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Layout Optimization of Ecological Spaces in Territorial Spatial Planning Toward
Respiratory Health
XIE Bo, CHEN Yujie, PANG Zhe, LIN Tao, WANG Lan

Abstract: Based on the data from 228 counties in China, the study uses normalized
difference vegetation index (NDVI) to measure ecological spaces, and the spatial
Dubin model and the threshold model to analyze the impact, moderating effects, and
the intervention thresholds of landscape characteristics of ecological spaces on fine
particulate matter (PM,,) and the incidence of lung cancer. The results show that at
the national level, patch density and the size of mean patch area have a significant
negative impact on the incidence of lung cancer, the patch shape index and the
aggregation index have a significant positive relationship with the PM,,'s impact on
the incidence of lung cancer, whereas the size of mean patch area and the largest
patch index can inhibit PM,/'s positive effect on the incidence of lung cancer. The
research also demonstrates that when the mean patch area of an ecological space is
more than 6.86 hectares, the largest patch index is greater than 0.81, the patch
shape index is between 1.84 and 1.89, and the aggregate index is greater than
84.82%, the ecological space can significantly inhibit PM,,'s positive effect on the
incidence of lung cancer. The study further proposes several planning strategies
regarding the layout optimization of ecological spaces in the territorial spatial
planning by improving the average patch area, the largest patch index, and
aggregation index, and moderately increasing the patch shape index.

Keywords: territorial spatial planning; ecological space; landscape pattern; layout
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