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The Green Infrastructure Center (GIC) Is a
nonprofit organization that helps communities
evaluate green assets and manage them to
maximize ecology, economy and culture.

We do this by:
Mapping land cover and urban tree canopy
Modeling high value wildland habitats
Creating strategic green infrastructure plans

Writing, teaching and training

www.gicinc.org
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KAREN FIREHOCK GIC created guides and

STRATEGIC models for green
iInfrastructure planning at
the national, state and
county scale.

Green Infrastructure
PLANNING

A MULTI-SCALE APPROACH

Our national book
avallable from Island Press
(left) has a national focus
and more urban examples.
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Green Infrastructure Planning Requires Thinking
About How to Connect the Landscape

Not just key habitat
patches but how we
connect them!

The more connected the
landscape, the more
resilient it is!
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The problem of developments that protect green space without thinking about connections
beyond parcel boundaries &




Origin of the Term
N Gr een
|l nfrastru

FIl orida coined t
|l nfrastructure. 0O
in a 1994 report to the governor on
land conservation strategies.

It was intended to reflect the notion
that natural systems are important
components of ou
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Definition: What Is green infrastructure?
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Amapofaci ty for one of Gl @Gosneprghjbecthd odIC
Infrastructure including buildings and roads. Classified high-resolution satellite
Imagery (right) adds a green infrastructure data layer (trees and other vegetation) .



In 2006, EPA added Best Management Practicesuch as raingardens to the
definition. We consider this as

The key Is to first consider natural infrastructur e (trees, forests, rivers) protect
them and connect them, build in the least impactful manner, then mitigate
Impacts.

So, first conservation, then mitigation.

Rain gardens Permeable pavers Filterra Box Biofilter



Access to fitness opportunities. (addresses obesity,
nature deficit disorders)

Clean airT trees absorb pollutants, VOCs, filter
runoff, cool the city. (combat asthma)

Well being and mental health - -people heal faster
when they can see or access green. (hospitals
need this for patients, reduces absenteeism of
workers)

Less crime occurs near trees. (issue especially for
downtowns and public housing areas)

Employees will exercise if they can access green
where they work and on the way to work.
(addresses employee health)




Trees provide more attractive areas for development, historic districts, commercial areas
opportunities for people to interact with nature.

A study by the University of Washington found that people shopped longer and more often in
tree-lined retail areas and spent about 12 percent more money.

Trees = more tax revenue even in developed commercial districts!
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Job Development

Small companies, especially those that SR e j = =

are have well paid and skilled workforce | N — rﬁ-;;’a:
place a strong i mpob T B - N T
of the local environment. : i B e
Crompton Love and Moore, 1997 : = ' '
The creative class: artists, media, ‘;i %
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lawyers, analysts, make up 30 percent of ey f z
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Trees and parks attract better paid jobs
and thus a better tax base = $
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Trees to Offset Stormwater Project

GIC partnered with forestry agencies in 6 states to
show how the urban forest can be utilized to manage
stormwater.

Funded by the southern region of the USDA Forest
Service.

6 southern states:
FL, AL, GA, SC, NC, VA

GEORGIA FORESTRY

COMMISSION GA Cities: Norcoss and Alpharetta
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TREES TO-OFFSET STORMWATER
Case Sfudy 07: City of Alpharetta, GA
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TREES TO OFFSET STORMWATER
A Study of 12 Communi ities
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Mapcittes6 ur ban forest and
Link urban forests to stormwater management.
Calculate stormwater uptake by trees

Recommend new programs, codes, processes to
integrate trees as part of stormwater management

Sharing the work 7 city case booklet

Final report summarizes best practices

Find project case booklets and final report at:
http://www.gicinc.org/trees_stormwater.htm



Trees: the original
and best T green
iInfrastructure!

Trees give us cleaner air, shade, beauty
and stormwater benefits at a cost that is
far cheaper than engineered systems!

Estimates for the amount of water a
typical street tree can intercept in its
crown, range from 760 gallons to 4000
gallons per tree per year, depending on
specles
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Most stormwater goes
directly to streams!
When stormwater goes
under the buffer, it is
not cleansed.
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Resul ts of t oo much run

Severely eroding banks

Silt covers stream bottom,
unstable bars

Large debris flows
and flood debris
on banks

Lack of vegetation

Streambank failure

Strange odors, colors

Toxics, lack of fish or
Invertebrates

Debrisflows &erosion
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Water flow strategies

How do we make tfunctiendike this?
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Paved Areas Can -
) O Total Rainfall
Cause Extreme " = infitraion
1 O Runoff
Flows
1. Impervious surfaces prevent T ed Parzy o
rain infiltration, causing greater
runoff volume and velocity.
l Paved watershed
2. Storm flows peak sooner in the o
stream at higher volumes. LL Vegetated
&
= watershed
3. Higher volumes and velocities of g
runoff lead to more flooding and N g —

damagesi the firehose effect! Time
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As land cover changes, so does
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Thi s parking | ot

One acre of pavement releases 36
times more runoff than a forest.

During a rainfall event of one inch,
one acre of forest will release 750
gallons of runoff, while a parking lot
will release 27,000 gallons.

(PennState Extension).
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How Much Canopy Do We Have?
Using Image Classification

Image classification is the process of breaking an image into spatial land coverages (including tree canopy, other vegetation,
impervious surfaces such as buildings, streets and parking lots).

L G #
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Norcross, GA Alpharhetta, GA

Example Tree Cover Example Tree Cover
% Land Cover - City Limits % Land Cover - City Limits

2.5% Tree Canopy,
Tree Canopy, 53.2%

_38.0%

impervious,
31.2%

y Pervious, 14.0%
| Pervious,17.2%

We mapped eachc o0 mmu n camopyo S



Norcross LLand Cover

Green Infrastructure Center
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Alpharetta Land Cover
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How green
are th
streets In

Alpharetta?

-\ Upper Big
Creek

Percent of Street Covered
by Tree Canopy (Witin 50ft)
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Norcross Percent Street Tree Canopy

@69

How green
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streets In
Norcross? ’
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Land Cover

Alpharhetta Norcross
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What would it take to reach certain canopy goals?

Percent of PPA CoveredNew TC (Sq. FtiNew AOI TC % Small TreesMedium TreedlLarge Treeglotal Trees
199 750,777 26.82% 466 289 153 908
2949 1,501,554 26.98% 933 579 307 1,819
390 2,252,331 27.15% 1,39¢ 869 460 2,728
4979 3,003,108 27.31% 1,866 1,158 614 3,638
594 3,753,885 27.47% 2,333 1,448 767 4,548
624 4,504,661 27.64% 2,799 1,738 921 5,458
7% 5,255,438 27.80% 3,266 2,027 1,075 6,364
8% 6,006,21% 27.97% 3,733 2,317 1,228 7,278
999 6,756,992 28.13% 4,199 2,607 1,382 8,188

109%¢ 7,507,769 28.30% 4,666 2,896 1,535 9,097
1194 8,258,546 28.46% 5,133 3,186 1,68S 10,008
1294 9,009,323 28.63% 5,599 3,476 1,843 10,918
1394 9,760,100 28.79% 6,066 3,765 1,996 11,827
1494 10,510,877 28.96% 6,533 4,055 2,150 12,738
1594 11,261,654 29.12% 6,999 4,345 2,303 13,647
1694 12,012,431 29.29% 7,466 4,634 2,457 14,557
17% 12,763,207 29.45% 7,932 4,924 2,611 15,4671
189%4 13,513,984 29.62% 8,399 5,214 2,764 16,3771




Mapped open space
shows where trees
can be planted to
soak up stormwater.
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