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ABSTRACT

In response to climate change and rapid urbanization, Green—Grey Infrastructure
(GGl) retrofitting design has become a major structural strategy for urban drainage
systems to mitigate flooding. The synergy between reducing runoff from green
infrastructure and enhancing the capacity of grey infrastructure (e.g., enlarged pipes and
detention reservoirs) allows for stable hydraulic performance to minimize urban flooding.
However, due to a limited understanding of how localized inflows propagate and impact
total network capacity, it remains difficult to strategically identify implementation sites and
define the specific runoff control constraints required to maintain efficient hydraulic flow.
This study presents framework for integrated GGl retrofitting that evaluates how localized
inflows at individual nodes propagate to affect the system overall performance. By
independently applying unit inflows, the framework quantifies each node's hydraulic
impact on the entire system, independent of local runoff. Building on these quantified
impacts, the framework establishes node-specific maximum allowable inflow that can be
stably conveyed through the system. These limits are then used to compare Gl
placement strategies based on flooding nodes versus pipe capacity constraints. The
results show that flooding-based Gl placement is concentrated in mid- and downstream
main pipes, covering 59% of total nodes. In contrast, selection based on pipe capacity at
both inflow and outflow nodes extends coverage toward upstream areas, increasing
application to 88% for inflow-based selection and 73% for outflow-based selection. The
proposed framework highlights the importance of linking system response analysis with
Gl design to enable more systematic identification of implementation locations.
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