
A Virginia Coastal Zone 
Program Supported Project



VA Dept. of Game & Inland Fisheries

VCU –
 

Center for Environmental Studies

VA Dept. of Conservation & Recreation 

VIMS Center for Coastal Resources 
Management



....are lands and surface waters identified as 
important for conservation of Virginia’s wildlife, 
plants, and natural communities.  The identified 
lands/waters can be used to prioritize areas for 
preservation, protection or specific management 
action. 





 Based on Virginia’s Wildlife Action Plan
•

 
http://bewildvirginia.org/

•

 

mapped Tier I/II+ habitat
•

 

recommended conservation actions
 Other wildlife resource spatial data:

•

 

Important Bird Areas
•

 

Colonial waterbird

 
sites

•

 

Coldwater streams
•

 

Anadromous

 
fish use areas

 Input from wildlife diversity biologists 
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Wildlife Action Plan

Mappable Actions:

acquire or protect needed habitats

protect large blocks of contiguous habitat 

create forest/upland buffers around marshes and protect wooded wetlands

protect/establish riparian buffers





Northampton County

Terrestrial Tiered 
Species Habitats



Northampton County

Unfragmented Habitat
(Ecological Cores)



Northampton County

Audubon 
Important Bird Areas
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Eastern meadowlark





Northampton County

-Wetlands
-Stream riparian buffers



Northampton County

Priority Wildlife
Diversity Conservation
Areas
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Note- there are also bonus aquatic features, cwss data and high elevation bird areas but they do not affect the coastal zone





Stream Reach Assessment
•

 
Aquatic Community analysis


 
Fishes, Bugs, Habitat

•

 
50+ variables used to derive a Virtual Stream 
Score which rates the overall Stream Health

Watershed Assessment
•

 
Coarse scale analysis to characterize whole 
watershed

•

 
Incorporates various data throughout the 6th

 order HUCs
•

 
6 variables/metrics, 1 score generated
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Study reaches for INSTAR sampling are selected through a statistically stratified (by stream order) random design.  Within each geo-referenced stream reach (150-200 m, depending on stream width) sample: 

fishes are sampled quantitatively; fish are identified to species in the field, enumerated, and released.  

macroinvertebrates

major stream habitat types

Data are compiled into databases and application macros  calculate over 50 separate ecological metrics, including those typically generated for Index of Biotic Integrity (IBI) and Rapid Bioassessment Protocol (RBP) assessments. 

INSTAR (http://instar.vcu.edu/index.html) evaluates the ecological health of stream reaches based on percent comparability of empirical data to the appropriate (e.g. basin, stream order) reference model. 



Watershed assessments include a broader range of validated qualitative (e.g. species lists) biotic data from various sources, including state and federal agencies. 

These data are used to generate regionally calibrated scores for six metrics:

Native species richness

Number of R, T and E species

Number of non-indigenous species

Number of significant species

Number of tolerant species

Number of intolerant species

Scores range between 6 and 30; watersheds with mIBI scores > 16 are associated with generally high watershed integrity.

















 

Boundaries that enclose: 

•

 

At least one natural 
heritage resource, and 

•

 

The surrounding habitat 
or buffer necessary for 
protection



 

Represent land that should 
be conserved for protection 
of natural heritage 
resources.

•

 

Do NOT represent 
protected lands



 

Scored with a biodiversity 
significance rank (b-rank)

“Map image not displayed in this 
web-accessible version of the 
presentation due to sensitive Natural 
Heritage Species information”
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Conservation Sites are central to our NH program.

Conservation site boundaries include the full extent of known NH resources, and can also include:

Adjacent associated habitat

Buffer from adjacent disturbance, predation, or invasive species risks

Additional land that may be necessary for effective stewardship, e.g.:

Management of direct impacts to hydrology or water quality.

Sufficient area to manage prescribed burn, for fire-dependent species

 Boundaries are reviewed and modified based on:

   New NH resource information

   Updated habitat information





“Map image not displayed in this 
web-accessible version of the 
presentation due to sensitive Natural 
Heritage Species information”
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Also included Natural Heritage’s Conservation Sites in the Coastal Zone, scored with their Biodiversity Ranks. Conservation Sites were integrated into the PCA, where all Coastal Zone Conservation Sites were scored with their Biodiversity Ranks.





Virginia Natural Landscape 
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For a coarser approach to conservatin planning, the Virginia Natural Landscape Assessment (VaNLA) was used.  This is a a landscape-scale GIS analysis for identifying, prioritizing, and linking natural habitats in Virginia.



The VaNLA is based on the landscape level concepts of Green Infrastructure:



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



Natural Landscape Blocks are slightly fragmented

aggregations of cores and contiguous natural cover.



Corridors are strips of natural cover that link cores and allow animal movement and seed and pollen transfer between cores.









Length of 
Streams in 

Interior 
Forest

Ecological Integrity

Variety of 
Unmodified 

Wetlands

Depth of 
Interior

Total Area

Conservation 
Site B-rank 

IndexArea of 
Wildlife 

Action Plan 
Tier 1 

Essential 
Habitats

VaNLA
 

Ecological Integrity Ranks

Topographic 
Relief Index

Core 
Isolation 

Index

SCU and T&E 
Waters 
Index
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The Ecological Integrity, or ecological values, of the cores throughout the Green Infrastructure network were then ranked based on these data inputs.



Presenter
Presentation Notes
For the PCA, only the highest ranked (C1 and C2) cores and the corridors that connect them, where used, to capture the highest priority Green Infrastructure network lands.  These highest rank cores and their interconnecting corridors are referred to as the Natural Land Network.









“Map image not displayed in this 
web-accessible version of the 
presentation due to sensitive Natural 
Heritage Species information”

Presenter
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Here are the Nat. Heritage Conservation Sites, ranked by Biodiversity rank, for Northampton County.



Presenter
Presentation Notes
Here is the Natural Land Network for Northampton County, so, the highest ranking cores and corridors from the VaNLA.







 Intended to guide conservation planning
Statewide data –

 
not at local scale

Subjective -
 

Based on current priorities 
Snapshot in time
Based on available

 
information

Does not account for lands already 
conserved

Does not factor in climate change issues





 

Colonial Waterbird

 Database


 

Audubon Important Bird 
Areas



 

Shellfish Suitability


 

Reef Restoration Sites


 

Oyster Reefs


 

Artificial Fishing Reef


 

Wetlands (2009 NWI)


 

Sand/Mud Flats


 

Seed Areas



 

Aquaculture sites


 

Turtle Nesting Sites


 

SAV (1999 –

 
2008)



 

Aquatic Confirmed 
Habitat



 

VCU Aquatic Resource   
Integrity



 

Stream Conservation 
Areas



 

Threatened & 
Endangered Waters



 

Regulated Areas

Presenter
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The APCA was developed using 17 different layers from various agencies.  The distribution of each was mapped using ArcGIS.

Shellfish suitability

Reef restoration Sites

Oyster Reefs

Artificial Fishing Reefs

Seed Areas

Aquaculture Sites

Turtle Nesting Areas

SAV (1999 – 2008)

Regulated fishing areas









 
Exceptional Habitat Value ranked 3



 
Very High Habitat Value ranked 2 



 
Good Habitat Value ranked 1

Presenter
Presentation Notes
While all areas have ecological value, the classification was limited to only those areas with the highest habitat value.  This would include areas which supported naturally important habitat such as wetlands or areas that supported multiple resources within the same geographic space.



LAYER SCORE
Colonial Waterbird

 

Database 3
Audubon Important Bird Areas 2
Shellfish Suitability 2
Reef Restoration Sites 3
Oyster Reefs 3
Artificial Fishing Reef 1
Wetlands (2009 NWI) 3
Sand/Mud Flats (from 2009 NWI) 2
Seed Areas 1
Aquaculture sites 2
Turtle Nest 3
SAV (1999 –

 

2008) 3
Aquatic Confirmed Habitat 3
VCU Aquatic Resource Integrity 3
Stream Conservation Areas 1
Threatened & Endangered Waters 3
Regulated Areas 1





1.

 

Integrate the marine and estuarine elements of blue 
infrastructure that were not incorporated into the first 
generation PCA –

 
GIS data using VIMS aquatic priority 

conservation areas.

2.

 

Develop a map that portrays the new PCA in light of 
known developed areas and lands that are currently 
permanently conserved.  This map can be used to help 
guide land conservation action (i.e. acquisition and 
easements) in the CZ.

2.

 

This new PCA and the map will be taken “on the road”, by 
a project team of partnering agencies and NEMO, with 
plans to better implement its use by local government 
officials, planners and conservation organizations.  
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Shellfish suitability

Reef restoration Sites

Oyster Reefs

Artificial Fishing Reefs

Seed Areas

Aquaculture Sites

Turtle Nesting Areas

SAV (1999 – 2008)

Regulated fishing areas





Priority Conservation Areas Aquatic Priority Conservation Areas

Coming Soon…..



CZM Coastal GEMS:
http://www.deq.state.va.us/coastal/coastalgems

 .html
Dataset available at:
http://www.dgif.virginia.gov/gis/MOM.asp
Landscope

 
America:

http://www.landscope.org/virginia/priorities/

http://www.deq.state.va.us/coastal/coastalgems.html
http://www.deq.state.va.us/coastal/coastalgems.html
http://www.dgif.virginia.gov/gis/MOM.asp
http://www.landscope.org/virginia/priorities/


Jennifer Ciminelli
Virginia Commonwealth University
Center for Environmental Studies

s2jmcimi@vcu.edu
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