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Abstract; Karst region is characterized by its ecological significance and vulnerability. Exploring its spatial and temporal
evolution of landscape ecological security pattern will shed light on local land use management and ecological restoration.
Here, we examined in depth the features of spatial and temporal evolution of land use change, landscape pattern, and
landscape ecological security pattern in Karst Fault Basin at junction of Yunnan, Sichuan, and Guizhou provinces, based on
five phases of land use data in 2000, 2005, 2010, 2015, and 2020 and used methods of land use transition matrix

analysis, landscape pattern index, and landscape ecological security index calculation. The results were as follows. (1) In
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terms of land use change, forest, grass land and cultivated land were the dominant land use types in the past two decades,
aggregately accounting for over 96% of the study area. Land use transformation took place mainly in 2005—2010 and
2015—2020. It were manifested by two major forms, including the conversion of cultivated land into forest and grass land
and the conversion of forest into grass land. As a result, the area of cultivated land declined by 386.62 km® in the past two
decades. In general, the land use spatial structure kept relatively stable while that of some parts of the study region
demonstrated drastic change during the study periods. (2) As for landscape pattern, the landscape diversity and evenness
index increased while the contagion index dropped. Specifically, the largest patch index of forest decreased while that of
grass land rose. For most land use types, the patch density grew while the aggregation index fell, indicating an increasing
fragmentation trend against the background of land use structure generally optimizing, especially for forest, cultivated land,
and grass land. In the meantime, continuous expansion of construction land was observed. (3) In terms of landscape
security pattern, the past two decades witnessed a remarkable improvement of the landscape ecological security level in the
study area. The proportion of area with a security level higher than “relatively low security” surged from 62.35% in 2000 to
98.11% in 2020. As for the spatial features of landscape security pattern, the level of landscape ecological security was high
in the north and low in the south initially. Thanks to relentless efforts put into rocky desertification control and ecological
improvement, the security level of the south increased considerably. This consequently contributed to a relative balance of
security level between the north and south of the study area. In addition, the landscape ecological security index was
featured by significantly spatial agglomeration, with high-high value clustered in the north and low-low value clustered in the
south. These findings underscore the need for further advanced ecological conservation to ensure the ecological barrier
function in the north and further intensified ecological restoration to improve the landscape ecological security level in the
south of the study area. In addition to vigorously enhancing rocky desertification control, it is also crucial to strike a balance
between economic development and ecological conservation to ensure the long-term stability of local landscape ecological

security.

Key Words: land use; landscape pattern; landscape ecological security; Karst Fault Basin; rocky desertification control
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Fig.1 Sketch map of location of study area
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Table 1 Landscape pattern index and its contents of study area
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PD:Patch density; LPI; Largest patch index; PAFRAC: Perimeter-area fractal dimension; Al; Aggregation index; CONTAG : Contagion index; SHDI:

Shannon’s diversity index ; SHEI; Shannon’s evenness index
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Table 2 Calculation methods of landscape ecological security index

P37 Sy g (56,1415 i
Name Calculation methods Notes
=9/l i
ORI ¢ = Ny A, N, 1A, D I § SR T,
Landscape fragmentation index ( C;)
SO RE N,
o 5= [ A SR, k®
Landscape separation index ( S;) T ooa, A
e
S 2In(P;/4) . sl -
e i P, RO Kk
Landscape dominance index ( D, ) b; In A, s HEEA B kan
ST "
- S . E; = aC; +bS; +cD; a, b, c A, BHFHADE P SHIRE 0.5,0.3 F10.2
Landscape disturbance index ( E;)
SO R BB SR PR S TR, S
Landscape fragility index ( F;) v KA 6, /K8 5, Bt 4, ot 3, bt 2, S M 1
SO 2RE BS, = i(Aki)(l —wEery ™ FIFMERIEL, Ay, AURES & A RAEEICHT @ R R ALY
Landscape ecological security index ( ES,) oA A, it gt

2.2.4  SOWAERL TN PRIERf 2

RIS IX A A AR R I 25 22 RERE , B % B A WIS R R EE S oY X B AR B e 4
FEB AT I SEBRIE O, SR A SR s W 0T 9 DX ) S5 2B 285 8 4 KR 40 R AN 254, 51 DA 2000 44328 X
[ S M e — A AR AR 4y 25 X ], AR ILER 3,

3 ENETLREEMIRE

Table 3 Evaluation standard of landscape ecological security
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Table 4 Land use change in study area from 2000 to 2020
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HHb Forest 56148.77 50.84 56157.12 50.85 56168.48 50.86 56077.54 50.78 55198.13 49.99
B Grass land 29087.37 26.34 29078.19 26.33 28605.65 25.90 28490.17 25.80 29063.15 26.32
#iHb Cultivated land 22699.91 20.56 22625.54 20.49 22716.04 20.57 22553.33 20.42 22313.29 20.21
74
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K3k Water 1177.35 1.07 1179.71 1.07 1232.50 1.12 1307.05 1.18 1430.16 1.30
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Fig.5 Landscape pattern index variation of landscape level in study area from 2000—2020
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