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Vegetation expansion assessment in karst rocky desertification areas of
Yunnan Plateau based on CLCD LULC data

Ding Wenrong', Li Yuhui', Yu Xiaoya®’, Fu Rong', Zeng Junheng'
(1.Faculty of Geography s Yunnan Normal University , Kunming ,Yunnan 650500,
China ; 2.Qiannan Normal University for Nationalities » Duyun ,Guizhou 558000, China)

Abstract: [ Objective] The applicability of long-term and high-resolution land cover products in karst areas of
Southern China was explored to provide new data support for revealing the characteristics of vegetation
evolution in karst rocky desertification areas of Yunnan Plateau. [Methods] Precision testing, Sen’s slope, a
transition matrix, and other methods were used to evaluate the accuracy of CLCD_v1.0.2 land cover data,
with a resolution of 30 m, from 1985 to 2022, using Shilin County in the central part of the Yunnan Plateau
as an example. The spatiotemporal characteristics of the expansion of the vegetation in the karst rocky
desertification areas on the Yunnan Plateau were studied based on these data. [ Results ] @ The overall
accuracy of the validation samples in the study area was 87.85% and the kappa coefficient of 0.83. The user
accuracy of forest land was the highest at 95.24 %, whereas that of grassland was the lowest at 73.76%.

@ Arable land, forest land, and grassland were the main vegetation types in Shilin County, with average
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annual areas of 810.20, 632.85, and 245.74 km’, respectively. Shrubs and unvegetated areas cover relatively
small areas, at 14.90 and 15.31 km?*, respectively. From 1985 to 2022, the areas of cultivated land, forest
land, and unvegetated areas in Shilin County increased by 34.17, 112.24, and 10.79 km?, respectively. Shrub
and grassland areas decreased overall by 15.62 and 141.58 km?”, respectively. The forest and unvegetated
areas markedly increased, whereas the grassland considerably decreased trend from 1985 to 2022; forested
land and grassland were the main cultivated land types. Forest land mainly changed to cultivated land,
grassland mainly converted into cultivated and forest land, and shrubland mainly converted into forest land.
The conversion of other vegetation types to forest land concentrated in the core and buffer zones of the Shilin
World Natural Heritage Site and the Guishan National Forest Park as well as the edge of the Shilin rift basin.
[Conclusion] The CLCD data met the requirements for vegetation evolution analysis in the karst rocky
desertification areas. The pattern in the spatial changes of the vegetation in the karst rocky desertification
areas compensated for the reduction in arable land area caused by the construction of protected areas and
reflects the spatial scope and effectiveness of the implementation of policies, such as returning farmland to
forests and halting afforestation on mountains.

Keywords: karst area; rocky desertification; vegetation expansion; CLCD LULC data; Shilin Yi Autonomous County
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Table 4 Nature reserves, altitude gradient and vegetation changes at study areas

5% A Bt/ km? M/ km? M /km® B/ km® B/ km®

= RBl/% 198548 2022 4F  19854F 2022 4F 1985 4F 2022 4F 1985 4F 2022 4F 1985 4F 2022 4F

Hils X 7.02 48.94  42.46 4031 59.50 2.49 1.03 20.93 9.22 0.88 1.35

HAAR  ZfX 13.34  151.94  167.21 41.64 59.71 2.02 0.50 56.37 22.50 3.60 5.65
4 [ 79.64  659.48  684.85  467.05 542,02 23.64 11.00 193.51 97.53 6.19 14.48

<1700 10.58  151.81  139.07 14.22  21.96 1.42 0.52 8.60 8.31 2.90 9.09
[1700,1800) 13.07 152.68  145.94 39.34  60.52 3.80 1.58 26.58 12.97 2.28 3.67

W4 [1800,1900) 22,75 207.44  216.54 102.00  138.91 6.50 3.13 72.53  28.26 2.46 4,09
BB /m  [1900,2000) 27.65 201.16  231.86 186.40  208.36 8.46 2.98 77.01  28.81 1.91 2.93
[2000,2 100) 17.15  94.53 104,14 134,07 150.39 5.64 2.93 59.66  36.10 0.69 1.01

=2 100 8.79  52.36 56.59 72.53  80.51 2.30 1.37 26.27 14.76 0.43 0.66

<8 63.75 588.56  612.47  310.10  376.79 14.76 6.38 17402 83.84 7.49 15.44

[8,15) 10.98  108.91  114.27 45.28  55.30 1.49 0.56 3154 15.61 1.42 2.90

W/ () [15,25) 12.33 10012 105.97 72.16  85.20 2.66 1.04 35.82 17.53 1.24 2.25
[25.35) 7.28  41.87  43.82 60.72  70.79 2.93 1.29 19.17 8.50 0.40 0.67

=35 566 20.52  17.63 60.30  72.58 6.29 3.25 10.12 3.72 0.14 0.20

CA MR R, A A 2002 EFF IR SCHR BFIE 3BT 9 B A AR

MR, 20022015 AFIRFHA MO HIFL N 226.93 km”,
Hor B BRA K 36.85 km? LB F A 86.2 km? L FE 1l L A
T AL AR 103.88 km?, 2021 4E 4 H A K78 35
R 34.56 %0, SR . R A7 bR AL 2 i v L L i R
IRFNGE NI IR R F AT 75 % i [ A AR 4R v e
2000 m PAF AHBE Y 5 04 22 (8] B AT B G 08 6T
KF . WA AR EA 63.75 % Y - T R R AR 1
SCLAIN . TR I o 4 38 5 == 35° fih b B¢ ) WK o 73 b 141 2% by
WA 3 MR R RSN, BB 5 R 2 ) R A A
FHEIMHLKRGR D,

AR 5K 2000 45 52 74 3 KT &K g LK, 1R
BE PRI FOR EZ A . (ST X A 2000 4FFF 1R BF
b TE RS BT RE A L K R Y b kR TR AR L s U
NS BEFRE ) 45 S 2 0 2 1 Sy R b 4 b 7E A AR
BT DR R R

5 %

AR FE L 2 T 1 S U XA BR8] A X R
M 30 m i CLCD_v1.0.2 M 78 #8898 47k B8 2>
M) JE a1 3 TR 9T T = = B A A AR
DX R 1 I 2 R AE

(1) BFFEIX CLCD_v1.0.2 (4 () OA {E /2 87.85%
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11 R e IR 73.76 %6, 1 BUAE A 5 VS A 1Ak DX A B

(2) Bk R AR B f B ZE R A, Z AR (E
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R AR 245,74 km® 78055 =, B\ 5 R A w1 R
AT HE D L 4304 14.90,15.31 km?

(3) 19852022 4F- A B b A it A0 A A 4 1 AR
SRS, A BN 34.17,112.24,10.79 km?® , #EM\ |
ALl TR AR 2 9 R R, A3 e b 15,62, 141.58 km?
USRS R D EEC TN N SR TR

(4) 19852022 4F i [a] B b % ) 32 2202 bR b A
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Hiv o HE N B Ry Mk b

(5) HAbAE 25 R Sy bkl 4R v T AR B B AR
T8 M AZ O X R o X, 2 R AR TR X DL R
A BRI B 7 i 2 bib s . 3 B A ()5 B A Ry RE SR AN T
F SR 2 bl S 00 A T AR A e 2D, [ B AR B T
IRBFIE AR 5 1L B AREOR S 1Y 25 18] 30 Fl SRR

MR KR B AR A S s T e DR T X R R
JR ) — 45, sty M AR B L B KA T ik R R i
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WF 5T DX A B AR AL A8 3 i A5 it i FH 722 b B G o) A
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