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Make technology 
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stormwater 
managers 
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Knowledge gaps and barriers 
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Objective 1
Culver/Hathaway

Prior Work

Objective 2
Nassauer/Reyes Mason/Webster

Objective 3
Kerkez/Goodall/Kertesz

Broader Adoption
And Future Research

Technological Barriers
• Embedded hardware
• Sensing technologies
• Connectivity

Site-level Barriers
• Impact to bioretention dynamics
• Impact to aesthetics

Social Barriers
• Public Perception
• Adoption mechanisms

System-level Barriers
• Control robustness 
• Input uncertainty



10



Objective 1: Lab Scale
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Objective 1: Site Scale



Objective 1: Site Scale



Objective 2: Social Barriers
1000 Residents Surveyed 



Objective 3: Control algorithms 

Mullapudi, Abhiram, et al. "Deep reinforcement learning for the real time control of stormwater 
systems." Advances in Water Resources (2020): 103600.





Evolution

We’ve learned that…



Evolution

Engineered Outcomes
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Community Updates
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Ann Arbor Detroit

Potential 100 MG Sewer 
Overflow  Reduction  

$500M
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Outcomes and impact
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Outcomes and impact

S&CC

$2M+ Local & State 
support

I-Corps

$1M Startup 
Activity
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Outcomes and impact

S&CC

$2M+ Local & State 
support

I-Corps

$1M Startup 
Activity

Job Training

New Courses & 
Workshops

Open-Source 
Community



Graduate student award : 2020 American Society of Landscape Architects





Project Vision

Flooding and Environmental Pollution Fundamental Research Contributions
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• Advances on algorithms for system-scale real-time control of 
water systems 

• Discoveries on community acceptance and barriers to adoption
• Open source sensors and algorithms: Open-storm.org
• Python control toolbox to promote broader adoption by 

researchers 
• Publication in top water journals and new editorial positions 

developed for smart water systems 


