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Abstract

This paper investigates the spatial characteristics of human-land interactions in mountainous ur-
ban areas, focusing on Longyang District, Baoshan City, Yunnan Province. Utilizing land use data
from 2015 and 2020, the study employs various methods, including GIS spatial analysis, land use
transfer matrices, and landscape pattern indices. A quantitative analysis was performed to assess
land use changes and the evolution of landscape patterns during the study period. The findings in-
dicate that: (1) The land use structure underwent significant changes, characterized by a reduction
in cultivated land area and a continuous expansion of construction land; (2) The evolution of land-
scape patterns exhibited notable differences: Despite a decrease in area, the connectivity of culti-
vated land landscapes increased, demonstrating a trend toward agglomeration. While the scale of
construction land expanded, its spatial agglomeration improved significantly. Conversely, the eco-
logical connectivity of water landscapes declined markedly, leading to increased fragmentation.
Overall, the stability of forest and grassland landscapes remained relatively high. (3) The evolution
of the landscape pattern in Longyang District results from the interplay of social and economic fac-
tors, including urbanization and agricultural structural adjustments, alongside the complex terrain
characteristic of mountainous regions. Based on the research findings, this study proposes optimi-
zation strategies such as implementing differentiated spatial control tailored to terrain conditions,
restoring the ecological connectivity of water systems, and establishing a regional ecological secu-
rity framework. These strategies aim to provide scientific guidance for the sustainable use of terri-
torial space and the maintenance of ecological security in Longyang District.
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Figure 1. Location of Longyang District, Baoshan City
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Figure 2. Land use overview map of Longyang District in 2015
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Figure 3. Land use overview map of Longyang District in 2020
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Table 1. 2015 based on patch landscape pattern index
= 1. 2015 FETHRI IR EIEH

R 2T NP PD LSI COHESION MESH Al
HiHb 180 0.0372 16.8667 80.648 1212.6729 44,3925
PR 82 0.0169 15.7033 96.6912 30106.1713 66.8894
Hidh 91 0.0188 18.0000 96.1988 22193.0444 58.4642
K3 32 0.0066 6.2353 49.0485 10.4644 28.8000
S RS AT I8 FH 24 0.0050 5.1250 52.0281 9.4530 34.0000
RFFH -ty 3 0.0006 1.5000 0.0000 0.0619 0.0000

Table 2. 2020 patch landscape pattern index
7= 2. 2020 FE TR EME /e

LR 2T NP PD LSl COHESION MESH Al
B 129 0.0266 14.9589 92.1354 9440.4084 59.7074
Mot o1 0.0188 15.5957 96.2955 31459.5091 68.0037
il 95 0.0196 16.4429 92.2236 5342.2030 53.7639
K3 26 0.0054 5.1667 13.5487 0.9488 3.8462
S IR AT I8 H 30 0.0062 5.3636 72.6100 80.2805 55.1402
RFFH - thy 2 0.0004 1.3333 0.0000 0.0413 0.0000
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Figure 4. Slope classification of Longyang District
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Figure 5. Elevation classification of Longyang District
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Table 3. Land-use transition characteristics across slope gradients (2015~2020)
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Table 4. Land-use structure change characteristics across elevation zones (2015~2020)
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