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GI is defined as… 

• Cost-effective, resilient approach to managing 
wet weather impacts that provides many 
community benefits (U.S. EPA) 

• An approach to water management that protects, 
restores, or mimics the natural water cycle

Planting trees and restoring wetlands

Choosing water efficiency 

Restoring floodplains

Building costly new water treatment plant

Building a new water supply dam

Building taller levees

Natural Solutions
(soft engineering)

Traditional Solutions
(hard engineering)

Clean water

Ecosystem Values & Functions

Benefits to People & Wildlife

Natural 

Environment 

System

Engineered 

Systems



GI in U.S. Context

1972: Clean Air Act 1987: Amendments to 
the U.S. Clean Water Act

New provisions for management 
of diffuse pollutant sources from 
urban land uses; Regulatory 
need for practices that, unlike 
conventional drainage 
infrastructure, managed runoff 
at source.

1990: EPA regulations 
for municipalities 

Development of stormwater
pollution prevention plans and 
the implementation of "source 
control practices“; EPA's 1993 
handbook identified BMPs 
including vegetative controls, 
filtration practices and 
infiltration practices (trenches, 
porous pavement).

1994 Term GI Coined 
in Florida 

In a report to the governor on 
land conservation strategies, 
the term was intended to 
reflect the notion that natural 
systems are equally, if not 
more, important components 
of our “infrastructure.”

2007 EPA use of the 
term GI as BMPs for LID

GI as built structures for 
stormwater management; Low 
impact development (LID) as a 
design strategy for maintaining 
and replicating predevelopment 
hydrologic regime through the 
use of design techniques to 
create a functionally equivalent 
hydrologic site design

Image Credit: McPhillips & Matsler (2018)



GI in European Context

• A strategically planned network of natural and 
semi-natural areas with other environmental 
features designed and managed to deliver a wide 
range of ecosystem services’ in both rural and 
urban settings (European Commission, 2013)

• GI is based on the principle that ‘protecting and 
enhancing nature and natural processes that are 
consciously integrated into spatial planning and 
territorial development (European Commission, 
2013)

Pan-European Ecological Network (PEEN) 





Ecosystem Services 
“The benefits people obtain from ecosystems"

Image Credit: Danielle D Pieranunzi



GI in Practice
Rain Garden 

Bioretention

Detention pond

Bioswale

Dry swale 

Filter strip

Vegetated roof

Vegetated wall

Pervious paving

Rainwater harvesting 

Riparian buffer 

Tree box filter 

Surface sand filter 

Underground sand filter 

Infiltration trench

Infiltration basin 

Constructed wetland 



Swales vs Bioswales

SLOPE=RISE/RUN





BIOSWALE

Slope: 2%-10% for grassed swales



BIORETENTION

Process in which contaminants, 
sediments, and excessive flows from 
stormwater are collected

Through a process of infiltration water 
is cleaned and returned to the ground 
water or sent along in a stormwater
mitigation chain. 

Water can persist in a retention 
situation permanently; compared to 
detention, where the water should 
drain out within 24 to 48 hours



Detention VS. Retention

DETENTION

Temporary = Dry Pond

RETENTION

More permanent = Wet Pond



DETENTION RETENTION

Slope: 25% on grassed banks for detention basins 



PortlandPhoenixBaltimore 

Source: McPhilliips & Matsler (2018)



People Exposed At Risk of 100-yr Flood

41M

13M



Green Infrastructure in Red Zones

How would communities be resilient? 

Ecosystem resilience 

Would the plants thrive? 



Multifunctionality & GI Co-Benefits 

Environmental Benefit  
Clean water

Removal of air/water pollutants 

Pollination enhancement 

Protection against soil erosion

Rainwater retention

Increased pest control

Improvement of land quality

Mitigation of land take and soil sealing

Social Benefits
Human health and well-being

Job creation

Diversification of local economy

Attractive, greener cities

Higher property values

Integrated transport/energy solutions 

Enhanced tourism/recreation opportunities 

Climate Change Adaptation
/Mitigation Benefits

Flood alleviation

Strengthening ecosystem resilience

Carbon storage and sequestration

Migration of urban heat island 
effects

Disaster prevention (storms, forest 
fires, landslides)

Biodiversity Benefits 
Improved habitats for wildlife

Ecological corridors

Landscape permeability 



The Southwest 

Arid environment
Sonoran Desert
Xeriscape



THE UNIVERSITY OF ARIZONA UNDERWOOD FAMILY SONORAN LABORATORY

Image Credits: Ten Eyck Landscape Architects 

The Southwest 

A model of water-conscious design



ARIZONA STATE UNIVERSITY BIODESIGN INSTITUTE

Image Credits: Ten Eyck Landscape Architects 

Biodiversity
Permeability
Judicious use of 
hardscape



The South - NW Texas 
Panhandle Plains 
Dry Steppe
Flat
Playa system 
Local flooding
Dust
Drought 



How Do Playa Lakes Currently Function?

• Catch runoff that collects in low spots.

• Naturally restore capacity by evaporation or infiltration –slow process.

• Some overflow to the next downstream playa in larger rainfall events.

• Some lakes do not overflow even in a 0.2% chance annual rainfall event.



Altered Form

Altered Function

Altered Context

Urb a n Playas

Forgotten Ecosystem Services

• Seasonal wet/dry cycles that encourage diversity of plants to support wildlife

• Filtration/Nutrient uptake/Phytoremediation

• Marginal habitat

• Concentrated Pollution

• Increased Erosion

• Increased opportunity for longer-period wet cycles



2015 Strom Event 

Severer T-storm, hail…

Add pics & videos

Look for statistics & graphics 

2019-04-1126

May 2015 Storm Event



https://www.facebook.com/hannah.mulloy1/videos/10206712380354465/

https://www.facebook.com/hannah.mulloy1/videos/10206712380354465/


Lubbock Arboretum Clapp Playa Lake Park
111 acres of the entire project area: 93 acres of park and 18 acres of two 
playa lakes bisected by the walking path across it

2019-04-1128

RESTORATION PARTNERSHIP Proposal
• Removing litter
• Planting native seedlings
• Restoration planning and design 
• Designing and implementing bioswales with 

vegetated buffers
• Sampling for water and sediment quality
• Assessing water and sediment quality using 

bioassays
• Macro-invertebrate sampling

Great Flyway Habitat / Aquifer Recharge / Native habitat





2019-04-11

Design Concept 1: Swale Removal & Revegetation



Design Concept 2: Ephemeral Wetland Habitat Learning Center



2019-04-1132

Conflicting Values between Storm Water Management and Ecological Integrity in Urban Playa Lakes

Challenges to Change
-or-

“Taxpayers paid for that 
concrete.”



UTEP (El Paso, TX)



Image Credits: Ten Eyck Landscape Architects 



Image Credits: Ten Eyck Landscape Architects 



Image Credits: Ten Eyck Landscape Architects 



GI Site Design Cases



















Multi-Forces 
Green 

Infrastructure 

(green space)

Blue

Infrastructure

(river, stream)

Utility 
Infrastructure 

(power/sewer)

Grey 
Infrastructure 

(street)

Gold 
Infrastructure

(soil)
Integrative, 

Holistic 
Approach

Natural Climate/Landscape Solutions

Private
domain

Public 
domain 

Social Infrastructure 

GI governance
Culture/political will 

Land use policy/planning
Civic engagement 



Sustainable SITES Initiative

• Sustainable Landscape Design and Development

• 5 SITES APs in Connecticut  out of 240 in the U.S. 

2016 The 1st SITES v2 Certified Project

2014 SITES v2

Rating System & Reference Guide

GBCI

2009 SITES v1 (Pilot Version)

Guidelines and Performance Benchmarks

46 certified projects in 20 states (1-4 stars)

2000 LEED Rating System 

1993 USGBC established



SITES Projects in U.S. 

• 21 states

• 46 certified pilot projects (1-4 stars)

• 317 acres in total, 15 acres on average under SITES

• 80% redeveloped project (greyfield open space)

• 3 rural, 16 suburban, 27 urban 

• Total $99M, Ave. $10M 

Washington Canal Park (SITES Gold & LEED Gold)
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Design Interventions that Care and Value 

Ecosystem Services (Delivery)

Aesthetics 

Process

Education

Take Home Message 

Ecological 
System

Human 
System

System Thinking 

[Coupled Human-Ecological System]

Green infrastructure enhances ecosystem health 
and climate change resilience, and contributes to 

biodiversity, and benefits human populations.

Safety
Wellness
Health
Quality of Life
Community Resiliency
Sustainability 

Ecological Integrity
Urban ecology

Natural resources 
conservation



Thank You!
Sohyun.park@uconn.edu 


