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Table 1 The threat data in the Yangtze River Delta
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Fig.1 Statistical graphs of ecosystem service values’ density (a), threatened-habitat quality (b) and comprehensive habitat quality (c)
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Fig.2 Spatial distribution of self-habitat quality (a), threatened-habitat quality (b) and comprehensive habitat quality (c)
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Table 2 The predicted urban construction land under three scenarios
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Fig.3 The simulated urban growth boundary of the Yangtze River Delta in 2024 and 2034 under three scenarios
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Abstract: The world’ s natural ecosystem provides products of 15 trillion pounds annually, but with the univer-
sal urban expansion caused by economic development, ecological balance is gradually disrupted. Therefore, it’
s critical to maintain ecosystem stability in the identification of urban growth boundary, which is regarded as
an effective tool to control urban sprawl. However, very few methods, currently, have taken ecosystem into
their account. With the concept that “ecology goes first”, this article put forward a method to identify the urban
growth boundary based on the evaluation of habitat quality. Using the platform of ArcGIS and InVEST model,
two aspects of habitat quality were considered in the assessment: the quality of habitat itself and the quality un-
der threats. As a representative of the former quality, ecosystem service value of each cell was calculated. As to
the latter one, INVEST model was used to assess cells’ threatened degree. In the prediction of the amount of fu-
ture construction land, three scenarios were developed. The first scenario was based on the assumption that cit-
ies had separate development and urban planning. The second scenario assumed that in spite of the separate
planning, it’ s possible to conduct the redistribution of construction land index. The third scenario ignored the
boundaries of administrative jurisdiction and regarded the study area as a single. By selecting districts with
lower habitat quality as construction land, the simulated urban growth boundary of the Yangtze River Delta in
2024 and 2034 were determined. The conclusions showed that habitat quality in the south of the Yangtze River
Delta was overall higher than that in the north and the average density of ecosystem service values was 10
770.6 yuan/(hm? e yr). Habitat with higher quality was located in the southwest area, while the lower one was
in the eastern district and Round Hangzhou Bay. By 2024, the predicted quantity of construction land have
been to 10 583.27 km? (scenario 1 and 2) and 10 489.09 km? (scenario 3), and then have been to 13 603.53 km?
(scenario 1 and 2) and 13 252.37 km? (scenario 3) by 2034. East coastal area would be the center of construc-
tion land, and the northern districts and Round Hangzhou Bay were considered to be the main expansion area.
In order to avoid the occupation of construction land on habitats with higher quality as a whole, 9 cities were
classified as emigration region of construction land index, and 5 cities were categorized as immigration area,
and the left 2 cities were transition regions. Moreover, regional integration of the Yangtze River Delta could al-
so helpfully mollify the contradictions between urban development and ecological protection. Policy recom-
mendations on the identification of urban growth boundary were proposed at the end, while possible innova-

tions and inadequacies of this article were also concluded.

Key words: urban growth boundary; habitat quality; ecosystem service; the Yangtze River Delta; InVEST

model



