
 1 

https://doi.org/10.15302/J-LAF-0-020043 

Received Date | 2024-12-09   Accepted Date | 2025-06-09 

 

Stormwater Runoff Allocation and Basin-Wide Flood Mitigation Mechanism 

From the Perspectives of Efficiency and Equity 

 

Qingmu SU1,2,3,*, Yudi MIN1,2 

1 College of Architecture and Planning, Fujian University of Technology, Fuzhou 350118, China 

2 Research Center for the Integration of Marine Culture and Technology Development, Fujian University of 

Technology, Fuzhou 350118, China 

3 Observation and Research Station of Land Consolidation in Hilly Region of Southeast China, MNR, Fuzhou 

350001, China 

 

*CORRESSPNDING AUTHOR 

Address: No. 33 Xuefu South Road, University New District, Fuzhou 350118, Fujian Province, China 

Email: martain@foxmail.com 

 

EDITED BY Yuting GAO, Xidong MA 

 

In the two-stage DEA model, the formula for calculating economic efficiency is provided in Eq. (S1), the 

formula for runoff management efficiency is given in Eq. (S2). In both equations, the part preceding “s.t.” 

represents the objective function, and the part following it represents the constraints. The formula for the 

division model is shown in Eq. (S3), and the formula for the dynamic stormwater runoff allocation 

mechanism is presented in Eq. (S4). Definitions of all symbols used in the equations are provided in 

Supplementary Table 1. 
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Supplementary Table 1: Definitions of symbols used in the equations 

Symbol Definition Unit 

𝑬𝑬𝟎𝟎𝒔𝒔  Economic efficiency — 

𝜹𝜹𝒊𝒊, 𝝉𝝉𝒊𝒊,𝝆𝝆𝒊𝒊,𝝅𝝅𝒊𝒊,𝒚𝒚𝒊𝒊,𝝁𝝁𝒊𝒊,𝝂𝝂𝒊𝒊,𝝓𝝓𝒊𝒊 Weights of each indicator — 

𝒙𝒙𝒊𝒊𝒊𝒊 Input indicators — 

𝒚𝒚𝒊𝒊𝒊𝒊 Output indicators — 

𝒊𝒊 Number of decision-making units — 

𝑬𝑬𝟎𝟎𝒎𝒎 Runoff management efficiency — 

𝒘𝒘𝟏𝟏𝟏𝟏,𝒘𝒘𝟐𝟐𝟐𝟐 Common weight set of the economic efficiency subsystem 

and the runoff management efficiency subsystem 

— 
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𝒛𝒛𝒊𝒊 Stormwater runoff allocation in the intermediate stage 

across various management units 

m3 

Δ𝒈𝒈𝒊𝒊, Δ𝒚𝒚𝒊𝒊, Δ𝒙𝒙𝒊𝒊𝒊𝒊, Δ𝒃𝒃𝒊𝒊, Δ𝒛𝒛𝒊𝒊 Total reduction of various resources m3 

𝝍𝝍 
Lower limit of stormwater runoff allocation in the 

intermediate stage across various management units 

% 

𝛓𝛓 
Upper limit of stormwater runoff allocation in the 

intermediate stage across various management units 

% 

𝒋𝒋 Number of indicators — 

𝒈𝒈 Expected output Yuan 

(NT$) 

𝒛𝒛 Unexpected output, i.e., stormwater runoff m3 

𝒃𝒃 External inputs Yuan 

(NT$) 

𝒏𝒏 Number of decision-making units — 

𝑬𝑬𝟎𝟎 Overall efficiency value of two-stage DEA output — 

Δ𝒔𝒔𝒊𝒊 Amount of stormwater runoff reduction by each 

management unit 

m3 

𝝈𝝈 The percentage reduction in total stormwater runoff % 

 
 


