.9) 11894.8(100%) 8615.8(100%) 813.1(100%) 22141.7 16.8
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AN 3162.2 km?,  SHEAS XA AL B R 14.8%, FoA R | Ao s e B A Ak He )
SR 17.5% . 11.6%F110.5%, AR R R 4.9%; WAL mBUN, AEir
KAERWAL, (U 1.9%,
47 AELEARRAOZEFHSH

W6 HER], AR AEALEARR A DB EES, HE5 A 0%Ef
ANELVETEME KRR, AR XA AL T 1E 100~200 A\ /km® s IX £ 754k
T AN 9864.5 km?®, (5 AB AT X A7 AL B R 46.3%, HirpEREE | v A A AL A
100~200 A/km? H X P 8 HG 361 43 59 47.5% . 44.9%F142.0%, fifb & ERE K, N
25.7%; KM 0~100 A/km?, 74k T ALK 5800.1 km?, 5 Al 4 [X A7 54k B T AR Y
27.2%, PR pE | bR A BEALAE 0~100 A/km? B A5 51 h 23.5% . 33.3% A1
17.4%, AEALKRAEFHN15.7%; 200~300 A/km’ T4 EALE K 3766.3 km?, HHlA XA
BAL R ALY 17.7% , Hop R | o R 5 A AR H 43 00 R 16.0% . 20.4% Fl
12.6%, £ &R RN 9.5%; 76> 300 A/km A BAL TRV, A EALIY & 24 R A0AL,
12 11.0%.

%6 EREARABUEARAOZETFHZ=ENH

Tab. 6 Distribution of rocky desertification under different population densities in karst trough area

UNEESEAUNIS | BB P £ AL WAL fide KR
(iR /km’) (km?) (km?) (km?) ey (%)
0~100(36993.6) 2789.3(23.5%) 2869.2(33.3%) 141.5(17.4%) 5800.1 15.7
100~200(38314.8) 5654.8(47.5%) 3868.4(44.9%) 341.3(42.0%) 9864.5 25.7
200~300(39636.0) 1905.4(16.0%) 1758.1(20.4%) 102.8(12.6%) 3766.3 9.5
> 300(17175.6) 1545.3(13.0%) 120.0(1.4%) 227.5(28.0%) 1892.8 11.0
MiT(132119.9) 11894.8(100%) 8615.8(100%) 813.1(100%) 21323.7 16.1

48 ARUEE—F~l4EF=R

METHER], A X ABEMERRSE - A e EES . AREa XA
BAL EZA A AE> S0ATCIE I, FEIZIE B A AL AR 7871.2 km?, (A X A7
TR S R 36.9% , P AR | A R A A AE > 50420 Bl Y EE 4 A
32.4%. 42.3%M144.8%, ABALEAFRRKN 28.0%; KK 2542~5012, AHALHIA
5416.8 ki, R XA AL SRR Y 25.4%, Forb e | vb R R ER A AR TE 25~5012
B EE B 3900k 25.5% . 26.6%F1 11.7%, A ALK AR K 24.7%; 1044~254C A AL T FL
F14874.5 km'®, (A XA AL SR AR 22.9%, Hr g EE b RE ER BE A AR LA 45 )
H24.6%. 19.5%HM133.2%, AEALKAERK10.8%; 7E0~1042 T A ALV, A4k
B RAFRMAR, U8 6.7%.

KT ARERRARUERRE—FULLETHSH

Tab. 7 Distribution of rocky desertification under different total output value of primary industry in karst trough area

Bl BME(1LTT) BREEABAL o R A AL HEABAL AL KA
(M AYkm?) (km?) (km?) (km?) JENTIY AN (%)
0~10(47260.2) 2080.2(17.5%) 996.7(11.6%) 84.3(10.3%) 3161.2 6.7
10~25(45223.8) 2921.6(24.6%) 1683.3(19.5%) 269.6(33.2%) 4874.5 10.8
25~50(20294.3) 3033.2(25.5%) 2288.6(26.6%) 95(11.7%) 5416.8 24.7
> 50(19341.6) 3859.8(32.4%) 3647.2(42.3%) 364.2(44.8%) 7871.2 28.0
H3H(132119.9) 11894.8(100%) 8615.8(100%) 813.1(100%) 20323.7 16.10
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51 AREARAELZESHESHENE—IRFEF5H
TR S M 25 AN 3 8 i, 45 IR 75 A 1Ak 25 18] 0 A3 (K52 AL R A ) o« A
P (g =0.58) >HHFIH (g =048) >PJE (¢ =042) >FE 7 (¢=037) >N
JE (g =036) >HKREE (¢ =0.31) AERFEHRE (¢=0.28),
%8 EFHENELER

Tab. 8 The results by factor detector

Atk W MR AERER AP BRI el
qfH 0.58 0.42 0.31 0.28 036 0.48 0.37

501 EHRFHEERUEESSHHRM  SIMA T, S8 s s o &
KT 95%, MWK, MR (EB R RIS Mal, B SR T A bal) .
ORE>A >R KE . ARETPIROEE/NT 5%, A EERT 5%, BRAEY)
ZTHEEMNICA, WHEMERT RSN S, MBS A AR M. RN AH
KRR R SRS KA M XA TR B R X HEARAIEHLIX, A XA B
AR, A2 TR BB, R m S R 5 25 T ~85 JT AR RIS [A], A
BTG EARA R IXH 10~40 15", 5)A5 E ARl HFT S A B Sa 1k, R XA
MR RA, 15 5 W A IR IR Eh A 2 A B A 7 BRI . FEARTR] 1K 3l 1 2 A F
N ABEEEE G, T AR R A R R S goK D, R E A R
W0l

512 TR ARFHAELSBEZE AR A XS LU PRILy E, RE T
8 b R HIZE R LI s o 32, A RSB A AR (P-4 b st e s L S A A B
FOSITRI , A i AR DA HEB T rb e LA TR A 16 B DML s A AR 235 BE X
o, WSRO P28, AXHEE AR EAR, AR A R T R ERIE T, +
SEPTIRIRYE, LSERURIAUNR, KARE HERIR L S A, ik S8 A 5~ FLAZE R 5l
L PE T AABA R B RYTT I AL o 2% B e A5 i WIS I A B8 A AL S A
KRAKI, BN RS A ) R A A BRI SRR A A A B
WSO H R, SR IRECE A 2, IR R R —3, BRi—%; MBS,
TR, AR B BN X LRI E A A A A RN .
VA IXE A B R B A TE s AR T, AR ™ L, AR o AR AT bR
— B —TE AR AR I, i SRS R R fn B AL R 5K AE E ARl T
BIFTEACHE RS S A JAR i 4t AR BE 02 2 b 3 2R (W) 9K Bl AR IR B, BV £
e, AR LSERK R, RSB, 55 1E SRR AR ™, Peng 5F
KR LA 7 R B i b 2E e B, SR BRI Z R TR, 12
T VDS B Wang S5 & 3T AHIR] AR,

513 WENGRLS BRI BORBIE Ty st H A E R B, 75—
BT YK Ry, INRCE TR RE A XK TR o A HERE A I, B T
TEBRBETGOUT , oA WAL 7 A B BR ANV ) oo LIBT3 7E 3, Tk Z A AR
Z 45 AT R 00 T LA S A LTS, BOR A4 R R e o a4 495 1
AR A AR, I, KRR N B BT DT A A o0
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AR ISR, ZEER SR M TEN KT 18 HUMIX , A 1Akl e A 3R Bt 25 1 38 R g 44
KO, ZRBHEEERET RS 5 GIS MR AR ST 50 M i [ F R I8/ NSl i 3% B 5 A Ak
AR ARG s A B = B R B A 15°~25° 3 FE Y T g ™,

514 F—FUS5AOFEMAREULSTHEE ABAETN S — M EFEENRHEE
ANEHMANES, ANRARMAER R P ERIER, REARR, BRWRMET, —Jrm
RS XA RS R, AN ARG, TR T X5 RS 1) 7K 2
fe s, THRELHRE, B—hmmt X ETEZRAORREXZ—, RO
B, gl A= =2GE G, MR T MK AR, i ESFIF A, A St
559 1) Vs 1 DXL R A ) B IA , IR 287 1 - Bb B R A R R B A AT Bl T
A A H A R ) AGE R RE, NI E A A TR IR A R, PRI, BEST
B X BRI G e A 85 A B BRI BRI N, A AR AR e
P Z MO KGR R AR B BRATEsh FE RPN 425, BEPOTR | ERR.
O, ANE PR 2P d, A AR LB 2 )R 36.2% . 44.9% . 8.2% . 10.7%. [
ek 248 H AL A 5 I 8 AR 3 IR 56, Zhang S5t & UM AT AOHLAE , fhdg A
R IR A B i L R T2 — P,

NG BRI SR SS IR H H 097 TARBUE S 2 5r A, TR REE, 407
ek A B S A FEALE A Z R B NS R G KB, PO RS A VAR 4 X A Ak T AR
S —rb A= B EEA BN BENIEAHEER, T HRR T gERH, — 4~ EA%—
FEMb A R BEARAR, Al N OB BRI RO, XS b A R ol
B, AEXT R R 2 5y & B A AL RO (BRI — 2 T AR AR
VR EA DEYE, BERT DA RS S BRA TG s i b E AR, tnl DUE 2 AR B
TRt R A AR R, T LSRR 1 o] LE A A AR S UL
515 BHREFHABUS TN R EEIOE T, <, BIRERE DL R
A, MNEHUNRE FORE, dWoE T HERERE, UUIKMAEY AN, B My E N —5
SEYUE T AHHR FRR, e ILFET TR, IR, RO R RN, A
AFHEZ NG BN, REF TR NRENASIHE, ARAEERERKE.
400~800 m TG Bl N R B M E =B RO KA, D mng A e R RN _L iR A
TESIE, PR R T2 IR S RO E B N2 2 R B A AL, AR b R8T
UG 1l X v LA P 3 B DX 2 T R DT L s DX %) e 1 e 2 1 VB4 3 B DX 17T 75 VR A
XA, BT AZSIGSVE R, A TR B L S0 R - o B oA L, SR E R
ZRMHD . TR R < 400 m VBTN, &S0 T B4 BL B2 S AR, G
EEE AL, X ATHEE T AE< 400 m A4 Bl P - O R 2R A0 S R, 1A LA
AT, BT LIRS AR A B . A5 T AT ST U g v H X AR B O By
AL HE I ToA bk 22 g U AR AR, 1L A T i b AL 7 - Bl %2
LA
51.6 SEFHERMETFHAELS BRI AN XA KT, AW
1000~1400 mm, A EEALAIE A4 TR ISl ST A i o5 i o i b DX A 1 Bt 4
FERTF R e, E R e IR AR K 4-9 A, 3 BRI K S R Ak 2
WALVEFBIEFT o Eyal 2838 i 6 H P58 5256 & UM R RS 25, YoM FHIR P 414
ANTRI R - S5 It 25 L 1) b TR ol i EL B i A R A, S AR TR K FT il L2 A R A A
TIRKIRMEN )1 550, mARETIEGYARD, TR AT, A IR 2 X % I



1034 i B 2E 75%:

TEAR RN R i, SRR AFETHEATAY, BNEZETEREFTHEZRN,
FERE K R R 2, BRI . PR . N iwkr E28 ). WKk
AT DLFE AT PR A A R, 2 5 R A I (R i AR i e, MK SO A
MIESFR AT, FEX SR FE R K SCRE 78 e 1 R AVE (2 - e i i s i %
L T B AR EE, FrLARERERE (IR, SR, WSS JEA A== v &
TUE LR W LM PR 2
52 AREARAENERS S HHNEFAESRNISH

1F Bl M BRI 25 19 38 B AR B AR B, AR SCPEAR IR 3l R 1~ X1 A1x2 e [m] 7 A 2 5
SV a0 DR A B Y R T o (EORGER B 1 BH L R VE L BN BR Bl X Y
M AR B . 3R 9, AT LIS B RE 1 BRI 1 28 B 208K 8l R 43 Sl PN 4 b
FIF (¢ =0.85), WENLHFIH (g =0.75),

ZEE TR 28 A 25 A2 BRI 2 25 5 (9), LIRS EME . . I
+ 1A H 349K 8h R F OGS & A Pl SR B A TR, H g (EAR R T HA s P F i
FUHEHN T A R A A B UK Bl N - HAE B KR 0.85, X Ui BHAE a5 19
HUFEAE B (2 mmiREE A ) ARG ENE ) (BESIT RS AG BAHHE
) A WA R B R R T 2 3R SRR T AR it R, S8
R HEE A G W AR AR RS

®9 TEHXFNBRLERGE)

Tab. 9 The results by interactive probe

T WeRE TR ERREE OANEE R Sl
753 0.21 0
TR 0.47 0.27 0
ARSI R 0.15 0.14 0.32 0
UNEE:SL S 0.35 0.34 0.27 0.15 0
+ A H 0.85 0.75 0.26 0.34 0.32 0
il B il 0.14 0.19 0.15 0.18 0.34 0.28 0

521 HMRTMFMASHELTESFMEE IR LA L a v A r o
fi (F10) AJLIAEN, PSS RA T, WY 15302.7 km?, A EL AL
B FARFFH N 19.9% 5 AR 3 2200 A 78 i BR 18 5 Je i Jg 4, TR A 29712.9
km’, AEALERAEFRN0.1%; S FEMAEESS KA T, R 13094.1 km®, £
R R 19.1%; AP LT E i fei geth Koa, TR 6936.5 km®, AEALAE
B RIRHN 20.1% 4 73 M b B4 & AR R ol v BRI o SR I B> >l >
b

522 WERTMFBSAELSESHBMEK  ARIEAF TR T LR poas ) 4
i (FR11) ATLUEH, 760~ BB I, MM Al KR 19275.6 km’, Hi%{E N
SR 45.5%, Al kA R m AR IR B 17.6%;  FE 8°~15°7E Fil P At T R e
KK 37476.9 ki®, (LG N AT RN 50.5%, 1 AL & AR SRR i 1R AR D, SR
21.8%; TE 15°~25°F [l YA HE T A A K R 32002.3 km?, (5370 Bl N B ALY 47.0%, A1
WAL KA R e, SRR MR B 24.3% 5 78> 25°3E [ N M T B oK, S 27522.6
km’, HIZVEEN BRI 46.4%, A AL R AR R R R AR R ML, 53] 17.9%, HIK
TR, AR AR A 15.5%.
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Tab. 10 Distribution of rocky desertification in different types of land use and lithology in karst trough area
g + 4 R AEAL T AL AL it ‘E Bk
(knn?) (km?) (knr?) (km®) (km?) RHF(%)
S Bhib(12024.1) 1216.3(16.4%)  1629.2(13.5%) 196.9(1.6%) 3042.4 31.6
i (10288.7) 23.1(0.2%) 5.9(0.1%) 0.1(0%) 29 0.3
Hil(12232.1) 1977.8(9.9%) 960.5(7.9%) 39.0(0.3%) 2977.2 18.1
AT HL(5450.4) 1121.3(20.6%) 258.9(4.8%) 16.6(0.3%) 1396.8 25.6
N2 39995.2 4338.4(36.5%)  2854.4(33.1%)  252.6(31.1%) 7445 .4 15.7
puRadn HFHL(4133.9) 1548.3(37.5%) 960.5(23.2%) 98.5(2.4%) 2607.3 17.0
SR PH(8940.1) 75.5(0.6%) 5.8(0.1%) 1.7(0.2%) 83 0.3
i 4h(4205.3) 441.8(10.5%) 213.0(5.1%) 29.0(3.6%) 683.7 4.4
A FHH#(1873.9) 870.1(7.3%) 750.4(8.7%) 59.4(7.3%) 1679.9 242
/it 19153.2 2935.8(15.3%)  1929.7(10.1%) 188.5(1.0%) 5054 10.7
Ke5Hzs BHi5086.9) 1396.7(11.7%) 1015.9(11.8) 120.3(14.8%) 2533 18.1
GERS FRHL(11001.1) 0.8(0%) 5.1(0.1%) 1.9(0.2%) 7.8 0.0
HiH(5174.9) 524.2(4.4%) 203.8(2.4%) 13.4(1.6%) 741.4 5.8
KA FH#1(2305.9) 757.7(6.4%) 338.5(3.4%) 84.7(10.4%) 1181 20.7
N 23568.7 2679.4(22.5%)  1563.3(18.1%)  220.4(27.1%) 4463.1 9.3
WA BRH(10662.8) 1054.9(9.9%) 923.3(8.7%) 82.9(0.8%) 2061.2 19.3
PR PHb(23059.5) 18.1(0.2%) 12.1(0.1%) 0.0(0%) 30.2 0.1
Hi(10847.2) 397.9(3.3%) 419.5(4.9%) 28.4(3.5%) 845.8 6.1
KA FH 41 (4833.3) 470.3(9.7%) 913.5(18.9%) 40.2(0.8%) 1424 22.9
N 49402.8 1941.2(3.9%) 2268.4(4.6%) 151.6(0.3%) 4361.2 8.8
F11 EBRESRAELFARBEEFRELNS R
Tab. 11 Distribution of rocky desertification in different types of land use and slope in karst trough area
e iiM}JFH IR AT PR AL A ‘fﬁﬂc St \E Ak
(km) (km”) (km”) (km’) (km”) B (%)
0~8° BEh(4591.7) 334.1(7.3%) 82.5(1.8%) 17.0(2.1%) 758.3 9.4
P Hb(9602.7) 151.6(1.6%) 156.5(1.8%) 4.9(0.6%) 547.7 0.3
FiH(4666.3) 167.9(2.2%) 101.1(1.2%) 7.2(0.9%) 583.1 5.9
RAFHHL(2235.3)  265.4(2.2%) 175.1(2.0%) 39.8(1.3%) 789.4 17.6
/it 21096.1 919.1(7.7%) 515.2(6.0%) 100.7(12.4%) 2678.5 7.0
8°~15°  HHh(7752.5) 580.5(7.5%) 327.1(4.2%) 38.4(0.5%) 1653.5 12.2
PHb(18670.2) 212.6(1.1%) 181.3(1%) 16.6(0.1%) 717.1 1.9
HiH(7914.9) 539.6(4.7%) 342.3(4.0%) 72.0(8.9%) 1663.5 10.5
KA FHHL(2618.5)  411.3(3.5%) 219.4(2.5%) 26.2(3.2%) 11483 21.8
NF 36956.2 1744.0(14.7%) 1070.2(12.4%) 153.3(18.9) 5182.4 7.0
15°~25°  Hfih(10786.7) 981.2(9.1%) 667.3(6.2%) 31.0(0.3%) 2938.9 15.6
H(17952.9) 411.5(3.5%) 556.8(6.5%) 19.1(2.3%) 1726.4 4.1
HiH1(10976.8) 496.5(4.2%) 294.7(3.4%) 15.4(1.9%) 1411.5 72
RFHHL4778.9)  564.5(4.7%) 581.0(6.7%) 59.7(7.3%) 2104.1 24.7
/Nt 444953 2453.8(20.6%)  2099.8(24.4%) 125.1(15.4%) 8180.9 9.2
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&R
Yot +-H R TR A EAL AL JSSaN ‘E ik
(km’) (km’) (km’) (km’) (km?) KHEA(%)

> 25° HH(1525.0) 679.7(6.1%) 430.0(5.2%) 30.5(0.2%) 1994.3 15.5
PR(17185.3) 307.0(1.8%) 209.4(1.2%) 10.2(0.1%) 921.4 3.1
HH(6154.0) 424.6(3.6%) 299.8(3.5%) 20.9(2.6%) 1303.2 10.0
KAFHH(3707.3)  249.9(2.1%) 306.3(3.6%) 54.2(6.7%) 1062.9 17.9

/N 28571.6 1661.2(14.0%) 1245.5(9.5%) 115.8(14.2%) 5281.9 8.9

VY R 7 A A8 X DR LR IR () b A 1 FA 0T, A B R IR sh IR P I LA b . A5G
GIS = [ /0T T EL A Hb BEER I 2R A58 , A58 DA 4518 -

(1) GIS T H Ay BN 2 AR AR AL T 25 [ 500 dl ,  Mb BRI Z A7 () 1 A AE T T LU
Az A AR AI BRG], ¢ (EEA IR 3L,

(2) ‘HUEHEA X A EEAL T AR 21323.7 km?,  (5AFSEIX 4 M T AR Y 8.3%, Hirpig
B rp RN B AL T AR R 11894.8 km®. 8615.8 km® F1813.1 km?, 435Il 5 A 4k
AL 55.8% . 40.4%F113.8%,

(3) HEABEA, TEEABLL, A BLER 32 7E 400~800 m VR VI I .
X5 AR X 200 i TR A G

(4) HFERI & ) R 887 Ttk (¢ =0.58) . LHIFIH (g = 0.48) FN3gSE
(g =0.42) 3ANHTFREAXAEMAE S EZERSE T, LHAEMRE—LERT
HES T HAHER (¢ = 0.85) ., BE S HHAHERNHE (¢=075) FLRRMES
XA AL BT AR
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Spatial distribution and driving factors of karst rocky
desertification based on GIS and geodetectors
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Abstract: The rocky desertification in the karst area is becoming the third largest ecological
problem in western China following desertification, as well as soil and water loss. In recent
years, rocky desertification in the karst trough valley is increasing seriously, and puts more and
more pressure on the environment. Therefore, by GIS spatial analysis functions and
geodetector models, this paper aims to explore the spatial distribution of rocky desertification
in different gradients and its driving factors based on rock desertification, lithology, slope,
elevation, rainfall, land use, population density and the total output value of primary industry in
the valley. The results are as follows: (1) The total rocky desertification area in the karst trough
area is 21, 323.7 km?, accounting for 8.3% of the land area in the study area; of which the light,
moderate and severe rocky desertification areas are 11, 894.8 km’, 8615.8 km’ and 813.1 km’,
respectively, accounting for 55.8% , 40.4% and 3.8% of the desertified area. (2) From the
spatial distribution, rocky desertification mainly occurs in the continuous limestone, and the
light, moderate and severe rocky desertification areas respectively account for 22.1%, 22.4%
and 1.9% of the corresponding rocky desertification types in the trough area; Rocky
desertification in the trough area mainly occurs in the gradient range of 15° to 25°, and the
light, moderate, and severe rocky desertification areas account for 27.1%, 18.2% and 2.3% of
the corresponding rocky desertification in the trough area, respectively; From the elevation, it is
mainly distributed in the range of 400-800 m, and the areas of rocky desertification with light,
moderate, and severe erosion grades account for 24.9%, 18.4% and 0.2% of the corresponding
rocky desertification area in the trough area, respectively; From the land use type, it mainly
occurs in upland mountains; From the population density, it concentrates in areas with 100-200
persons/km*; From the total output value of primary industry, it concentrates in areas with 2.5-
50 billion. (3) The factor detectors of geographical detectors revealed that the lithology, land
use, and slope are the main driving factors for the formation of rocky desertification in the
trough region. Interactive detectors further revealed that the lithology and land use types (¢ =
0.85) together with slopes and land use types (¢ = 0.75) drive the formation of rocky
desertification in the trough area.

Keywords: karst trough wvalley; rocky desertification; spatial analysis; driving factors;
geographic detector



