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

World Resource Institute, 2020and US Cersus, 2018

3/2/2022

2050
(185%)




3/2/2022

A Changing World

Number of groperties s
subatarsiel flood risk in 2020
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10 000-1 000 000 cases

Reported waterbore illnesses linked to pathogens or involving gastrointestinal
ilnesses of unknown etiology, 1991-2000
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Extreme Events — Public Health

® Drowning/Injury

7% of all worldwide injury-reated deaths
® Access to Clean Water
® landslides

® Other Infrastructure Risk

* Electrical shock Add images
* Mold
* Gasline damage

® Waterborne lliness
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Nuisance

® Drowning

® Exposure

® Waterborne lliness

® Other Infrastructure Risk

* Transportation access Add images
* Mold

What about the future?

Observed Change in Very Heavy Precipitation
from 19580 2012
(the top 1% of storm totals)
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Change (%)
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What are we doing about it?

identifying Needs — Haiti Disaster Shelters (Godschall et al, 2020)
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Complex Urban Environments

National Map of Regulated MS4s
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Whatis Green Stormwater Infrastructure
(GSI)?
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“...ecological  systems, both  natural and  engineered, that act as living
infrastructure ...planned and managed prima rily for st ornmvater control, but also
exhibit social, economic and environmental benefits.”
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What is the fate of the sediment?

Depesition (m)
Value

Ampomah etal (in prep)

Function Dynamics

Rashid et al (in prep)
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Hosseiny and Smith (2019)

Hosseiny etal. (in prep) 2

But....big challenges remain
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SOURCES OF
POLLUTION

WHYY, 2017
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Photo illustrationby Megan Kitagawa/UW Tacoma

~20% of those in extreme poverty
are at risk of flood

Flood exposed people (%)
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Urban Flooding - Freetown, SierraLeone

Freetown,SierralLeone

® Rapid urbanization

® Monsoonal flooding

® High sediment generation

® Unstable slopes

4
Gbanie etal. 2018

Water Security Freetown, SierralLeone

CongoDam

January 2019
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Guma Reservoir
Sedimentation Estimates

Reservoir Capacity: 23 Million m?

Percent of | Total Vears to
Watershed  Volune of  [Regervoir
Deforested ]
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Includes a 0.2 compression factor
*Dredging an be estimated as $2.5/m3
t0 $25.0/m3 (Kawashime, 2007)
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Urban Flooding —
HEC-RAS Flooding
Analysis

Flood extents of the Alligator River
for varying flow events

Required
Number of |Number of |Storage
Flow  [Iundstion |Buidings  |People | Volume
(w'/s) |Area (') | Affected® |Affected** |’/
106.6] 205,088 1019
96.6] 201638 1002

866

Cotugnoetal(in prep)
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2.Use your actions!

(ASCE’s Future World Vision|
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Thank You!

Virginia.Smith@Villanova.edu
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Villanova Center for ResilientWater Systems
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