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Pattern transformation and spatial heterogeneity mechanism of production-living-

ecological spaces in Poyang Lake area in last 40 years
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Abstract; Investigating the transformation rules and spatial heterogeneous driving mechanisms of the “production-living-
ecological” spaces under the rapid urbanization process is an important basis for the greening transformation of production
and life style in the lake area and the high-quality development of territorial spatial planning. It is important for the optimal

allocation of national land resources and construction of ecosystem resilience. Based on Landsat remote sensing images of
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land cover from 1980 to 2020, we analyzed the spatial pattern of the transformation of the “production-living-ecological”
spaces in Poyang Lake region from the perspective of spatial structure-distribution pattern-spatial function. The study also
quantitatively identified the spatial heterogeneity mechanisms of the transformation pattern in the lake area, areas near-lake
area, and areas far-lake area. The results showed that: (1) the transformation of the spatial pattern of “production-living-
ecological” in Poyang Lake area had significantly spatial dynamic heterogeneity in past 40 years. The production space
continued to focus on the lakeshore and the plain area along the river, the living space spread and concentrated in the built-
up areas of cities, and the ecological space existed in the lake area and the mountainous hilly area at the periphery. (2)
The structure dominated by ecological space has not changed. However, ecological space continued to be diminished by the
encroachment of production and living space, highlighted by the encroachment of large-scale watershed and woodland
ecological space by agricultural, industrial, mining production, and urban construction space. (3) The transition of the
functional index continued to show a gradient change from the lake area to the far-lake area, confirming the existence of the
“lake effect” phenomenon in the transformation of the three spatial functions. (4) Urbanization and industrialization were
the key driving factors for the transformation of the “production-living-ecological” spaces in the lake-ring and near-lake
areas, while urbanization and agricultural modernization dominated the transformation of the “production-living-ecological”
spaces in the far-lake areas. The subdivision factors such as urban population concentration, economic growth, industrial
economic scale growth, and agricultural machinery use level have shaped the transformation mechanism of “production-
living-ecological ” spaces of different geographical differentiation in Poyang lLake area through different scenario
combinations. Our results provide a new perspective for understanding the unique territorial spatial evolution of the lake area
and the evolutionary mechanism that varies from place to place, as well as new insights for building a modernized territorial

spatial planning system and a new ecological civilization pattern of production-life-ecology synergy.

Key Words: production-living-ecological spaces; pattern transformation; driving mechanism; territorial spatial planning;

Poyang Lake area
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Fig.1 Territorial spatial pattern and zoning range of Poyang Lake region
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Fig.2 Theory framework of the optimal regulation of the “Production-living-ecological” spaces in the lake area and technical route
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Fig.3 The change of tertiary spatial area (km?) and the transformation of the spatial structure of production-living-ecological space in

Poyang Lake region
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Table 3 Change rates of production-living-ecological space in Poyang Lake area

432 Classification 1980—1990 1990—2000 2000—2010 2010—2020
2225 1] Production space -0.01 -0.03 -0.03 0.09
A% 23 (8] Living space 0.38 0.60 3.35 0.37
H: #5725 18] Ecological space -0.01 0.00 -0.09 -0.07
Ak =75 0] Agricultural production space -0.01 -0.04 -0.12 -0.19
T4 725 8] Industrial and mining production space 1.52 4.21 20.73 20.76
A5 23 18] Urban living space 2.09 2.75 10.19 1.09
A& HHHE 5 23 ] Rural living space 0.01 0.04 1.10 -0.07
Mt A= 2525 [B] Forest ecological space -0.05 0.03 0.00 -0.10
Hi A 2525 [A] Grassland ecological space 0.65 -0.32 -1.09 0.17
FK A= 2525 [B] Water ecological space -0.11 -0.03 0.49 0.05
WETE: 2575 0] Potential ecological space 0.52 -0.04 -4.07 -0.26

http ; //www.ecologica.cn



6 1) BRIERE A5 T 40 AFRPFHIIX = Az 23 )7 4 SRl 2 55 23 [ S AL il 2315

30
8

0  60km
[E—

20104 20204F

[ A&/
Bl AEER
[ |

A W

2 3445%
< -

", s 8]
B4 1980—2020 F£HAMX = £ = @1 FHER

Fig.4 Transformation pattern of production-living-ecological space in Poyang Lake area
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