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Abstract; Resilience is defined as the capacity of an ecosystem to respond to a perturbation or disturbance by resisting
damage and recovering quickly. Among various methods, the zoning ecological governance provides us with a potentially
efficient way to promote resilient city development by enhancing resilience abilities and preventing ecological risks in cities.
Recently, resilient city construction has been a hot issue for many areas in China due to the frequent natural disasters and
human-induced incidents. However, little is known about how to improve resilience from a zoning ecological governance
perspective. It is therefore an effective way to realize the ecological risk prevention and control of resilient city by identifying
the key task of urban zoning ecological governance via investigating change mechanism of urban ecologically resilient level in
context of resilient characteristics and exploring the spatio-temporal differences of prevention and reconciliation capacity of

ecological risks. This paper constructed an urban ecological resilience evaluation model from three perspectives, namely,
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resistance, adaptability, and restoring force. Then, taking Hangzhou as an example, we evaluated the spatio-temporal
changes of urban ecological resilience from 1995 to 2015 and explored Hangzhou ecological resilience zone governance based
on the spatial autocorrelation model. Finally, the study applied the FLUS model to evaluate the different spatial patterns of
urban land use and spatial distribution of ecological resilience levels under the simulated benchmark scenario and Innovation
Paradise scenario in 2035. The results show that (1) from 1995 to 2005, high-value ecological resilience areas decreased
significantly, and low-value ecological resilience areas expanded to the northeast and southeast areas; from 2005 to 2015,
the medium-value resilience areas in the northwest and west of Hangzhou turned to low-value areas. (2) In 2015, areas with
low-value ecological resilience and high-value pollution enterprise density clustered in the northeastern parts, where the
ability to prevent the environmental and ecological risks was relatively low. (3) The overall ecological resilience level under
the Innovation Paradise scenario with a more compact urban growth mode was higher than that under the baseline scenario
with extensive urban expansion. As such, there are some significant practical implications for the ecologically resilient
construction of Hangzhou city. Firstly, it is suggested that local governments should strictly control the occupation of
wetlands and strengthen the quality and quantity of ecological land, which can promote the balance of spatial difference of
ecological resilience. Secondly, since there exists obvious spatial heterogeneity of ecologically resilient levels in Hangzhou,
it is important to establish zoning management mode for a successful urban eco-environment governance based on precise
grid control and regulation of eco-environmental risks. Thirdly, as to northeastern parts where gathered grids with low-value
ecological resilience and high-value pollution enterprise density, it is urgent to transfer the high emission enterprises,
accelerate the locally industrial upgrading, and strengthen the local monitoring level of ecological quality, which can reduce
the local ecological risk and prevent the risk diffusion. Besides, green landscape development and compact urban
development should be encouraged in the future urban planning of Hangzhou city. Finally, it is vital to establish a
reasonably ecological compensation system within the city, which can help to re-allocate the resources including labor,
technology, and investments among various districts and counties to guarantee the powerfully environmental governance and

sustainable ecological protection.
Key Words: zoning ecological governance; resilient city; ecological resilience; spatial patterns
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Table 1 Analysis of landscape pattern factor
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Fig.1 Temporal and spatial changes of ecological resilience level in Hangzhou from 1995 to 2015
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Fig.2 Results of local spatial autocorrelation of ecological resilience level in 2015
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Fig.3 Spatial distribution of urban land use of Hangzhou in 2035
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Fig.4 Spatial distribution of ecological resilience under the Innovation Paradise scenario
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Fig.5 Spatial distribution of ecological resilience under the baseline scenario
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