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The impact of construction land expansion on the landscape fragmentation of cultivated land in the Poyang
Lake ecological economic zone

ZHENG Xiping', CHEN Zhu'an"**', WEI Xiaojian"*?

(1. School of Surveying and Geoinformation Engineering, East China University of Technology, Nanchang 330013, China; 2. Key
Laboratory of Mine Environment Monitoring and Improving around Poyang Lake of Ministry of Natural Resources, East China University of
Technology, Nanchang 330013, China; 3. Jiangxi Province Engineering Research Center of Surveying, Mapping and Geographic
Information, Nanchang 330013, China)

Abstract: This study took the Poyang Lake ecological economic zone as the research area, and using morphological spatial pattern analysis,
explored the morphological spatial characteristics of the fragmentation of cultivated land from 2000 to 2020. Furthermore, based on land
use transition matrix methods, spillover effect analysis, and landscape pattern index analysis, this study analyzed the spatiotemporal
characteristics in which construction land expands by occupying cultivated land as well as the spatiotemporal response of the landscape
pattern of the cultivated land. From 2000 to 2020, the degree of cultivated land fragmentation gradually strengthened and the reduction rate

of the core area increased from 1.33% to 6.27%. At the same time, it was shown that the regional difference was gradually strengthened
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from the plain around Poyang Lake to the mountainous and hilly areas, and the expansion of construction land led to the fragmentation of

cultivated land. From 2000 to 2020, the area of cultivated land occupied by construction land increased from 268.60 km* to 1 003.26 km’,
and mainly occurred in areas with a mature road network. The spillover effect of construction land expansion is gradually increasing, and it
is more significant in areas with a mature road network. The expansion of construction land has a strong positive effect on cultivated
landscape fragmentation, and road construction strengthens this effect. Meanwhile, cultivated landscape fragmentation shows a greater
difference with the reduction of road buffer distance. The degree of cultivated land fragmentation is significantly affected by topography and
construction land expansion. In addition, the fragmentation of cultivated land mainly occurs in areas with large relief or dense construction
land and a mature road network.

Keywords: landscape fragmentation; cultivated land; morphological spatial pattern; expansion; construction land; road network; landscape

pattern index
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Figure 1 The morphological spatial pattern analysis of cultivated land
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Figure 2 Dynamic change rate of landscape element area
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Table 3 The number, area and proportion of each grade core

N 2000 4f- 20104 2020 4F

HIARZAL X = = 5

Tl etk @ Kkt TR di kL K [iga Akt K [igs it

Number Area/km®>  Proportion/% Number Area/km®>  Proportion/% Number Area/km>  Proportion/%

MK 54 108 4991.81 29.46 54729 5293.40 31.66 54305 5647.25 36.04

L X 23 3158.44 18.64 24 3410.19 20.40 30 4511.50 28.79

KB X 14 5732.81 33.83 12 4619.46 27.63 8 2977.25 19.00

KA X 3 3 060.40 18.06 3 3395.48 20.31 2 253431 16.17

‘G o

(2)2000—2020 48 16388 - A% .00 DX I A2 1 1
Evolution of the medium core in the north Poyang Lake from 2000 to 2020

(1) 2000—2020 4 B FEI-E 25 -+ H i B e i

Land cover evolution in northern Poyang Lake from 2000 to 2020 Z\i
FhHb Cultivated land [0 5 4 Grassland A Expressway
- 1% F M Construction land [0 Kik Waters —— 44ifi Provincial highway
I #fs Woodland [ EFHH Unused land 0 125 25  S50km

3 2000—2020 £ ERPE AL B A il K IE R 1E L
Figure 3 Evolution of the medium core in the north of Poyang Lake from 2000 to 2020
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Table 4 Statistics of cultivated land occupied by construction land from 2000 to 2020
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Figure 4 Spatial distribution of the cultivated land occupied by construction land from 2000 to 2020
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Figure 5 Spatial interaction types of the construction land and cultivated land
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Table 5 Dynamic change rate of landscape pattern index of cultivated land and construction land from 2000 to 2020(% )

FLAR SRS 5L HEHI Cultivated land M Construction land
Landscape pattern index 2000—20104F 2010—20204F 2000—20104F 2010—20204F
BEE FE PD 4.94 42.04 0.31 26.25
EEIBEH T AREA_MN -5.69 -33.31 23.00 44.38
PSR AL -0.07 -0.29 1.03 1.97
VT8 % COHESION 0 -0.02 1.37 0.11
42 CONNECT -3.05 -18.12 0 -17.54
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Table 6 The weight of landscape pattern evaluation of cultivated land

BEYL B PD SEHBES I AREA_MN R AL e PEFE £ COHESION #4E % CONNECT

0.2215 0.197 4 0.1812 0.200 2 0.199 7
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Table 7 Comparison of the goodness of fit and performance of OLS and GWR models
Tl 2000—20104F 2010—20204F
OLS GWR OLS GWR
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Figure 6 The influence of construction land expansion on cultivated land landscape fragmentation from 2000 to 2020
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R 8 2000—2020 FEZANEEE X AR S BHAEE (%)

Table 8 Landscape pattern index of cultivated land in each road

buffer from 2000 to 2020(% )

B 2% #IX. Road buffer 20004F 20104F 20204
I 65.96 66.45 93.28
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1 15.90 21.11 48.74
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\ 11.86 16.14 43.18
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