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Urban Research:   Assessing Resilience



Stormwater Infrastructure

Historically the design storm  was 10 yr
– 24 hr precipitation event



Moore  2016

Applied Research Approach
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Downscaling GCMs: 
to Project Potential Precipitation



Return period 
(years) Recent climate mid‐21st cent. 

Optimistic
mid‐21st cent. 
Moderate

mid‐21st cent. 
Pessimistic

2.5 2.5 2.84 3.3 6.86

5 3.17 3.47 4.11 8.4

7.5 3.57 3.88 4.66 9.39

10 3.86 4.19 6.56 10.13

25 4.84 5.28 6.74 12.75

50 5.67 6.22 8.31 15.03

75 6.2 6.82 9.39 16.5

100 6.59 7.27 10.23 17.59

Climate modeling results: Current and Future

+9% +70% +147%
“Design 
Storm”
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10.1 “

6.6 “

3.9 “ Minneapolis: Hiawatha Catchment



10‐yr 
Event

Flood 
Volume 

(over curb)

Increase Undersized 
Pipes to Eliminate 
Over‐ Curb Flooding 

Dry 
Basin 
Storage

Under‐
ground
Storage

50
Im

F

MG
Ft of
Pipe Cost Cost Cost

3.9” 2.92 3,439 $6.5M $0 $0

6.6” 6.34 20,405 $38.8M $151K $9.8M

10.1” 34.11 ‐‐‐ ‐‐‐ $715K $46.5M





Precipitatio
n

(inches)

Flooding
(MG)

Street Flooding (storage)
(MG)

Over‐Curb 
Flooding

(MG)

Over‐Curb 
Flooding
(acre‐feet)

Hiawatha
6.56 10.1 1.4 8.7 26
8.07 20.0 2.6 17.4 58
10.10 40.1 4.8 35.3 107

Victoria
6.56 1.56 0.65 0.91 2.79
8.07 7.37 4.38 2.99 9.18
10.10 16.68 9.21 7.47 22.93

Flooding after Pipe Upsizing 







Upsizing 
Pipes 
cost/foot

Upsizing 
Pipes 
cost/MG

Dry Detention 
Basin
cost/MG

Underground 
Storage 
cost/MG

$ 835 $ 1,772,000 
($ 1.72/gal)

$  107,000 
($ .11/gal)

$ 2,400,000
($ 2.40/gal)



Victoria Land‐use & SW Infrastructure



Local Growth and Land Use Changes

Existing 2030 Comp Plan



A Changing LandscapeA Changing Landscape

UCONN Cooperative Extension



Changing Trends: Increasing Impervious 
Surfaces 

(Source, USGS, Reston, VA, 2007 )



Minneapolis

Victoria

System Response to Increasing Precipitation

Minneapolis

Victoria



9/29/2017 Minnehaha Creek Watershed Stormwater 
Adaptation Study 38

Recent Storms ‐ 3.9” in 24 hrs

City of Victoria



9/29/2017 Minnehaha Creek Watershed Stormwater 
Adaptation Study 39

Moderate Projection ‐ 6.6” in 24 hrs

Increased 
flooding in 
some existing 
ponds

Some street 
flooding 
expected

Increased 
flooding in low 
lying areas

City of Victoria



9/29/2017 Minnehaha Creek Watershed Stormwater 
Adaptation Study 40

Pessimistic Projection ‐ 10.1” in 24 hrs

Many 
ponds 
overtopped

More 
streets 
flooded

Significant 
flooding in 
recreational 
areas

City of Victoria



The Influence of the City of Victoria
Plans and Policies:  Looking Ahead and Looking Back 

Stormwater Management Two Stage: 100 yr design





The Influence of the City of Victoria
Plans and Policies:  Looking Ahead and Looking Back 

Key policies that increased resilience:
• Shoreland Ordinance
• Wetlands and Buffer required 
• Strategic Park Dedication
• Woodland Protection/Preservation
• Stormwater Management Fee Structure



Precipitatio
n

(inches)

Flooding
(MG)

Street Flooding (storage)
(MG)

Over‐Curb 
Flooding

(MG)

Over‐Curb 
Flooding
(acre‐feet)

Hiawatha
6.56 10.1 1.4 8.7 26
8.07 20.0 2.6 17.4 58
10.10 40.1 4.8 35.3 107

Victoria
6.56 1.56 0.65 0.91 2.79
8.07 7.37 4.38 2.99 9.18
10.10 16.68 9.21 7.47 22.93

Flooding after Pipe Upsizing 

So…where to put the water????



Minneapolis, MN
Minnehaha Creek Watershed

June 2014

Star Tribune





$ 41,000 ‐ $ 157,000  per  MG 



Upsizing 
Pipes cost/MG

Dry Detention 
Basin
cost/MG

Underground 
Storage cost/MG

$ 1,772,000 
($ 1.72/gal)

$  107,000 
($ .11/gal)

$ 2,400,000
($ 2.40/gal)

Per Flood

$ 41,000 ‐ $ 157,000  per  MG 



Green infrastructure as a Climate Adaptation Tool



Bio-Retention 
Basins

What Can be Done 
to Accommodate 

Impact



Moore 2016

Percentage in Flood Volume Reduction
w/ implementation of LID
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9/29/2017 53 Minnehaha Creek Watershed 
Stormwater Adaptation Study

10‐yr 
Event

Flood 
Volume 

(over curb)

Increase Undersized 
Pipes to Eliminate 
Over‐ Curb Flooding 

Dry Basin 
Storage

Under‐
ground
Storage

50% LID ‐
Impact on 

Peak 
Flow*

MG
Ft of
Pipe Cost Cost Cost % Reduced

3.9” 2.92 3,439 $6.5M $0 $0 ‐39%

6.6” 6.34 20,405 $38.8M $151K $9.8M ‐38%

10.1” 34.11 ‐‐‐ ‐‐‐ $715K $46.5M ‐28%

Costs for Adaptation – City of Mpls (Prelim.)

*LID does not provide effective flood control during large storm events



1. Modeled predictions for precipitation is ~6‐10” of rain for a 10‐yr event by mid‐
21st Century.

2. In Minneapolis, curb to curb flood storage is expected.  Over‐curb flooding is 
expected to increase.

3. In Victoria, no significant infrastructure damage is expected, even under 
pessimistic conditions. Some increase of surface flooding in low 
lying/recreational areas would be expected.

4. In Victoria, past policies and plans have led to the ability of the community to 
absorb increases in precipitation.

5. Adaptation options can manage flood volumes at varying costs.  

6. Low Impact Development can reduce some flood volume and infrastructure 
upgrade costs.  However, LID provides water quality benefits.

Some Results….



Strategies for Communities

1. Use hydrologic models and tools
2. Complete vulnerability and risk assessments
3. Identify adaptation options and costs
4. Involve stakeholders to:

• Educate and communicate need for adaptation 
planning

• Address land use planning /design standards
• Adopt assessment tools, reduce impervious cover, 

promote Low Impact Development
• Identify funding sources



Involve stakeholders to:
• Educate and communicate need for 

adaptation planning

• Address land use planning /design 
standards

• Adopt assessment tools, reduce 
impervious cover, promote Low 
Impact Development

• Identify funding sources

• Provide political support to elected 
and appointed officials



http://www.communityresilience‐center.org/applied‐research/



http://www.communityresilience‐
center.org/applied‐research/
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AUDIENCE QUESTIONS

• Submit your questions using the side panel 
Q&A

• Send to All Panelists

Weathering Change: 
Local Solutions for Strong 

Communities 
September 20, 2017 12:00 – 1:15 PM EDT

Presenter: 
Michael Simpson
Antioch University 
New England
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Weathering Change: 
Local Solutions for Strong 

Communities 
September 20, 2017 12:00 – 1:15 PM EDT

Mission: Strengthen communities to prepare, respond and recover in 
the face of climate impacts and other disruptions through 
collaborative, innovative solutions. 
www.communityresilience‐center.org



Download the report at 
http://www.communityresilience‐center.org



2018 
Climate Preparedness Conference: 

Local Solutions 

Radisson Hotel, 
Manchester, NH

May  1 & 2, 2018
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Enhancing the Resilience of Seniors in Your Community

Weathering Change: 
Local Solutions for Strong 

Communities 
October 18, 2017 12:00 – 1:15 PM EDT

This webinar will focus on the safety and well‐being of seniors within the 
context of climate change.  Using a participatory adaptation planning 
process conducted with members of the senior community in Bridgeport 
Connecticut as a case study, the presentation will describe seniors’ 
unique characteristics that put them at risk to climate change and will 
share specific recommendations to enhance their resilience.  

Jason Rhoades Ph.D., 
Antioch University 
New England

Participants will leave the webinar with:
• An understanding of the key factors contributing to seniors’ vulnerability;
• Specific recommendations for enhancing seniors’ resilience;
• A structured process for engaging seniors and other vulnerable groups in 

participatory adaptation planning;
• An awareness of considerations when integrating efforts aimed at 

safeguarding seniors within the context of broader municipal emergency 
preparedness efforts;

• Insight into how and why to develop municipality‐university collaborations 
to protect seniors and other vulnerable groups.

Terron Jones,
City of Bridgeport CT

Presenters:

AICP CM credit 1.25 
credits pending
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Thank You

Please take the time to fill out the evaluation for this 
webinar 
…so we can continue bring you the topics that are most 
useful for you

Weathering Change: 
Local Solutions for Strong 

Communities 
September 20, 2017 12:00 – 1:15 PM EDT

Center for Climate Preparedness and Community Resilience
http://www.communityresilience‐center.org/

Facebook.com/ClimateChangePreparedness


