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Facing the Flood:  

Challenges and Opportunities for Urban 
Flooding and Public Health
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Establish the 
relationship 

between 
public health 
and flooding

Define the 
current 

impact of 
flooding on 

public health

Look to the 
future for 
solutions
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Global River Flood Risk

World Resource Inst.-Aqueduct Program
(2020)



3/2/2022

2

2010

Flood recovery = roughly 20% of the cost of feeding the 
US for one year

2010

World Resource Institute, 2020 and US Census, 2018

2030

(77%)
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2050

(185%)
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2080

(450%)

A Changing World
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(First Street Foundation, 2020)
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Reported waterborne illnesses linked to pathogens or involving gastrointestinal 

illnesses of unknown etiology, 1991–2000
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Is a flood a flood?
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Isaias, 2020

Ida, 2021I-476 Philadelphia, PA

Wayne, PA

Nuisance Extreme

Extreme Events – Public Health

• Drowning/Injury

• 7% of all worldwide injury-related deaths

• Access to Clean Water

• Landslides

• Other Infrastructure Risk 

• Electrical shock

• Mold

• Gas line damage

• Waterborne Illness
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Nuisance

• Drowning

• Exposure

• Waterborne Illness

• Other Infrastructure Risk 

• Transportation access

• Mold
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Add images

What about the future?
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from 1958 to 2012 
( the top 1% of storm totals)
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What are we doing about it?

Complex Urban Environments
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What is Green Stormwater Infrastructure 

(GSI)?

[Source: Minnesota BMP Manual ]

“…ecological systems, both natural and engineered, that act as living

infrastructure…planned and mana ged prima rily for st ormwater c ontr ol, but also
exhibit social, economic and environmental benefits.”

—www.wcel.org



3/2/2022

7

NYC

Portland

China

Villanova University

Detroit

France

What is the fate of the sediment?

20

Deposited 
Area

Eroded 
Area

Ampomah et al (in prep)

Function Dynamics
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Rashid et al (in prep)
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Deposition in the Urban Backwater

22

Hosseiny and Smith (2019)

Hosseiny et al. (in prep)

PAHs in the Soil

But….big challenges remain
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WHYY, 2017

Tacoma, Washington

Photo illustration by Megan Kitagawa/UW Tacoma

~ 20% of those in extreme poverty 

are at risk of flood
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Urban Flooding - Freetown, Sierra Leone
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Freetown, Sierra Leone

• Rapid urbanization 

• Monsoonal flooding

• High sediment generation

• Unstable slopes

29

2000

2011

Gbanie et al.  2018

Water Security Freetown, Sierra Leone

January 2005January 2009January 2014January 2019

Congo Dam
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Guma Reservoir

Sedimentation Estimates

31

Reservoir Capacity: 23 Million m3

Includes a 0.2 compression factor

*

*Dredging can be estimated as $2.5/m3 

to $25.0/m3 (Kawashima, 2007)
RUSLE Output

Urban Flooding –

HEC-RAS Flooding 

Analysis

Flood extents of the Alligator River 

for varying flow events

Cotugno et al (in prep)

1. Use your voice!

Cruz
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2. Use your actions!

https://www1.villanova.edu/villanova/nursin g/com muni ty/service .ht ml
https://www1.villanova.edu/villanova/nursin g/or ganiza tions/nw b.h tml
https://www1.villanova.edu/villanova/nurs in g/com muni ty.h tml

3. Innovate!

(ASCE’s Future World Vision)
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Thank You!
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Virginia.Smith@Villanova.edu

Villanova Center for Resilient Water Systems


