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Green Stormwater Infrastructure for Urban 
Flood Resilience

https://www.nature.org/content/dam/tnc/nature/en/documents/GSIanalysisREVFINAL.pdf?vu=dallasgsi
https://www.nature.org/content/dam/tnc/nature/en/documents/GSIExecutiveSummary_FINAL.pdf
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City of Dallas Context
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The Challenge: Impervious Cover & Stormwater



City of Dallas Context•
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(U.S. Global Change Research Program, Fourth National Climate Assessment (NCA4), 2018)
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The Challenge: Climate Change

From%20Stafford%20Act%20Declarations%201953-2016:%20Trends,%20Analyses,%20and%20Implications%20for%20Congress%20Updated%20August%2028,%202017
https://insurancenewsnet.com/oarticle/texas-has-seen-its-number-of-natural-disasters-increase
https://climatexas.tamu.edu/products/texas-extreme-weather-report/ClimateReport-NOV2036-2.pdf


The Challenge: Outgrowing Drainage Networks
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$2.1 B

$48.75 M



The Opportunity: Natural Solutions
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City of Dallas- GSI
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GSI Policy Initiatives

• GSI Barriers and Opportunities report (USEPA)

• Impervious surface drainage fee

• Complete Streets; Green Streets

• iSWM in Paving, Street and Drainage Design 
Manuals

• Resilient Dallas and CECAP

City of Dallas
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COMPREHENSIVE  
ENVIRONMENTAL 
AND CLIMATE ACTION 
PLAN (CECAP)

Adopted May 27, 2020

CECAP GSI Goals

• Incorporate green infrastructure to mitigate 
adverse impacts of development. (WR10)

• Establish urban greening factor that quantifies 
stormwater benefits. (EG1)

• Increase and improve access to Green Space 
to reduce impacts of urban heat islands, 
localized flooding, and improve public health. 
(EG1)

• Assess opportunities for Blue-Green 
Infrastructure in the Public realm to reduce 
flood risk. (EG2)

• Implement green infrastructure programs that 
treat the ROW as both a mobility and green 
infrastructure asset. (T15)



Green Stormwater Infrastructure for Urban Flood Resilience:  

Research question: 
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Dallas flooding. © Steven Luu.
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Part I : Identify System Hotspots and Challenged Sub-watersheds
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12Current Conditions 

2-year (50%) 10-year (10%) 100-year (1%)

Part I : Identify System Hotspots and Challenged Sub-watersheds
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2-year (50%) 10-year (10%) 100-year (1%)

Forecasted Conditions (2045)



Part I: Key Findings 
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• Identified areas of concern.

• More precipitation will lead to more 
and more severe, system hotspots 
and contributing subwatersheds.

• Climate change will result in an 
average increase in the number of 
system hotspots (+26%) and area of 
challenged watersheds (+30%)

• Precipitation amounts and hotspots 
for the 10-year storm forecasted for 
2045 resemble those for today’s 
100-year storm. 

Challenged Subwatershed Area (acres), Classified by Severity of Inlet Overflows, as Modeled 
for Return Period Storms, Current and Forecasted Conditions



Part II: Identify & Quantify Green Stormwater Infrastructure Opportunity
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Raingarden

Rainwater Harvesting 

Bioretention areas



Part II: Identify and Quantify Green Stormwater Infrastructure Opportunities
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Part II: Identify & Quantify Green Stormwater Infrastructure Opportunity
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GSI TOTAL

• Identified substantial 
opportunities to 
deploy GSI.

• Bioretention areas—
particularly in parking 
lots—have the most 
widely available siting 
opportunities and 
represent the “biggest 
bang for the buck.”



Part 2: Green 
Stormwater 
Infrastructure 
Opportunity
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Part II: Identify and Quantify Green Stormwater Infrastructure Opportunities

• GSI reduced modeled overflows for all storms (17-31% reduction).

• GSI is 77% less costly than upgrading gray infrastructure alone, to meet modelled overflows.

• Combination of green and gray provides the maximum cost-effective benefits.



Part III: Pre- and Post-GSI 
Analysis

● Reduction in hotspots and challenged 
subwatersheds.

● Less severe flooding.

● Substantial peak flow reduction and 
delay resulting from GSI
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● When comprehensively deployed in the fabric of a City, GSI 
can achieve substantial cost-effective flood management 
benefits, particularly in combination with gray solutions.

● GSI should be considered for stormwater management from 
site to scale.

● Together with additional “greening” interventions— GSI can 
support multiple community health and resilience goals, by 
enhancing urban flood management, improving water 
quality, reducing urban heat island impacts, and improving 
ecological function of city landscapes.
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Overall



Application & Next Steps 

●
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Thank You. 

mailto:kathy.jack@tnc.org
https://www.facebook.com/natureconservancytexas
https://twitter.com/nature_tx
https://www.instagram.com/nature_tx/

