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• Decision-makers are faced with the challenge of planning 

efficient urban ecological planning that considers the trade-off 

between economic and environmental aspects to enhance 

biodiversity.

• However, tools to support a integrated mitigation measures 

strategy that considers the ecological response to urban 

development are lacking.

• In this study, we introduce a spatial decision-making model for 

ecological response that simulates mitigation measures using a 

multi-objective optimization algorithm. 

• The model evaluates ecological benefits, such as the probability 

of connectivity and edge density, as landscape structural and 

functional factors that respond to urban development. 

• It aims to minimize the ecological benefits and implementation 

cost to explore the optimal space for mitigation measures, such 

as ecological corridor (EC) and habitat creation (HC). 

INTRODUCTION METHODS

RESULTHIGHLIGHT DISCUSSION

• As the number of mitigation measures 

increased, the implementation costs 

increased, while the benefits of 

mitigation measures improved. 

• we observed differences in performance 

between the two objectives within similar 

cost boundaries.

• The performance of these objectives can 

vary within similar cost boundaries

• This study presents the results of spatial 

visualization of four optimal mitigation 

plans (25th, 50th, 75th, and 95th) 

generated through a series of actions 

• The 25th plan exhibited the lowest 

performance for all three objectives, 

while the 95th plan showed the highest 

performance.

• Although the edge density of the 25th 

plan was similar to that of the 50th plan, 

the distribution pattern of the mitigation 

measures differed

• The study suggests that in future urban 

planning, it is crucial to consider the edge 

effect of the existing forest areas as the 

mitigation measures were installed 

around the edges of these areas. 

• The frequencies of EC and HC were 

analyzed for 100 plans generated 

through a series of actions, ranging 

from 0 to 54

• The installation of EC was more 

frequent in the residential area 

located in the northeast

• HC was found that they were mainly 

concentrated in the forest area 

located in the northwest, created in 

the edge area of the fragmented 

forest due to urban development

[Step 1]

The stage of inputting information about the 

target site where development is being 

carried out.

[Step 2]

The stage of selecting which environmental 

factors to evaluate for their impact on the 

development.

[Step 3]

The stage of selecting mitigation measures 

to minimize the environmental impact of the 

development project.

[Step 4]

Applying models to evaluate the 

effectiveness of mitigation measures and 

estimate costs associated with their 

implementation.

[Step 5]

The stage of deriving and visualizing results 

through evaluation models and spatial 

optimization models

• The strategies of ecological 

corridors and habitat creation 

are frequently used to mitigate 

the impact of urban 

development on species and 

promote ecological benefits

• we used landscape composition 

and configuration factors as 

ecological benefits variables to 

assess the effectiveness of 

ecological corridors and habitat 

creation in maximizing 

ecological benefits
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• This study aims to provide various alternatives for decision-makers who have different 

goals and design constraints. To satisfy multiple objectives, a Pareto of multiple objectives 

(benefit and cost) was provided. Decision-makers can choose an option that reflects their 

preferences, such as ecological benefits and low cost. decision-makers considering 

minimum costs can choose low benefit and cost plans.

• We found that HC and EC contribute differently to improving ecological functions such as 

connectivity and edge density. This suggests that a combination of various strategies and 

technologies is important to enhance biodiversity.

CONCLUSION

• The purpose of this study was to focus on the effectiveness of phased mitigation measures 

in minimizing ecological responses and cost caused by urban development. Our model can 

support collaborative design by providing spatially explicit options that consider the 

balance between competing issues.


