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The evolution of rocky desertification and its response to land use changes in Wanshan Karst area, Tongren
City, Guizhou Province, China

CHEN Huan'?, BAI Xiao—yong”, LI Yang—bing', LUO Guang—jie®, XI Hui—peng’, RAN Chen'?, LUO Xu-ling"?

(1.College of Geography and Environmental Science, Guizhou Normal University, Guiyang 550025, China; 2.Institute of Geochemistry, Chi-
nese Academy of Sciences, Guiyang 550081, China; 3. Guizhou Provincial Key Laboratory of Geographic State Monitoring of Watershed,
Guizhou Education University, Guiyang 550018, China)

Abstract: To understand the correlation between the evolution of rocky desertification and land use changes in the Wanshan Karst area,
this study used the supervised classification method to interpret the land use map of Wanshan District, Tongren City, Guizhou Province,
China in 2000, 2010, and 2015, as well as the lithology and the contemporaneous rock desert. The superposition analysis aimed to deter-
mine the distribution characteristics of each lithology land use, and the percentage of each type of land use that is experiencing rocky de-

sertification, in order to reveal the degree of response of every land use type to rocky desertification. The results showed that from the litho-
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logical space, the forest land (as well as shrub land) had the widest distribution area on non—carbonate rocks. The forest land area was up to

142.89 km®. In contrast, limestone and dolomite mixed areas were the least, with an area of at least 13.37 km’. Rocky desertification had the
largest change in the mixed limestone and dolomite areas in 2005—2010, and the rate of change was —1.87 km*+a™". Of these, the propor-
tion of mild and moderate rocky desertification in limestone and dolomite areas was the highest, and the rocky desertification that devel-
oped on the dolomite clastic rock was the most severe example. Rocky desertification was more likely to occur in carbonate rock areas
(Graystone mixed with dolomite, dolomite clastic rock). Analysis of the composition of land that had undergone rocky desertification :
Based on the classification of typical rocky desertification and the distribution of rocky desertification in various areas, it was concluded
that the land types that had experienced rocky desertification in the study area are mainly dry land and forest land (as well as shrub land).
These two types of land had the greatest contribution and response to rocky desertification. The highest occurrence ratio of rocky desertifica-
tion in these two land types was 20.87% and 4.32%, respectively, whereas the dry land was mainly caused by mild rocky desertification.

Additionally, the probability of occurrence was as high as 93.61%, which would provide a reference value for the regionalization of rocky

desertification in the study area and better and faster management.

Keywords: Karst area; land use; rocky desertification; lithology
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Figure 1 Location map of the study area
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[% 34 Website

IR Hi P S ()5 = http : //www.gscloud.cn/
VaRL i TR R R 0 hitp 2 //www.karstdata.cn/
AR TR R E R 0 hitp 2 //www.karstdata.cn/

DEM %4 Hi P S ()50 = http : //www.gscloud.cn/
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Figure 2 Comparison of land use consistency in 2015
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Table 2 Statistical comparison of classification results of the land use area (km*)

TiH Kk EERIN:A 7K H i NN I St RIRFEH FoAth J5828
ltems Water area ~ Woodland ~ Paddy field  Shrubbery  Construction land  Dry land  Natural grass Other landuse ~ Total
Kk 2.086 0.084 0.095 0.282 0.053 0.337 0.003 0.089 3.028
EERINiA 0.288 101.797 4.381 4.682 0.233 0.876 0.683 0.406 113.346
K H 0.795 0.081 34.012 0.927 0.439 0.630 0.075 0.326 37.286
AP 0.495 1277 6.065 73.522 2.593 1.184 0.240 5.842 91.219
A I 0.100 0.887 1.980 1.474 16.566 0.335 0.006 0.257 21.605
Siith 0.175 4.408 0.197 0.323 0.768 37.961 0.612 0.254 44.699
KRB, 0.002 0.200 0.069 0.213 0.005 0.044 6.167 0.013 6.714
oAb I 0.077 5.249 3.108 6.024 1.933 0.303 0.098 10.619 27.410
sa 4.018 113.984 49.907 87.446 22.590 41.670 7.884 17.806 345.306
— ¥ 51.9% 89.3% 68.2% 84.1% 73.3% 91.1% 78.2% 59.6% —

T B TR AMLAS EL ARG L MR TR, D031 A 3T eCognition Developer {445 31 1) 4= M F FH TR AR .

Note: The data in the horizontal row is the land use area for human—computer interaction interpretation. The data in the column is the land use area

based on the eCognition Developer software.
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Figure 3 Distribution of land use types on four rock types
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Table 3 Distribution of land use types in four lithologies in Wanshan zone (km?)

TiH Ay EPRF P2 Ee: TR IR a5 ElRVirE ek KeSARER
Ttems Years  Dolomite clastic rock Limestone clastic rock Non-carbonate rock combination Limestone mixed with dolomite
Pk ] 22.31% 6.99% 57.05% 13.65%
FENE TP 71.3 24.5 198.0 47.7
IR, 2005 0.18 0.04 434 0.20
2010 0.13 0.03 3.80 0.20
2015 0.10 0 2.65 0.14
A Mt 2005 15.41 8.23 50.54 4.66
2010 17.93 8.83 55.51 6.07
2015 20.00 8.83 55.48 6.70
JKH 2005 5.10 0.46 9.92 10.71
2010 5.63 0.65 11.05 10.70
2015 5.95 0.54 11.88 11.03
HEA M 2005 23.28 12.23 82.87 8.72
2010 28.49 12.74 86.85 9.45
2015 28.90 13.03 87.41 10.11
L b 2005 3.89 0.30 5.50 4.59
2010 4.61 0.42 6.77 5.03
2015 4.64 0.45 8.31 5.25
L 2005 23.62 1.86 19.58 15.28
2010 15.76 0.75 11.28 13.09
2015 13.64 0.76 11.61 12.26
KIRFLH 2005 1.56 0.31 0.14 0.23
2010 1.09 0.13 0.14 0.23
2015 0.62 0.03 0.08 0.06
LAl b 2005 423 1.03 24.97 3.29
2010 3.63 0.92 22.46 2.90
2015 3.43 0.83 20.43 2.12
T4 FETHAARBARERXREERARNLER (km*)
Table 4 Rocky desertification of different land use on dolomite clastic rocks (km?)
i H GO EEpi il TEAR B i RIR B LAl b Mt
ITtems Years Woodland Shrubbery Dry land Natural grass Other landuse Total
B 2005 0.854 0.883 4.993 0.103 0.446 7.279
opRE A AL 0.114 0.077 0.070 0 0.073 0.334
AL 0.031 0.114 0.195 0.026 0.020 0.386
Bt 0.999 1.074 5.258 0.129 0.540 8.001
BB 2010 0.250 0.252 0.598 0.003 0.086 1.189
HpRE A AL 1.246 1.240 0.418 0.096 0.201 3.201
T ABL 0.032 0.100 0.247 0.030 0.032 0.441
Bt 1.528 1.592 1.263 0.129 0.320 4.831
BEEAEAL 2015 1.379 1.614 0.716 0.011 0.184 3.904
Hh R A AL 0.286 0.533 0.667 0.012 0.096 1.594
AL 0.015 0.005 0.004 0 0.019 0.043
Mt 1.679 2.151 1.387 0.022 0.299 5.539

HESE XRTRTRIT) 3.2% (4, A A Ak =AE & W+ 0
AL ) R B AR A ) o R TR AL AR

http://www.aed.org.cn
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Table 5 Rocky desertification of different land use on non—carbonate rocks combination (km?)

it H Gy EERINA TEA R T RERF oAt it
Items Years Woodland Shrubbery Dry land Natural grass Other landuse Total
BREEATAL 2005 0.151 0.232 0.065 0.012 0.46
P EEAAL 0 0 0 0 0
AL 0 0 0 0 0
Hit 0.151 0.232 0.065 0.012 0.460
BT 2010 0.040 0.141 0.003 0.008 0.192
HpEE A AL 0.008 0.047 0.008 0 0.063
A AL 0 0 0 0 0
Bt 0.048 0.188 0.010 0.008 0.253
BRIEAA AL 2015 0.084 0.402 0.091 0.040 0.617
A AL 0.029 0.109 0.004 0.019 0.161
HE AL 0 0 0 0 0
Hit 0.113 0.511 0.094 0.059 0.777
F6 RELHF ARBKELBESRREMLFRL (km*)
Table 6 Rocky desertification of different land use on limestone clastic rocks (km?)
i H GRhy EERINIA AR Eith KIRE oAt b j58an
Ttems Years Woodland Shrubbery Dry land Natural grass Other landuse Total
BB 2005 0.329 0.344 0.257 0 0.108 1.038
Hp R AL 0 0.026 0.010 0 0.009 0.045
HEAAEAL 0 0 0 0 0 0
Bt 0.330 0.370 0.267 0 0.117 1.083
BRIEATAL 2010 0.035 0.359 0.016 0 0.037 0.447
A AL 0.016 0.096 0.004 0.002 0.020 0.138
HEAEAL 0 0 0 0 0 0
st 0.051 0.455 0.019 0.002 0.058 0.584
BRI AEAL 2015 0.056 0.448 0.016 0.001 0.038 0
AL 0.011 0.106 0.016 0.003 0.021 0
EE AL 0 0 0 0 0 0
it 0.066 0.554 0.031 0.004 0.059 0.714
F7 FEALHFAEBRESAZERARLERL (km*)
Table 7 Rocky desertification of different land use on limestone mixed with dolomite (km®)
T H Ay EERINIA TEAM i RARTHY oAt pERaN
Ttems Yars Woodland Shrubbery Dry land Natural grass Other landuse Total
BE AL 2005 1.942 3.037 6.711 0.092 1.169 12.951
op RS A AL 0.096 0.742 0.532 0.028 0.140 1.538
WAL 0.008 0.036 0.009 0 0.003 0.056
Bt 2.046 3.815 7.252 0.121 1312 14.545
B 2010 0.981 1.115 1.007 0.016 0.216 3.335
opRE A AL 0.180 0.590 0.574 0.022 0.152 1.518
B 0.090 0.087 0.121 0 0.044 0.342
Hit 1.250 1.791 1.702 0.038 0.412 5.194
BEEAEAL 2015 0.796 0.901 0.876 0.008 0.121 2.702
PR A AL 0.228 0.360 0.528 0 0.084 1.200
A AL 0.073 0.058 0.025 0 0.006 0.162
Bt 1.097 1.319 1.428 0.008 0.210 4.063
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Figure 4 Distrubition of land use(a, ¢, ¢) and rocky desertification(b, d, f) in 2005, 2010 and 2015
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F8 AUXE LA ALK AELFR (km?)
Table 8 Rock desertification of land use in Wanshan zone (km?)

A0y Ak EERINIA THE AP b it RARFEHh At 3t it

Years Rock desertification Woodland Shrubbery Dry land Natural grass Other land Total

2005 R 3.276 4.495 12.026 0.195 1735 21.728
PR A AL 0.210 0.875 0.613 0.030 0.283 2.011
6 AL 0.039 0.150 0.209 0.026 0.023 0.448

2010 BE AT 1.306 1.866 1.623 0.019 0.348 5.160
TR AL 1.463 2.009 1.014 0.121 0.377 4.984
$E A AL 0.121 0.206 0.369 0.030 0.097 0.824

2015 B AT 2.315 3.365 1.698 0.019 0.382 7.779
P A AL 0.567 1.114 1.225 0.015 0.219 3.140
HE A AL 0.088 0.082 0.028 0 0.025 0.223

2.3.2 IR AL S A AL

FEF2005—2015 A A A0 A 4 o A B , 1
— AR AR A AR 0 43 0 A - R o (&
T~FE9) 0T R AR S A AR G R . 2005 4F
ATBARBLS  HEASRHL T 7 E il 5 22734124 38.82%
(= o A FH BT FH 24 8 352.9 km?, JE K 1 FHLOF- 24 R
137.02 km?) , iz #1283 AR LU 461 2 38 a3, G Ak
M BT A ST 221 24 Sk 24.62% (A3 bR b TR AR
86.91 km*) , HiZ b A WAk fir o Lo 52 b a3 5
H T o5 HG B34 2498 13.46% (52 b TR B2 K 47.51
km?) , S0 R AR P R A LR e /L R A
AEAE AR K W 5 X ARt HAth FH 4 JIF 7 HU A1) 4
XA AR R S I AT 286 AN T [ FE 2010 #2015
A AL HOR I G0 T LB TS R
TR L L Ay AP e > b it > 52 5 A B ] 7~ 9 v
R A7 A RSP B4 50, it o BT A g 52 i DA K )

3001 O #kHl Woodland
250k B E Al Shrubbery

B 24 Dry land
B KSR ECHE Natural grass
2001 O HoAth i b Other land
150
100 -
50 - - -
0

£ AL Rocky desertification degree
7 B X ERS L F FZER 2005 E AR LB THIZ L

Figure 7 Changes of some land use types under the proportion of

‘B 47 L Percentage/%

P

2005—2015 [

rocky desertification in 2005 in Wanshan zone

http://www.aed.org.cn

IINHIZE TR IR R TE AR b A7 TR AL (SF- 44 85.45% ) > 544t
1 AR (SF-34 82.57% ) > A5 M b A7 Ak (-1 49.72%) ;

3001

O A #kHh Woodland
2501 W AR Shrubbery
S W 53 Dry land
T 200k W RARFHE Natural grass
Z [ oAb FH i Other land
o
£ 1501
~
= 100}
=
50-! -
0 w o n I v O wn I v O n I v O n I‘l‘)
S = — S = = S = = S = = =
S <o 9 S o 2 S oo S o <o g4
888 888 8 8 8 a8 8 Qg
BEAEA PEAEAE BEABELE SARE g
(=3
()]

A AL Rocky desertification degree
E8 ALRES TiFI HEE 2010 EREL LG THZEL

Figure 8 Changes of some land use types under the proportion of

rocky desertification in 2010 in Wanshan zone

300

A7 Mt Woodland
250+ I AR Bctth Shrubbery
I W 5 3b Dry land
% 200+ W KSR FEHE Natural grass
55“ [ HoAth b Other land
Q
£ 150F
A
= 100}
=
e w wow wmow woown
S = = S =2 = O = O o= =
S o 9 S oo S&ocoo S oo
SRS RS A A A 8aa8aa &aa
BREGPL RREA EREGUL R

FRALTEFE Rocky desertification degree
9 FXAERS Lt F AR 2015 AR LB THIZL
Figure 9 Changes of some land use types under the proportion of

rocky desertification in 2015 in Wanshan zone



KU FREMEFHR-E375-F 18

RIREH A Z AT

1 7~ 9 m] LA Y, e A Ay AR Y 3t A A
T AT MR FEA AR 5 IR AR b A A ]
Mo A AR S AN R A ST A R
Al AR5 Y A A, B R A AT
S AT AL, X 5 ST X L s BUOR ) E R 3 AR ER
BEH AR A 5K 5 73— 5 T, ANIFTEUESE T A AL 22 Bl
A LR AR A T AR AL, O L XA A S b A
FFAEMR LSRR

3 iie

ARHIFFE LA S B A A b X —— T3 L XA 4]
Sy R AR AE 5 A ORI RS R AR LY G &R BT LA
& A A TR ) - i SR 5 By S R A (AR
i HEACHR ) | AS ] 3t 2 Xk A A i 7 R EE AR [
e TR DX T 1 A IR R R R S i
AT R RSB RS IR,

2005—2015 4F A7 BEAL AR O 52 S A 1) B () i
F B R AR T I X 5247 T B sk 2 All
ZEA R AN B RO E IR, A AR BT I il A5 A
A 175 190 326 ¥ 27 1T 5 2010—2015 4F $4 1] A7 V85 4k, 1 30 sk
AN, T RE B T X — BB T R R T i3
WKk ERER , SRR L TR, 05T X B ZR Ak
R WS, ARAR AR 2R T B, (A5 A Ak T AU T
A T T8 2 [ S BB S it i 2 A R R IR, I
VEF TE L3 2 b S 3 A Ak R AR, AR AR R
PRS2 - b ) S 780 g i 2 R ot EL A ol i e
R DL BR 7 B FE M AR ST A X i &
Gt dr, T A S IR A AL 5 - R A
N FR, TR A AR TE B DR, Ay i o i 700 5
Ak b DX 11 = b gl R A S22 0 DR b o) BT 2 B 9 4
BAE TS % . (A i T BA S i s BRI 5T X
L3S A AL HOR T S RS U R A,
6] A AN K, R RE TR A B 7R W6 3 40 &k A 7 FABLEE
JIT LA JE — 2547 4 AR 30 DX A AL 5 - R
(AR SRR AE , XA 7+ A L A R BAR L N
HE,

4 £

(1) ASTa] 5 ] — = 3t 1) 28 R A4 1 AN T
AR BREL /0 A T LR 22, B0 A T AR o 2 A A T AR
) =4y 2z —, Hid 61.129% B bkHb L 72.31% 1 HoAt i
M. 31.82% By A TARR IR $h A 465 A Al

NGRS N IR o 2 B P NS -A TP a
k53 L

(2)2005—2015 4, e A 63.86% AL T T
AR A S A AR, 46.66% ALK T THE AR
WEIE A o Gt i o aik o XA Ak £ B0 A T4
RESA AR B 508 A SRR S

(3) W5 X 52 B A Pk 3 ol 572 M 8 B VA
AR 58 B AL A PR B e A 5 R R A A
F Loy R HE A B A AR R B A AR A
b H B A AL 5 FE R A A A3 Dy S b R A AL
VEE AR PR Hb B B A A AR EE R A A

Sk

[1] Yuan D X. Rock desertification in the subtropical Karst of south China
[J]. Zeitschrift fur Geomorphologie, 1997, 108 : 81-90.

[2] Wang S J, Liu Q M, Zhang D F. Karst rocky desertification in south-
western China: Geomorphology, landuse, impact and rehabilitation[J].
Land Degradation & Development, 2004, 15(2) : 115-121.

(3] AR . W 3R 0 Al —— v [ P g i)™ o 114 24 28 S5 AR5 )
[J]. 4 Bk Ak iz, 2003, 22(2) :120-126.

WANG Shi—jie. The most serious eco—geologically environmental prob-
lem in southwestern China: Karst rocky desertification[J]. Bulletin of
Mineralogy Petrology and Geochemistry, 2003, 22(2) : 120-126.

[4] PRI, IR, BEXFR, A5 . WRINTRR A 5L 5 R FH AR S PRI Y
[J]. R, 2006, 28(2) :67-73.

LI Yang-bing, BAI Xiao—yong, QIU Xing—chun, et al. The correlation
analysis of desertification of Karst rock and land use patterns[]J]. Re-
sources Science, 2006, 28(2) :67-73.

[5] FIesic, EHEAR, BB, 55 . 52N st fr AR 2R AU I 23 i s A K

HAEHT]. #bIH2A4R, 2009, 64(5) :609-618.
BAI Xiao—yong, WANG Shi—jie, CHEN Qi-wei, et al. Spatio-temporal
evolution process and its evaluation method of Karst rocky desertifica-
tion in Guizhou Province[]]. Acta Geographica Sinica, 2009, 64 (5) :
609-618.

(6] Frfiial . e [l 4 R v L DX A A ) IR B LR A 3 B AR AR A X
[J]. 7K A2, 2002, 16(2) :29-32.

SU Wei—ci. Controlling model for rocky desertification of Karst moun-
tainous region and its preventing strategy in southwest, Chinal]]. Jour-
nal of Soil and Water Conservation, 2002, 16(2) :29-32.

(712 2R BUDLBE, SKREL, 45 RUAIE 1 X LA AL R —— 1)

ALV L XS], A &S24, 2010, 30(3) :674-684.
LI Sen, WEI Xing—hu, HANG Su-hong, et al. The processes of land
rocky desertification in typical Karst mountain area: A case study in
the Karst mountain area of north Guangdong[J]. Acta Ecologica Sinica,
2010, 30(3) : 674-684.

[8] AN . W 0T Ay 1A MOE A U 26 LR 27 P TR AR RS [, b
%5, 2002, 21(2):101-105.

WANG Shi-jie. Concept deduction and its connotation of Karst rocky
desertification[J]. Carsologica Sinica, 2002, 21(2):101-105.

http://www.aed.org.cn



Wi S5 T L 0 s DX 35 A R R b ol R P A e )

202018

[9] FIesk, FHEAS, MRt fli, 45 . StNBRERER A AP FE N 13t A B Ak
i AR AP ). HUEREE, 2010, 35(4) :691-696.
BAI Xiao—yong, WANG Shi—jie, CHEN Qi—wei, et al. Constrains of lith-
ological background of carbonate rock on spatio—temporal evolution of
Karst rocky desertification land[J]. Earth Science, 2010, 35(4) :691-696.
[10] SEF5 7, BRI, B RTL. HE T3S R I 5-ME 15 e r e A A 11
SKARWFE]. BT RS THE, 2016, 31(4) :58-59.
DANG Yu-ning, ZHAO Chun-yong, NAN Qin - jiang. Research on
the relationship between lithology and Karst desertification based on
"3S" technology[J]. Resource Information and Engineering, 2016, 31
(4):58-59.
(L] 2 PR, sk, JE B aT, 46 o e A fy Akl X b b R A5 4
ARG AL, HHEF4HE, 2006, 61(6) :624-632.
LI Yang-bing, BAI Xiao—yong, ZHOU Guo—fu, et al. The relationship
of land use with Karst rocky desertification in a typical Karst area,
China[]]. Acta Geographica Sinica, 2006, 61(6) : 624—-632.
[12] Wi &, RRFET . AN [n) Hu S PRI T W 0 e A Ak 5 b R T 0 OC
ZJ]. K AR RS, 2014, 34(3):97-101.
GAO Jian—fei, XIONG Kang—ning. Correlation of Karst rock desertifi-
cation and land use patterns in different geomorphologic environment
[J]. Bulletin of Soil and Water Conservation, 2014, 34(3):97-101.
(13] RBREH .t YRS AST T [0 SO RRBETE, 1994(4) :62-69.
ZHENG De-xu. The ancient and rich portal of eastern Guizhou[J].
Guizhou Ethnic Studies, 1994(4) :62-69.
[14] 32 B . 07 IRE DR AR W) 6w 75 e BUIR 2 A (0], T AR FHEE,
2010, 19(6) :2-3.
PENG Gui-hai. Analysis of current situation of heavy metal pollution
in crops in Wanshan special zone[J]. Guangdong Science and Technol-
ogy, 2010, 19(6) : 2-3.
[15] 22224, Whoo oy, FHHRS A, 45 . 0 1ok X8 31 48 1 4 Jm ¥ e i
1 RSB PEAT (). S5 BEF 4l 2017, 19(6) :85-90.
WU Lan-yan, YAO Yuan-yong, TANG Bang—cheng. The investiga-
tion and risk assessment of heavy metals pollution in soil from Wan-
shan mercury area[J]. Journal of Tongren University, 2017, 19 (6) :
85-90.
[16] FHHAE . T3 117D M]. BEFH SRS R RATE, 1993.
YIN Da—mo. Wanshan special zone[M]. Guiyang: Guizhou People’ s
Publishing House, 1993.

http://www.aed.org.cn

(17) s A, XM, A7 B0} 8 L v it L s R T sl 28 A B H AR 83
S K A GRERE, 2000, 7(2) :48-53.

MENG Qing—xiang, LIU Guo—bin, YANG Qin—ke. Dynamic change
of land use and its ecological effects on the Loess Plateau[]]. Science
of Soil and Water Conservation, 2009, 7(2) : 48-53.

(18] BRARVEE . WUJI 23 A4 KA YRR PR A 22 R A K 1 IR 78 3D i
HB AL TR, 2015.

ZHANG Jun-hai. The mineralography characteristics and its genetic
significance of the Daliangzi Pb~Zn deposit in Huidong, Sichuan[D].
Chengdu: Chengdu University of Technology, 2015.

[19] 1 Fh RERET. 2220, 55 SEINAE S B B ke A1 Ak 40 A 5
AERICHE T[], HbER S FRI, 2006, 34(2) : 77-81.

XTAO Dan, XIONG Kang-ning, LAN An—jun, et al. Correlation analy-
sis between Karst rocky desertification and lithology in Suiyang Coun-
ty, Guizhou Province[J]. Earth & Environment, 2006, 34(2):77-81.

[20] F 14 2, BUIIL, AL 16, 45 . (s R IR LD DX A Ak e 22
SIS, 2009, 26(1) :49-51.

WANG Shang-yan, KUANG Shun-da, DAI Chuan-gu, et al. Analy-
sis of the causes of rock desertification velocity in dolomite and lime-
stone mountain areas|J]. Guizhou Geology, 2009, 26(1) :49-51.

1Bk K, A, AmgK, 55 . MR SRR A DX A Ak 2
BRANE UL ] AR FEIRSFREE ), 2017, 35(2) : 174-180.
CHEN Fei, ZHOU De-quan, BAI Xiao—yong, et al. Spatial —temporal
evolution of Karst rocky desertification and future trends based on CA
— Markov methods in typical Karst valley|J]. Journal of Agricultur-
al Resources and Environment, 2018, 35(2) :174-180.

[22] AEFHEE, FIBEK, B4R, 45 . g e 41 A 5 st R AR SC A
X BEIRRLF, 2006, 28(2) :67-73.

LI Yang-bing, BAI Xiao—yong, QIU Xing—chun, et al. The correlation
analysis of desertification of Karst rock and landuse patterns[J]. Re-
sources Science, 2006, 28(2) :67-73.

[23] >0 M8, EHEAR, FIBEoK, 45 . 74 R IR I ST A b X A 15 e 45

AR R AE—— LA B 4 35 5 L B[] AR AR AR, 2018, 38(24)
8919-8933.
XI Hui-peng, WANG Shi-jie, BAI Xiao—yong, et al. Spatio-tempo-
ral characteristics of rocky desertification in typical Karst areas of
southwest China: A case study of Puding County Guizhou Province[]J].
Acta Ecologica Sinica, 2018, 38(24) :8919-8933.



