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Abstract

In recent years, the Poyang Lake Basin has experienced a rapid process of urban expansion.
Timely and effective simulation and evaluation of the impact of urban expansion on natural
habitats are of great significance for maintaining and promoting regional sustainability.
However, there is currently a lack of analysis and simulation on the process of urban expansion
in the region, as well as research on its impact on natural habitats. Therefore, this study will
systematically study the process of urban expansion in the Poyang Lake Basin and its impact
on natural habitats based on the sustainable scientific research approach of "pattern and process
response and mechanism simulation and prediction management and regulation". The main
work and findings are as follows:

(1) Explore the process of urban expansion in the Poyang Lake Basin during the period
1990-2020. The results of the study show that the urban land in Poyang Lake Basin continues
to increase. During the period of 1990-2020, the urban land area of the region increased from
509.08km? to 2710.80km?, with an average annual growth area of 220.01km? and the
proportion of urban land to the total area of the region increased from 0.31% to 1.62%. Among
them, Nanchang City has the largest growth in urban area, from 99.76km? in 1990 to 527.81km?
in 2020, with a growth 0f 428.06km?, an increase of 4.29 times. The analysis of urban expansion
drivers shows that the coupling and coordination between construction land expansion and
regional economic development in the study area from 1990 to 2020 is increasing, and the two
systems are developing in a more orderly direction.

(2) The urban sprawl process in the study area was simulated under different scenarios for
the years 2020-2050. The urban expansion process under different scenarios for 2020-2050 in
the study area was simulated using the shared socio-economic pathways (SSPs) scenario and
the zonal LUSD-urban model. The urban land area will grow from 2710.80km? to
3120.99km?~3500.50km? under different SSPs scenarios in the whole region, among which the
SSP2 scenario has the largest area of regional urban land growth. Among them, Nanchang City
has the largest urban land increase in all selected scenarios, and its urban land growth area is
101.47km>~172.66km?>.

(3) The direct and indirect impacts of urban expansion on natural habitats in the Poyang
Lake Basin were evaluated. The natural habitats in Poyang Lake Basin are large in area and

widely distributed, and the types of natural habitats are mainly woodland. The area of natural
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habitats in the study area in 1990 was 117,858.58 km?, of which the area of woodland was
103,562.45 km?, accounting for 87.87% of the whole area of natural habitats. The city of
Ganzhou has the largest natural habitat area, with a total natural habitat area of 32,197.63 km?,
accounting for 27.32% of the natural habitat area of the whole study area. The urban expansion
process in Poyang Lake Basin occupied a total of 411.53km? of natural habitats from 1990 to
2020, of which the most occupied natural habitat was forest land, with a cumulative area of
306.38km?. 2020-2050 will see a decrease in the area of natural habitats by 377.27km? to
491.81km? as a direct result of urban expansion. The area of natural habitats will decrease by
377.27km? to 491.81km? between 2020 and 2050 due to urban expansion. Among these natural
habitats, the area of forest land encroached by urban expansion is the largest, with a reduction
of 304.55km?~403.63km?; in terms of scenarios, the area of natural habitats encroached by
urban expansion in the SSP2 scenario is the largest, with an encroachment area of 491.80km?,
and in terms of regions, the area of natural habitats encroached by urban expansion is the largest
in the Ganzhou city in the future in both scenarios. natural habitat is the largest, with the
encroached area ranging from 93.90km? to 120.49km?. The indirect impacts of urban expansion
on natural habitats in the Poyang Lake Basin resulted in a 4.10% decrease in habitat quality
from 0.7345 in 1990 to 0.7044 in 2020, which is 1.53 times higher than the direct impacts.
Between 2020 and 2050, indirect impacts of the urban expansion process under different
scenarios in the Poyang Lake Basin resulted in a decrease in habitat quality of 0.0162-0.0288,
The decrease is 2.30%-4.09%, which is 1.29-2.5 times of the direct impact. The largest gap
between direct and indirect impacts is found in the SSP2 scenario, where direct impacts are

2.49 times greater than indirect impacts.
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