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Spatial-temporal Evolution of Karst Rocky Desertification and Future Trends Based on CA—Markov Methods

in Typical Karst Valley
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Abstract Karst rocky desertification KRD has become the most serious ecological disaster in Southwest China. It is very important and
much—needed to explore the rule of spatial-temporal evolution of KRD for ecological restoration and sustainable development of the region. In
this paper, the improved accurate remote sensing image interpreting method and CA —Markov prediction method were used to explore the
spatial—temporal evolution rule of KRD in the study area from 1990 to 2021 based on the long time line remote sensing image of the year of
1990, 2004 and 2016. The results were as follows the spatial —temporal evolution rule of KRD presented "first deterioration and then
improvement" in the study area at nearly 30 years. The deterioration of KRD was affected by high intensity overload human activities and
natural disasters in 1990—2004, which made the ecological environment deterioration. However, the KRD had gradually improved with the
implementation of a series of governance projects, and a large number of rural labor forces were liberated from the land in 2004—2016, which
made the natural environment restoration, and ecological system was getting better and better. At the same time, the trend of KRD evolution
was showing improvement from the predicted years of 2016—2021 and the ecological environment in the region continued to become better.
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Figure 1 Location map of the study area
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Figure 2 The spatial distribution map of Karst rocky desertification in the study area 1990—2021
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Table 2 Area and proportion of different KRD types in the Karst study areas 1990—2021
1990 /km? 42.21 3.83 37.98 37.12 12.04 0.00
1% 31.69 2.88 28.52 27.87 9.04 0.00
2004 /km? 31.73 8.06 47.77 26.38 3.61 15.74
1% 23.81 6.05 35.84 19.79 2.71 11.81
2016 /km? 94.61 10.15 24.74 0.54 291 0.25
1% 71.03 7.62 18.57 0.41 2.18 0.19
2021 /km? 90.26 11.72 2791 0.31 2.25 0.20
1% 68.04 8.84 21.04 0.23 1.70 0.15
. 20.90 ki?
20 19.09 ki
i 6.24 km? .
N 2004—2016 30.73
0, km? 29.78
2.2 km? 12.11 km?
2 1990—2021 11.15 km?
3 3,1990—2004 o 2021
2016—2021 84.60
N o 2004— km? 18.18 km?
2016 8.08 km’
3.
- 2016—2021
3
3.1
3, 2016
3 1990—2004 4, 4
25.18 km?
http://www.aed.org.cn —177—



- 35 - 2

108°28'30"E 108°34'0"E 108°28'30"E 108°34'0"E 108°28'0"E 108°34'0"E
a. 1990—2004 N b.2004—2016 N ¢.2016—2021 N
& & &
o o o
= =~ =
% % %
(o] N N
3-1 g*; 3-1
32 - 32
33 3-3 3-3
34 34 34
35 -5 35
36 i‘? 36
41 - 41
% -1 42 % -1 42 % -1 42
@ 12 43 & 2 ooe 12 43
£ s s B s
& 15 46 & 540y 15 46
-6 5-1 -6 51 -6 5-1
21 52 Z‘; g‘i 21 52
22 53 - > 22 53
23 54 -3 54 23 54
24 55 S 24 55
25 56 0 25 5 - - 2. 25 56
0 25 5. 23 km 26 7 0 25 S %
1 2 3 4 5 6 7
1 NKRD 2 PKRD 3 LKRD 4 MKRD 5 SKRD 6 ESKRD 7 NK
3
Figure 3 The trend map of Karst rocky desertification intensity in each period of the study area
3 1990—2021 km?
Table 3 Conversion matrix of different KRD types land in the study areas 1990—2021 km?
NKRD PKRD LKRD MKRD SKRD ESKRD
1990—2004 NKRD 25.18 1.05 3.68 1.40 0.28 0.00
PKRD 0.64 1.09 4.97 1.24 0.06 0.00
LKRD 2.36 1.36 20.90 19.09 3.87 0.00
MKRD 1.70 0.11 4.94 13.35 6.24 0.00
SKRD 9.03 0.16 3.08 1.85 1.56 0.00
ESKRD 3.11 0.05 0.24 0.17 0.03 0.00
2004—2016 NKRD 30.73 7.09 29.78 12.11 11.15 343
PKRD 0.17 0.13 5.73 3.55 0.44 0.09
LKRD 0.53 0.66 10.86 9.66 291 0.07
MKRD 0.02 0.03 0.14 0.29 0.06 0.00
SKRD 0.13 0.10 0.99 0.64 1.05 0.00
ESKRD 0.01 0.01 0.06 0.08 0.07 0.00
2016—2021 NKRD 84.60 1.41 3.89 0.03 0.23 0.02
PKRD 1.11 8.27 2.28 0.02 0.02 0.00
LKRD 8.08 0.42 18.18 0.25 0.95 0.03
MKRD 0.03 0.00 0.05 0.22 0.01 0.00
SKRD 0.25 0.00 0.26 0.02 1.68 0.02
ESKRD 0.02 0.00 0.00 0.00 0.02 0.16
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° 133.20 km? 3 km?
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Table 4 The contrast of study area of different types of KRD remote sensing interpretation with the actual survey in 2016 km?
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Figure 4 The main events time axis that may affect the development of KRD in the last 30 years in the study area
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