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Abstract: Rocky desertification in karst areas has a serious impact on the sustainable development of local social economy.

( 2016YFC0502300 2016YFC0502103 ; ” (A )
(U1612441 )
:2019-04-03; :2020-11-27

Corresponding author.E-mail: baixiaoyong@ 126.com

http: '/ /www.ecologica.ci



2 : 681

Therefore it is of great significance to study the spatial and temporal characteristics and evolution rules of rocky
desertification in karst areas. In this paper eight provinces in southwest China are taken as research area. Based on
Normalized Difference Vegetation ( NDVI)  Net Primary Productivity ( NPP)  Surface Albedo and Slope data and with the
help of ArcGIS and other software platforms the variations of rocky desertification in different slope land use and
ecological protection zones are analyzed. The results showed that: ( 1) Mild and moderate rocky desertification are main
types of rocky desertification in the Southwest.From the spatial perspective the distribution area of rocky desertification is
the widest in Guizhou followed by Yunnan and Guangxi. (2) From the perspective of different land uses the area with no
rocky desertification from 2000 to 2015 was the largest followed by potential rocky desertification. Rocky desertification
mainly occured in the cultivated land and forest land types the area of rocky desertification on other lands was the least but
the proportion of extremely severe rocky desertification on other lands was very large with about 11% on average. ( 3) From
the perspective of different slopes the severity of rocky desertification does not increase with the increase of slope rocky
desertification occurred in the maximum area between slope 6° and 25°. (4) From the perspective of ecological protection
areas karst ecological protection areas in southwest China in 2000 and 2015 were the most widely distributed areas of rocky
desertification covering 27481.86 km” and 21738.65 km’ respectively. In terms of variation the Three Gorges Reservoir
area increased the most by 1641.22 km® while the southwest karst ecological function reserve decreased the most by 5743.
22 km®. (5) Rocky desertification can be accurately inverted by using NPP NDVI surface albedo and slope with the
inversion weights of 0.33 0.42 0.15 and 0.1 respectively. During the study period the ecological environment in southwest

China was gradually improved.

Key Words: surface albedo; slope; geographic detector; ecological protection area; rocky desertification
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1
Table 1 Contribution rate of various factors of rocky desertification
Impact factor . .
NDVI NPP Slope Surface Albedo
Q 46.20 36.30 11.00 16.50
Contribution rate/% 42 33 1 15
NDVI: Normalized difference vegetation indexNPP: Net rimaryProductivity
1.3.2
2 X Y o
2
h
Z i=1 X N'
=1-— x5, 1
Qu b N x 62 i ( )
a b N N, 5°.8,° a b
i h i o
1.3.3
10
Puln PO
|
P P
21% 22 2n D
s T 0 (2)
B
annZ . PnnD
. P’] , n y l\] o
1.34
23
AS = Su - S[) ( 3)
K=(U, -U,) /U, x 100% (4)
©S, S, AS K 2000—2015
2
2.1
211
2
4 76.76%.76.34%  79.83%84.98% 2000—2005
2005—2015 o
41.80%+37.01%42.58% 49.57% 34.96% 39.33%+37.25%-35.41% -
3 2005.2010.2015 13.22  km’.12.03  km®> 10.70 km’
2005.2011.2016 1294  km*.11.98  km’.10.06 km’.

0.28 km>.0.05 km®.0.64 km?
2.09% .0.38%.5.98% .
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2
Table 2 Change of rocky desertification area at different levels
2000 2005 2010 2015
Rocky desertification grade Area/ X Area/ . Area/ . Area/ .
) Ratio/% ) Ratio/% ) Ratio/% R Ratio/%
km km km km~
LKRD 4.95 41.80 4.89 37.01 5.12 42.58 5.31 49.57
MKRD 4.14 34.96 5.20 39.33 4.48 37.25 3.79 35.41
SKRD 2.21 18.70 2.66 20.13 2.10 17.46 1.25 11.67
ESKRD 0.54 4.54 0.47 3.53 0.33 2.71 0.36 3.35
LKRD: Light Rock Desertification; MKRD: Medium Rock Desertification; SKRD: Severe Rock Desertification;
ESKRD: Extremely Severe Rock Desertification
3
Table 3 Time change of rocky desertification
This study Rock desertification bulletin /( km?) 1%
year Area/ km? year Area/ km? Amount of change Rate of change
2005 13.22 2005 12.94 0.28 2.09
2010 12.03 2011 11.98 0.05 0.38
2015 10.70 2016 10.06 0.64 5.98
312
4 2000—2015 31.46%.27.00%+25.10%  27.66%;
28.019%21.79%.23.61% 26.36%; 22.96%18.00%+16.04%  15.70%
N N 2010 ;
2005
2010 0
4 1%
Table 4 Distribution ratio of rocky desertification
() Province( City)
Time
2000 31.46 28.01 22.96 4.63 3.87 3.62 3.45 2.02
2005 27.00 21.79 18.00 11.20 8.55 7.03 5.82 0.61
2010 25.10 23.61 16.04 11.89 9.06 7.73 6.07 0.50
2015 27.66 26.36 15.70 11.50 6.64 6.07 5.51 0.56
( 2
o 2000—2005 2005—2015
3.2
5 2000—2015
2000—2015 2000 31989.49 km® 2005
30653.93 km’ 2015  31841.68 km’. 2000  25636.75 km’ 2005
26935.07 km’ 2015 22179.91 km’. 2000 1999.33 km® 2005
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Fig.2 Spatial distribution of rocky desertification
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5
Table 5 Rocky desertification changes in different land use
/km*Rocky desertification area on land use
Rocky desertification type Year
Farmland Forest land Grazing land Other land
NKRD 2000 93392.17 99368.88 17114.12 139.46
2005 99137.42 97419.92 17856.52 139.95
2010 103330.99 99204.22 18110.82 145.17
2015 103411.93 99586.09 18066.81 140.04
PKRD 2000 68970.63 68388.90 3777.06 2.63
2005 61696.54 64401.52 3269.82 0.52
2010 64804.96 67396.08 2949.02 0.25
2015 68124.60 70878.16 3136.86 0.61
2000 31989.49 17057.42 2519.20 0.79
2005 30653.93 16272.92 1814.18 1.32
2010 30976.27 17711.92 2336.16 3.18
2015 31841.68 21079.89 1933.66 2.65
2000 25636.75 17151.53 2407.16 4.51
2005 26935.07 22017.54 2805.97 5.13
2010 23467.33 18592.28 2537.54 6.47
2015 22179.91 14635.91 2093.98 5.22
2000 11239.25 9526.70 1286.82 3.12
2005 13663.93 11533.54 1214.86 4.51
2010 11113.91 8996.33 806.03 5.02
2015 7462.70 5595.43 1263.06 4.87
2000 2132.57 2637.29 767.88 19.11
2005 1613.11 2564.92 460.70 19.57
2010 1030.17 1543.84 349.54 21.34
2015 1266.78 1698.20 588.51 20.39
NKRD: Non-rock desertification; PKRD: Potential rock desertification
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Fig.3 Proportion of rocky desertification area on different land uses
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6
Table 6 Rocky desertification changes in different slopes
/km?
Rocky desertification area on different slopes
Rocky desertification type Year
<2° 2°0—6° 6°—15° 15°—25° >25°
12000 22457.47 39143.72 53580.70 12910.49 4231.59

2005 25060.87 43385.99 57962.97 13572.21 4311.38

2010 25722.48 45205.39 60238.36 13936.96 4404.40

2015 25739.04 45005.07 59526.82 13845.30 4373.18

2000 11559.12 29217.00 35146.43 8980.66 2135.18

2005 9291.21 27017.46 33796.19 8662.98 1943.13

2010 9908.40 28769.65 36238.24 9288.04 2045.20

2015 10641.60 30282.93 38227.40 9604.08 2080.37

2000 6245.08 15069.29 16954.40 3789.95 852.25

2005 5605.60 12853.18 13854.05 3121.38 805.21

2010 5698.78 13215.42 14747.03 3607.87 1034.30

2015 5806.67 13828.43 16056.45 3582.24 901.13

2000 4691.65 12745.43 15776.06 3835.41 1099.07

2005 4233.18 11537.86 14229.71 3875.10 1382.64

2010 3727.26 9772.47 11900.78 3183.29 1123.58

2015 3593.79 9279.78 11340.23 3168.69 1114.13

2000 1999.33 5892.68 7794.53 1774.24 456.51

2005 2833.58 7501.10 10232.04 2128.74 358.26

2010 2081.27 5828.78 7917.53 1554.67 228.02

2015 1284.87 4115.71 5202.01 1265.30 357.96

2000 314.15 1292.87 2143.14 647.35 268.16

2005 242.36 1065.41 1951.52 577.68 242.14

2010 128.61 569.28 1122.22 367.28 207.25

2015 200.83 849.07 1493.78 472.50 215.99
6°—15°.2°—6.15°—25°.<2°.>25° N

. 6°—15° . 2000—2015
6°—15° 2005 2000
16954.40 km® 2005  13854.05 km’ 3100.35 km® 2015 16056.45 km’
12956.10 km’. 2000  15776.06 km’ 2015 11340.23 km’ 4435.83
km’. 2000—2005 2437.51 km® 2005 2015 5030.03 km’.
2000—2015 649.36 km’,
4 o
<25° - 2000 >2°
- 2005 >25
<25° >25°
6—15 - 2010—2015 2010
>25° - 2015
>25° >2° o
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Fig.4 Proportion of rocky desertification area on different slopes
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Table 7 Change of rocky desertification area in southwest ecological protection area
2000 2015 2000—2015
Types of ecological reserves R(?(iky . R(?c.ky . Amount of Rate of
desertification desertification | Jem? b 1%
area/km? area/km? changeriam change 7
26.08 23.97 2.11 8.09
2885.85 2568.17 317.68 11.01
( ) 198.57 218.89 -20.32 -10.23
27481.86 21738.65 5743.22 20.90
1795.57 3436.79 -1641.22 -91.40
- 6.70 58.34 -51.64 -770.47
438.19 76.35 361.84 82.58
134.05 58.15 75.89 56.62
1207.34 2673.64 -1466.29 -121.45
0.12 0.62 -0.51 -439.15
720.29 769.37 -49.08 -6.81
2271.72 1577.78 693.94 30.55
32
<2°  >25° 6°—15° >25°
20— 22° P
15°— 25° N <5°.15°—25° .
15°—25°.>25°
35
36 250
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15° %7,
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2000—2005 2005—2015 o

8 2005
Table 8 Comparison of Rocky Desertification in Guizhou in 2005

Rocky desertification grade /km?

Year Data Sources
2005 This study 22019.65 10018.40 3001.07 700.57
39 25151.00 11422.00 3730.00 788.00

3131.35 1403.60 728.93 87.43
21924.83 12061.78 2525.29 592.82

2000 4 23000 11000 3000
1075.17 1061.78 118.10

2000
(2) 2000—2015 .
11% .
(3) .
1 <15° 2005 2015
2010 15°—25° 2000—2015
. >25° . 6°—25°
(4) 2000 2015
27481.86 km>  21738.65 km? .
1641.22 km? 5743.22 km?.
(5) NPP  0.33.NDVI  0.15. 0.42.
0.1.
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2018 32(2): 1-10.
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. 2014 24(S1): 330-334.

N o W
s

Bai X Y Wang S J Xiong K N. Assessing spatial-temporal evolution processes of karst rocky desertification land: indications for restoration

strategies. Land Degradation & Development 2013 24( 1) : 47-56.

8 ) . 2016 39( 12) : 64-67.

9 ) Logistic-CA-Markov . 2015 34(6): 591-598.

10 ) ) 2018 35(2):
174-180.

11 ) ) : 2018 31(3): 437-442.

12 ) . 2010 (2): 59-62.

13 . : . . 2018 37(1): 37-42.

14 . . 2007 22(6): 573-582.

hitp?/ Fwww.ecologica.cn



693

15
16
17
18
19
20
21
22

23
24
25

26

27

28

29

30

31

32

33

35

36
37

38
39
40

2019 74( 05) : 1025-1039.

18-23.

2020 37(01) : 24-35.

2014 34(09) : 2195-2207.

GIS

2019 39( 16) : 6083-6097.

32( 05) : 828-838.

“

2015 43(3): 269-278.
2002 16(2): 29-32 79-79.
. ) 2010 33(4): 532-539.
2015 37(5): 76-81.
2003 22(6): 733-741.
2005 24(3): 192-195.
2017 72( 1) 116-134.

2018 38(24) 1 8919-8933.
2009 64(5): 609-618.
2014.
GIS .

— . ( ) 2015 33(02):

. 2006( 02) : 67-73.
J. 2006( 02) : 242-248.
. —_ J .

J. 2010 38(02) : 123-128.
J. 2018 25(01) : 342-348.
]

J. 2009 16( 05) : 70-72.
— . 2013

2006( 05) : 1-3.

”

2017-09-07 . hitp: //www.gyig.cas.cn/ydhz/hzdt/201709/120170907_4856395.html

“3g”

1978—2010 2016 25(11): 12-17.
2007 26(1): 37-42.

20 J. 2013 25(04) : 133-137.

hitp?/ Fwww.ecologica.cn



