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Landscape Pattern - Function Coupling and Differentiated
Restoration of Kunming Plateau Wetlands under Varying
Levels of Disturbance
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Abstract Keywords

Urban wetland park ecological restoration should be tailored to local conditions; however, Landscape pattern; Ecosystem
existing research lacks a comprehensive comparative analysis of the 'pattern-function' service function; Coupling
coupling mechanisms across wetlands under different levels of disturbance within coordination; Differentiated
the same watershed, resulting in restoration strategies that lack specificity. Taking the restoration; Wetland

Wangguan Wetland Park (subject to high-intensity disturbance) and the Dounan Wetland
Park (subject to moderate disturbance) in the Dianchi Lake area of Kunming as examples,
this study constructs a two-dimensional 'pattern-function' evaluation system based on
remote sensing imagery and field survey data collected between 2016 and 2024. Utilizing
landscape index analysis, the equivalent factor method, correlation analysis, spatial overlay
analysis, and a coupling coordination degree model, the study systematically compares
the "pattern-function' coupling characteristics of the two wetlands. The findings indicate
that the Wangguan Wetland has a fragmented landscape, which is associated with a lower
estimated ecosystem service value, placing it at an intermediate coordination stage; in
contrast, the Dounan Wetland has seen a continuous increase in natural patches and shows
better alignment between its landscape pattern and estimated ecosystem service value,
reaching a higher modeled coordination level. Based on these findings, this study proposes
differentiated restoration strategies: for the Wangguan Wetland, a restoration approach
prioritizing spatial pattern rehabilitation; for the Dounan Wetland, a strategy centered on
functional optimization.
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Fig.1 Wangguan Wetland and Dounan Wetland location map
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Fig.2 Land use and patch change map of Wangguan Wetland Park from 2016 to 2024
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Fig.3 Land use and patch change map of Dounan Wetland Park from 2016 to 2024
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landscape types in wetland parks from 2016 to 2024
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Tab.6 Changes in comprehensive ecosystem service value
of wetland parks from 2016 to 2024

PR TITT

sany TEDHAM SR AR

22
ARss 2016 5 20204 20244 20164 20204 2024 &
HEARS  0.69 1.17 1.48 2.16 541 5.00
BHERS  7.89 1338 17.38 2360 6273 5822
RS 128 1.70 1.55 5.52 553 6.19
STUERSS 031 0.45 0.46 122 1.67 1.73

* 7 Wik ESV X EE
Tab.7 Comparison of ESV per unit area between the two parks

FEEMAR S E R AR
Fp " o
_ BAmR — BAIER
bSO _ S _
nE/ AT ESV/ (555 /hm?) E /Bt ESV/ (555 /hm?)
2016 10.16 0.213 32.51 0.440
2024 20.86 0.438 71.14 0.963

R 8 RO RS L SR GRS EH LA
Tab.8 Correlation analysis between landscape pattern index

and ecosystem service value

EERMAR ESV Rt ESV

REE
Spearman Pearson Spearman Pearson

NP -0.88 -0.87 -0.79 -0.79
PD -0.91 -0.90 -0.82 -0.81
LSI -0.73 -0.72 -0.69 -0.68
CONNECT 0.89 0.89 0.86 0.85
CONTAG 0.7 0.76 0.81 0.80
SHDI 0.65 0.64 0.71 0.71

®9 EE. Sl FERE S
Tab.9 Evolution of coupling coordination degree between

Wangguan and Dounan Wetland Park

FERMAR 3 A
&

LPCI EFCI D LPCI EFCI D
2016 0.52 0.48 0.706 0.61 0.52 0.747
2020 0.58 0.52 0.739 0.69 0.68 0.828
2024 0.63 0.61 0.787 0.72 0.70 0.842
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Fig.6 Spatial coupling distribution map of landscape pattern and ecosystem

services in wetland park
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Tab.10 Parameter sensitivity analysis

FERMAR Bt AR

P =T inba
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B B/ FR E/% i
g - 2086 - 7114 - 042
E2 1 £420% 2382 +142 8188 4151 044 B
22 £,20% 1821 -127 6L55 -135 040 &
23 £+200% 2231 469 7589 +67 043 &
R4 £,-20% 1959 -61 6639 67 04l &
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