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Construction of GI network in bay village area based on MSPA and circuit
theory: a case study of Xieqian Harbor area in Xiangshan, Ningbo

FU Wenging"?, HUANG Yingying'?, ZHOU Hao’, MA Jingwu™’, MA Renfeng'?, LI Jialin"*
( 1.Zhejiang Collaborative Innovation Center for Land and Marine Spatial Utilization and Governance Research,
Ningbo University, Ningbo 315211, China; 2.Donghai Institute, Ningbo University, Ningbo 315211, China;

3.Territorial Management Center of Wenzhou Municipal Natural Resources and Planning Bureau, Wenzhou 325027, China )

Abstract: The health and stability of the ecological environment is an important support for rural revitalization
and sustainable development. Bay villages, due to their special geographical location and ecological environment,
have a particularly urgent need for green infrastructure. The construction of GI (green infrastructure) network
can effectively promote ecological flow between regions and strengthen the ecological resilience of bay villages.
Taking Xieqian Harbor area in Xiangshan county, Ningbo city as the research area, the ecological source was
identified by using MSPA (morphological spatial pattern analysis) method and landscape connectivity evaluation,
and the comprehensive ecological resistance surface was established by using minimum cumulative resistance
(MCR) model, followed by extracting the connecting corridors based on circuit theory to comprehensively
construct the GI network. The results show that: (1) The total area of the ecological source was 73.86 km’,
including 16 first-level ecological sources and 4 second-level ecological sources, mainly forest land; (2) The
comprehensive ecological resistance value was relatively high, and the high resistance area was concentrated in
the central, southern and southeastern parts of the study area, which was affected by complex integration of
agriculture, fishing industry, as well as culture, tourism and leisure, which in turn was faced with pollution and
overdevelopment problems. The low resistance area was mainly located in the northeastern and eastern parts of
the study area, which were mainly consisted of forest land, fruit and vegetable seedlings and health and fitness
bases. (3) A total of 39 ecological corridors were identified, with a total length being 70.37 km, including 35
important ecological corridors and 4 general ecological corridors. The research results have outstanding practical
significance for improving the habitat quality of Xieqian Harbor area, and can provide reference for the
construction of GI network in bay villages.

Keywords: green infrastructure networks; morphological spatial pattern analysis; minimum cumulative
resistance model; circuit theory; bay villages
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