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Abstract: [ Objective ]| The morphological spatial distribution characteristics of landscape patterns at peak-
cluster depressions in rocky desertification areas were determined in order to provide theoretical reference and
guidance for revealing the dynamic changes in landscape pattern and ecological protection of peak-cluster
depression rocky desertification areas. [ Methods ] Morphological spatial pattern analysis (MSPA) was used

to identify, process, and classify rocky desertification landscapes in order to obtain seven non-overlapping
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landscape types such as core and loop lines. Landscape dynamics, landscape pattern index, landscape transfer
matrix, and hotspot analysis were applied to determine the morphological spatiotemporal evolution
characteristics of landscape patterns in peak-cluster depression rocky desertification areas. [ Results|] @ In
2000, the morphological landscape types were the most widely distributed (190.60 km®), and in 2022, they
were the least distributed (147.32 km*). Among the morphological landscape types, the core was the main
landscape type in the study area, with a maximum area of 121.62 km” in 2000 and a minimum area of 76.05
km? in 2022, mainly located in the northwest and southern regions of the study area. The area of isolated
islands was the smallest among the morphological landscape types, with a minimum of 1.12 km® in 1990 and a
maximum of 3.07 km’ in 2022. Landscape types such as isolated islands and branches were scattered among
various cores. @ The spatial distribution of morphological landscapes in the research area tended to be
dispersed, and the diversity, complexity, and fragmentation of morphological landscapes increased. During
the research period, the single dynamic degrees of morphological landscape types were 0.10, —0.18, and
—2.13, respectively, indicating a shrinking trend in morphological landscape area. The development of
morphological landscape types was most intense from 1990 to 2000, and the development was most gentle
from 2000 to 2010. @ The main direction of morphological landscape type transfer was the transfer of the
core landscape type to the edge and pore landscape types. Overall, the main direction of morphological
landscape transfer was the transfer of the morphological landscape to the background, and the amount of
background transfer in was greater than the amount of transfer out. High-high agglomeration areas showed a
trend of expansion towards Runhe, Laojie, and Anle Village, while low-low agglomeration areas showed a
trend of expansion towards Sanguang and Laojie Village. [ Conclusion] The main monitoring indicators for disaster
chain early warning include cumulative rainfall, duration of rainfall, changes in moisture content, and on-site
monitoring of slope deformation development. These monitoring parameters are influenced by various factors such as
rainfall conditions. soil properties, slope angle, and external dynamic conditions. Therefore, in practical
applications, it is necessary to comprehensively consider these factors.

Keywords: morphological spatial pattern; peak-cluster depression; landscape pattern; temporal and spatial

changes; landscape dynamics; hot spot analysis
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Table 2 Morphological landscape types and ecological implications
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Table 3 Landscape pattern index and its ecological meaning
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Table 4 Change and proportion of morphological landscape type area of Xingjie Town,

Xichou County, Yunnan Province from 1990 to 2022
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Fig.3 Changes in morphological landscape type horizontal landscape pattern index of

Xingjie Town, Xichou County, Yunnan Province from 1990 to 2022
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Table 5  Analysis of changes in landscape horizontal landscape
pattern index of Xingjie Town, Xichou County,
Yunnan Province from 1990 to 2022

i H LPI LSI Al SHDI SHEI
1990 4 22.179 3 64.658 8 82.320 3 1.658 8 0.536 7
2000 4 22.403 3 64.338 7 82.642 2 1.659 6 0.536 9
2010 4 22.307 0 70.694 0 80.848 6 1.726 3 0.558 5
2022 4 22.091 0 65.790 2 81.696 0 1.811 2 0.586 0

TE LPI N KBEH AR B0 LSI b SOOI IR 38 80 AT S R4 B 48
#; SHDI Jy Shannon ZFEME#8%0; SHEI 24 Shannon 4] B84,
2.2.2 FAHEZEIN B KIE SR WAE R G
— RSN 6 s, B SOl A T L
G300 3 R AR RRAE . D) A EE R0 K, FE UK
BR3P N 5 SOW 2R HL RN R AR B

My ke ONBERFLLW/N, FEFMWER N
O IR FLBR, SO A R R BN @S
JESCE R, SR A S M e, Horb IR B — B
FEAS A I KA Y B — B A AR A RN B — B A
B RAE R 13,20, 5 /IME A —1.45, 1990—2000 4,
EEFRMA—ZhEE R 0.10% . . HIRXELE
S S=SUNITE =S <K WERTIEMESI N 2 =S UNTE A
HE B2 A A T R R A ST AR AR S
ST e A2 T FR T T S A R K AT A B 4 D R A
K 20002010 4F 55 20102022 4F, JE 2452 5 W 84—
BASEE 43 —0.18 Y Ml —2.13 %, i B T 285 2 5 WL 1
R IR 45 U A FLOE 285 2 S5 U T AR AR5 22 9 /b, RIS 73
A1 Ak T AR SR 0, I H 2010—2022 4E A A TR
Al T FRIE /N 2K T 20002010 4F,

K6 ZHETBEENEE 1990—2022 FHEFENEBE —HEE

Table 6 Single dynamic degree of morphological landscape type of Xingjie Town,

Xichou County, Yunnan Province from 1990 to 2022

BRI E/ %

o W % i Bty 2k L W AR
1990—2000 4F —0.99 —0.43 0.35 0.26 2.08 1.88 —1.45 0.10
2000—2010 4F 0.46 1.62 1.40 —0.81 0.64 —0.69 3.60 —0.18
2010—2022 4F 2.31 3.18 13.20 —3.20 —4.88 —5.35 —1.44 —2.13
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Fig.4 Comprehensive dynamic diagram of morphological landscape types of Xingjie Town,

Xichou County, Yunnan Province from 1990 to 2022
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Fig.5 Morphological landscape type transfer map of Xingjie Town, Xichou County, Yunnan Province from 1990 to 2022
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