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What i1s Green Infrastructure?

" Green Infrastructureis our nation’s natural life support
system — an interconnected network of waterways,
wetlands, woodlands, wildlife habitats, and other natural
areas, greenways, parks and other conservation lands;
working farms, ranches and forests; and wilderness and
other open spaces that support native species, maintain
natural ecological processes, sustain air and water
resources and contribute to the health and quality of life
for America’s communities and people.”

Green Infrastructure definition devel oped by the Green Infrastructure Work Group




Green Infrastructure Principles

Green infrastructur e should bethe framework for conservation
and development

Design and plan green infrastructur e befor e development
Linkageiskey

Green infrastructur e functions acr oss multiple jurisdictions and at
different scales

Green infrastructureisgrounded in sound science and land use
planning theories and practices

Green infrastructureisacritical public investment
Green infrastructureinvolves diver se stakeholder s

Principles from Green Infrastructure: Smart conservation for the 21
Century, Benedict and McMahon




Ecosystem services include:

Atmospheric gas and climate regulation
Protecting areas against storm and flood damage
Maintaining flows and storages of water
Conserving and generating soils

Storing and cycling nutrients

Filtering and cooling water

Pollinating crops and other plants

Habitat for resident and transient wildlife
Maintaining a vast genetic library

Providing forest products, fish and game for human consumption
Opportunitiesfor recreation, scenery, etc.




Virginia Land Conservation
Foundation

A state Board with representatives from key conservation
agencies and or ganizations

Receives technical support from DCR
Designed to lead land conservation activities statewide
Four priority areas.

1. Natural Area Protection

2. Open Space and Parks

3. Historic Area Preservation

4. Farmlands and Forest Preservation

Permanent funding is being pursued




The Virginia Conservation
Lands Needs Assessment

A tool for integrating and coor dinating the needs and strategies of
different conservation interests

A flexible, widely applicable tool for identifying and prioritizing
land conservation

A top priority of DCR’sstrategic planning




Virginia Natural Landscape Assessment
(VA-NLA)

One component of the more comprehensive VCLNA

A landscape-scale Gl Sanalysisfor identifying, prioritizing, and

linking natural habitatsin Virginia

An analysisthat generates ecological data layersthat complement
other conservation interests and needs




The VCLNA
Natural Landscape Assessment
IS NOT:

A tool for identifying small patches of habitat that may be important
A tool for identifying natural grasslands

A tool for prioritizing natural heritage resour ce protection lands

A tool for fine-scale analyses and prioritizations
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and 1997, Vlrgmlalost 343 500 acresto
evelopment

e

next 40 yearsthan It hasin the past 400 years.”

The Virginia Conservation Networ k
Smart Growth (white paper)
http://www.vcnva.or g/white J)apers/2003/smart _growth. php
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Fragmentation

Dividing a large patch into
two smaller patches:

eremoves interior habitat

sreducesinterior species
population sizes

oreduces diversity of
Interior species

© Edge
£ Interior




Metapopulation Dynamics

A metapopulation is an interacting population
subdivided among different patches.

Removal of a patch:
sreducesthe
metapopulation size

sincreases probability
of local extinctions

eslowsthe
re-colonization process

or educes stability
of the metapopulation

@ Local Extinction




Large patches of natural vegetation:

protect aquifersand streams

act ascarbon sinks

sustain viable populations of interior species
provide core habitat and escape cover
permit natural disturbance regimes

reduce extirpation probabilities

Larger patches normally have
lar ger population sizes, thus
species arelesslikely to go

extinct during population

fluctuations.




Conceptual Model of VCLNA
Natural Landscape Assessment

Natural Landscape Block

Natural Landscape Block

CORRIDOR

Corridorsare strips of natural cover
that link cores and allow animal

movement and seed and pollen
transfer between cores.

Natural Landscape Block
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Cores and Natural Landscape Blocks
contain:

+Relatively pristine
rivers and streams



Cores and Natural Landscape Blocks
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Phase |I: The Coastal Zone

1




National Land Cover Data 2001
Zone 60




Cores Development

Coresare areas of unfragmented natural cover with at least 100 acres
of interior conditions.

Dueto the 30-meter resolution of the NL CD, sometypes of
fragmentation were not visiblein theimagery.




Fragmentation Layer

Legend

* | Pipeline
|| PowerLine
I Rail

B Road







Natural Land Cover




Natural Land Cover Plus Near- Shore Water
















Core Prioritization

Compared and ranked coresfor ecological significance based
upon multiplecriteria

It was a coar se-scale analysis dependent upon statewide datasets

It used a core-prioritization model with assigned weights




VCLNA Core Prioritization Model

Parameter

% of Total

Category
% of Total

Rare Species and Habitats

50.5]

Humber of element occurrences in core (excluding low-precision & outdated EOs)E

Area of B1 & BZ2-ranked terrestrial Conservation Sites in core

Area of B3-ranked terrestrial Conservation Sites in core

Area of Ba-ranked terrestrial Conseratinn Sites in nnrp

A fBa-rankedt trial C . o
eghoratesrmnereean: 1 NiSModel has been peer-reviewed.

Length of B3-ranked Stream ConSc vuuo i wig 1w v ruicro 1 vone

Lenath of B4-ranked Stream Consernation Units and T&E Waters in core

Lenath of Ba3-ranked Stream Conseration Units and T&E Waters in core

b i B o e B e
o o| of | o| 2| | | @

Size of Interior

Interior of core greater than or equal to 10,000 acres

Interior of core from 5,000 to 9,999 acres

g

Interior of core from 1,000 to 4,999 acres

3

b et Bl
ta| o o

Wetlands

peaaemian Parameter s wer e added and welghts wer e adjusted based

Vel AN o upon reviewer’s comments.

mic-'.-lr_'.:u

Tapographic reliefindex {standard deviation of elevations in cora)

—

Stream Quality

Aguatic Gap Species Richness in core™

Modified Index of Biotic Intearity {Mini MIBI, includes anly fish and mussels)™

Length of streams within interior forestin core

Lenath of confirmed anadromaous fish reaches in core

Lenath of potential anadromous fish reaches in core

Length of streams containing natural brook trout populations in core
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| 00 b | | 1

Core Context

Area of core proximity Zzone divided by core area (measure of core isalation) =

Mean distance from core to nearest roads

Froporion of core proximity zone made up of hub

Area of proximity to focus wetland core

Mearest neighboring core distance

Surrounding 100 meter huffer suitability index

Mumber of 17 & 2¥ dune occurrences in core

bt ot B il il B
ool ool oof | = | =

Area of Critical or Special Weotropical Migratory Bird Hahitat in core

Area of karst geology in core

Area of diabase gealogy in core




Prioritized VCLNA Cores

CLNA Core Significance
C1 - Outstanding
C2 - Very High
C3 - High
C4 - Moderate
C5 - General




Natural Landscape Block Development

Natural Landscape Blocks

dightly fragmented aggr egations of cores, plus contiguous natural
cover.

bounded by major roads and unsuitable land cover gaps greater
than 100 meters acr oss.

natural landsthat support and buffer cores.

Natural Landscape Blocks wer e developed using natural land covers
from the base imagery and eliminating ar eas of detected and
estimated human disturbance (e.g. roads, residential areas, and
other developed lands).




Natural Landscape Blocks

Natural Landscape Blocks
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Corridor Analysis

o Used |least-cost-path analysisto identify the best corridor routesto
link the highest-priority (C1 & C2) cores

- thisisnot monetary cost!

- rather, it isthe shortest distance through the most suitable
habitats

 Thisanalysisrequired development of a corridor suitability layer.
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| Corridor Suitability
‘| ] most suitable

least suitable

The corrldor suitability Iayer repr&eentsnmpedanc&sto
animal and seed movement based upon many
landscape parameters, including:

N
% - land cover - offshore water

- riparian forest - roads

_.:h - dope - corerank

' -iInterior forest - urban proximity
.-l_,.-r"'
|



The landscape between corééwasasses&d for itsiinkage
potential, identifying conduitsand barriersto

movement.
B

Featureslike forested
streamsand ridgelines
were considered

» relatively suitable for
corridors.
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Urban areas and roads
were av0|ded




Corridor Analysis
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Corridor Analysis




Corrldor Results

| Corridorswerefurther widened wherethey inter sected
4% lower- ranked COr es, mterlor for&sts and wetlands

| “.Nod&d.’ - .serveas stepplng stones' for WI|d|Ife
movement along corridors.




Corridor Width

ABIOTIC
" (T RIS TRANSITION
ZONE

-——
-

where: h = height of canopy 3h = width of abiotic transition zone

100 metersisthe abiotic transition zone for NLA corridors

we recommend that all corridorsbe a minimum of 300 meterswide, which
allowsfor a swath of interior area 100 meterswide.

we recommend that nodes beincluded to make corridors more functional




Prioritized Cores and Other VCLNA Features

LEGEND

VCLNA Core Significance
C1 - Outstanding
C2 - Very High

C3 - High

C4 - Moderate

P
@
O
O
P

C5 - General

Other VCLNA Features

Corridors for C1 and C2 Cores
Corridor Nodes

Wetland Core Clusters

Wetland Cluster Landscape Blocks

Natural Landscape Blocks

00002




VCLNA Natural Landscape Assessment
Vulnerability Analysis

| dentified coresat greatest risk of lossto development

Help focus conservation efforts on the highest priority coresthat
are at greatest risk of being developed.

For the coastal zone product, VCLNA Coreswere inter sected
with a vulnerability layer obtained from the Chesapeake Bay

Resour ce L ands A ssessment.

Futureiterations of the vulnerability analysis may require
creation of a vulnerability model using parameters such as:

- owner ship, easement, and regulatory restrictions on development
- land management

- incentives for development

- population growth

- number of parcelsin core

- commuting timeto urban centers

- mean distance to nearest major road




Proximity to Growth Hot Spots

Development Pressure

Source: Chesapeake Bay Resource Lands Assessment



Vulnerable Cores

LEGEND
Vulnerable VCLNA Core Significance

C1 - Outstanding
C2 - VeryHigh
C3 - High

C4 - Moderate
C5 - General

Other Features

Vulnerable Wetland Core Clusters

Cores and Wetland Core Clusters
for which vulnerability could not
he assessed

Conservation Lands that intersect
Vulnerable Cores




1. Combined atlas and catalog for each coastal PDC \‘x“
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M aps:
prioritized coresand connecting corridors
the most vulnerable cores
coresthat intersect protected lands
coresthat intersect natural herltage conservatlon sites
J TG - :

} "-»"

. Catalog:
- datasheet showing attributes of each core




Coastal Zone Atlas Maps

Virginia Conservation Lands Needs Assessment
Matural L-amlscape Assessment
Frioritized Coresand Connecting Corridors

Coastal Tons
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Coastal Zone Atlas Maps
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Natural Landscape Assessment
Middle Peninsula Planning District Commission
Prioritized Cores and Connecting Corridors
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Coastal Zone Atlas Maps

Virginia Conservation Lands Needs Assessment
Natural Landscape Assessment

RADCO Planning District Commission E
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Coastal Zone Atlas Maps
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Virginia Conservation Lands Needs Assessment
Natural Landscape Assessment

Cwastal Localities of the

Hampton Roads Planning District Commission
Current Conservation Lands and Intersecting Cores
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Coastal Zone Atlas Maps

Virginia Conservation Lands N eeds Assessment

imask-Horthampton POC

Hetural Heritags Conesrvatton Site s and ntersecting Cors s




Now underway for the VCLNA

 Revisethe VCLNA Natural Landscape Assessment and extend it to
the entire state

* PrepareaGreen Infrastructure plan for the Virginia Coastal Zone

o Work with Green Infrastructure Advisory Workgroup to
Identify and develop issue-specific data setsto integrate with the
Natural L andscape Assessment, e.g.

- natural heritage resources

- primeagricultural soils

- cultural and historic resources
- outdoor recreation

- sustainable forestry

- water quality improvement

- drinking water protection




Working with partners
to extend utility of VCLNA

e Assist local and regional partnerswith implementation:

- focus on conservation landsin specific areas
counties, water sheds

- Incor por ate local data, including
aerial photography
zoning over lays
land owner ship
land prices

- re-rank priorities based on local concerns and opportunities

e.g., Middle Peninsula Green I nfrastructure Forum October 19




Assistance to the
Virginia Land Conservation Foundation

Use VCLNA productsto assist with:

- development of the Virginia Land Conservation Foundation
Strategic Plan

- use of a Decision Support System to identify and prioritize
VL CF’ sconservation targets
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NatureServe

Decision-support softwar e designed to help planners, conservation
groups, and local communities better integrate conservation information
into their land-use and conser vation planning processes.

A custom desktop GI S application that isan extension of ESRI’s
ArcMap platform with Spatial Analyst.

VISTA will serve asthe decision support system to prepare a Green
Infrastructure plan for the Virginia Coastal Zone.

VISTA will work with NatureServe and other partnersto facilitate use
of VISTA with VCLNA data by localities, local land trusts, and other
conservation agentsin Virginia.
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