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With the increase in population and urbanization, water management has been crucial for 

a sustainable built environment. Rainwater harvesting (RWH) has significant value in 

terms of sustainability, economic benefits, and environmental impact compared to other 

water resources. This study presents an AI-driven methodology for classifying roof types 

and predicting rainwater harvesting potential by integrating climate and architectural 

data. A deep learning model was employed to improve the accuracy and efficiency of roof 

detection and classification, as roofs serve as the primary catchment area at the building 

scale. The effective catchment area and quantity of rainwater runoff was calculated 

following EN 12056-3 standards. Runoff calculations incorporated material-specific 

coefficients based on literature to estimate minimum and maximum RWH potential. A 

decision-support mechanism developed within this AI-based framework. It provides a 

systematic set of suggestions for improving harvesting of rainwater while promoting 

sustainable architectural design that can be integrated into diverse climate types and 

urban conditions. To test the applicability of the methodology across different urban 

contexts, the study examines Ankara as an example. Integrating rainwater harvesting 

systems into urban planning supports sustainability not just at the building scale but 

across the entire built environment. AI technologies offer promising applications for this 

approach, particularly in architecture and related fields. Improving rainwater harvesting 

in the built environment is of vital importance as it will help protect and develop urban 

ecosystems, reduce the heat island effect in cities, and improve air quality. 
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𝑄 =  𝑟 𝑥 𝐴 𝑥 𝐶 
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POTENTIAL RWH VALUES FOR CURRENT ROOF TYPES (𝒎𝟑) 

 

Roof Slope 

Current MATERIALS (Tile and Concrete)  Different Materials (Galvanized Sheet and Metal) 

Min Annual 

Rainfall 

Average 

Annual Rainfall 
Max Annual 

Rainfall 

Min Annual 

Rainfall 

Average 

Annual Rainfall 

Max Annual 

Rainfall 

30% 6205.06  8688.02  10530.86  6547.35  9169.96  11113.99 

40% 6492.04  9092.5  11020.11  6852.19  9596.90  11631.44  

 POTENTIAL RWH VALUES FOR DIFFERENT TYPE OF ROOFS with max C Values (𝒎𝟑)  

Roof Slope  All Roofs are Flat  All Roofs are Gable  All Roofs are Pyramid  All Roofs are Hipped 

30% (n/a) 8290.4  9057.2  8845  9401.6 

40% (n/a) 8290.4  9451 9168.1  9910.2  
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https://www.resmigazete.gov.tr/eskiler/2018/06/20180608-4.htm
https://www.resmigazete.gov.tr/eskiler/2018/06/20180608-4.htm
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