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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

A b L RS WFSE X PRSI , bk,
Bz LUK, B Hb BT A5 R R AT SRS EIL N E B, %2
WP FF R 5 NN 2 DL R TR A 25 AR TR 2R A XL
SEM AFSE X K 2R A Ak e 43 7
1.2 HiERESHRFAE
1.2.1 Hdl ok I 5 wikh B
2005.2010,2015 4 = 1147 B Bt LA R F 52 X
1425 T 3 SR VA s TR ol 2 58 v s 52005, 2010
2015 4F = Hi R FH B8 U5 B Hb 3 23 () B0 = 19 3 5t
Landsat 7 ETM SLC—off 3 B A% , fif FH ERDAS Ab HH 4K
PEUERT S AR RS IE RN J5 AR Ry B A L, %
HESEAR P VE USSR X, 3 3 AMLAE B 25 A i il
1530 b AL 5 AR RIS ] 2 10—11 H |, 23 (7]
A3 PEH A 30 m; GDEMV2 () 5507 i F2 504 4 UR T i
RS (AU 25 o B BB IR TR L 1,
1.2.2 W5k
HOEHET ENVI 5.2 240, 456 DA E U T 1
FI A%, 2% (GBIT 21010—2017 4 i F1 T R

®1 EEHIEKIR

Table 1 Main data source

$E £ FK Data name B3I Data Sources

[% 34 Website

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

DEM %4 Hi PR S ()50 = http : //www.gscloud.cn/

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.
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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 HEAPRH I it KIRFEH FeAth J5828
ltems Waterarea ~ 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
7K H 0.795 0.081 34.012 0.927 0.439 0.630 0.075 0.326 37.286
HEAPRHL 0.495 1277 6.065 73.522 2.593 1.184 0.240 5.842 91.219
jeieaibiin 0.100 0.887 1.980 1.474 16.566 0.335 0.006 0.257 21.605
Sith 0.175 4.408 0.197 0.323 0.768 37.961 0.612 0.254 44.699
RIRELH, 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 T ARG L M A FH TR, D31 A 3T eCognition Developer {445 F1 1) 4= M F 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?)

i H Ay H oz i Je i a4 TR IR a5 ElRVdivE v eriikey KeESARAR
Ttems Years  Dolomite clastic rock Limestone clastic rock Non-carbonate rock combination Limestone mixed with dolomite
k] 22.31% 6.99% 57.05% 13.65%
FENEIT A 71.3 24.5 198.0 477
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
KIRFH 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 FELHAARBARERREERARNWER (kn*)
Table 4 Rocky desertification of different land use on dolomite clastic rocks (km?)
i H GO EER il TEAR B i RAR 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
Hp R 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 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

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

http://'www.aed.org.cn
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x5 AR LMFAXRBIFEHRREEHESRELER (kn)

Table 5 Rocky desertification of different land use on non—carbonate rocks combination (km?)

it H ANy EERINA TEA R T RIRF FHoAfth FH it
Items Years Woodland Shrubbery Dry land Natural grass Other landuse Total
BREATAL 2005 0.151 0.232 0.065 0.012 0.46
P AL 0 0 0 0 0
AL 0 0 0 0 0
Hit 0.151 0.232 0.065 0.012 0.460
BREAATAL 2010 0.040 0.141 0.003 0.008 0.192
wp R A AL 0.008 0.047 0.008 0 0.063
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
AL 0.029 0.109 0.004 0.019 0.161
HEAEAL 0 0 0 0 0
st 0.113 0.511 0.094 0.059 0.777
F6 RELHF ALBRKELBESRRLERL (km*)
Table 6 Rocky desertification of different land use on limestone clastic rocks (km?)
i H A0y EERINIA AR Eith KIRF oAt 1 j58an
Ttems Years Woodland Shrubbery Dry land Natural grass Other landuse Total
BEEAEAL 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
HE AL 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
BRIl 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 FEALHFAEBRKESAZERARLERL (km*)
Table 7 Rocky desertification of different land use on limestone mixed with dolomite (km®)
T H Ay EERINIA THEAM i RAREHY oAt peRaN
Ttems Yars Woodland Shrubbery Dry land Natural grass Other landuse Total
BEATAL 2005 1.942 3.037 6.711 0.092 1.169 12.951
LR A Eid 0.096 0.742 0.532 0.028 0.140 1.538
EEABAL 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
BREEAEAL 2015 0.796 0.901 0.876 0.008 0.121 2.702
R 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 1319 1.428 0.008 0.210 4.063

http://www.aed.org.cn
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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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Table 8 Rock desertification of land use in Wanshan zone (km?)
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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
R A AL 0.210 0.875 0.613 0.030 0.283 2.011
$E 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 1.463 2.009 1.014 0.121 0.377 4.984
JE 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
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