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Urban flooding is expected to be more pronounced due to climate 
change and land use (urban) developments

 Subsiding Quarters apartment, September 2021

9% of the city is in the floodplain, 
includes 1,200 homes & above  
200 businesses

3 in 4 people in the floodplain 
have no-flood insurance

 FEMA Digital Flood Map



East Lansing aims to address the urban flooding via development of green 
infrastructures to reduce runoff volume entering the City’s stormwater system

Equity

- Make CVA’s more “people powered”

Requires: 

- Community Engagement
- Qualitative Data Analysis - Or Narrative Analysis

Benefits

Hydrology restored 

Runoff managed at the source

Multi-functional 
landscapes-aesthetics

Ecosystem services

Scalable



Deliverables 
1. Generate an urban impervious dataset that displays 

citywide impervious area at the parcel level
2. Document the workflow as a procedural manual

Goal 
Inform and support citywide planning efforts, leveraging state of art 
technology for stormwater and resiliency planning

What will be achieved? 



Method 

Manual: Prior knowledge of the area, timely

Digitization: Although accurate, labor intensive, costly 

Automation: Machine learning (ML) image classification

Approaches

Data Compilation

• 2020 3-inch multispectral image (4 bands)
• Ancillary datasets (city boundary and parcel 

layer)



Steps for impervious layer development 
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Classification and segmentation considerations

Processing time is related to 
amount of detail, less details takes 
longer (more smoothing) 

Train samples and land use class – 
higher the better result

Processing environment – GPU 
requirements
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a Extracted impervious features

b Parcel based imperviousness

Accuracy: 75% 



Application for GI planning 

 NOAA GI Mapping Guide

Study the magnitude, rate and extent of 
urban sprawl (urban landscape)

Consistent & precise measurement to assess 
storm water utility fees

Developing storm water remediation plans
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