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Session 2: Habitat Mapping

Session Hosts: Eric Palmer and Helen McMillan
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Session 2: Habitat Mapping

Objectives: 2
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Understanding of terrestrial, aquatic and coastal
regional habitat classification and mapping projects,
how the results/data/tools produced by each of them
can be used, and how they fit into the framework;

. ldentification of priority mapping needs; and

. Ideas to improve the utility and access to mapping

products.
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Northeast Habltat. Mapping Informs
Entire Framework

Conservation GOAL-SETTING
Which species to conserve?
Framework At what levels?
Who decides?
BIOLOGICAL ASSESSMENT CONSERVATION DESIGN
What do we know about the What should landscapes look
status of priority wildlife? like to conserve all species at

levels that society wants?

SCIENCE TRANSLATION TOOLS

How do we make science

INFORMATION MANAGEMENT
How will we manage the
demand for and creation

PRIORITIES
Which species demand

immediate attention? solutions useful?
of data?
CONSERVATION
MONITORING, EVALUATION, T
RESEARCH landowners engaged in conservation?

What new information will we
gather to support conservation? CONSERVATION DELIVERY

How will we most efficiently put
conservation on the ground?



Relationship to the Framework# "}
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* Habitat mapping depends upon other
components of the framework:

— Monitoring of species and habitat distributions

— Information Management is needed organize and
disseminate spatial data
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Relationship to the Framework 7 .4 /

* Habitat Mapping informs other components Fy (S
of the framework: "

— Inform monitoring efforts;

— Provide a context for multi-species conservation design;

— Forms the basic unit for assessing landscape conditions;

— Are effective as translation tools to engage partners and
stakeholders;

— are a standard medium of communication for resource
managers of all kinds (conservation adoption and
delivery)
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Featured Projects 7 2
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RCN Projects all under RCN Topic on Regional Habitat Maps (RCN 1) __##1"Z" ZA

* Terrestrial projects: E\ S~

)
-

* Northeast Terrestrial Habitat Classification System (Doris Duke, PI: Sue Gawler 'BI Leslie
Sneddon, NatureServe)

* Creation of Regional Habitat Cover Maps: Application of the NETHCS (RCN 2007-1, PI:
Mark Anderson, TNC)

* Secured Lands of the Northeast 2007 (Doris Duke, Pl: Melissa Clark and Mark Anderson,
TNC)

* Designing Sustainable Landscapes (NA LCC, PI: Kevin McGarigal, UMASS)

* Agquatic projects:
* Northeast Aquatic Habitat Classification System (Doris Duke, PI: Arlene Olivero Sheldon,
TNC)

e Coastal and marine projects:
* Develop Regional Coastal and Marine Base Maps for Analyses of NE SGCN Data
(RCN 2011 RFP)
* Coastal and Marine Spatial Planning (NOAA, regional ocean partnerships)

* Coastal Change Analysis Program (C-CAP) Land Cover Atlas (NOAA Coastal Services
Center)



Mapping Terrestrial Habitats

Base on NatureServe Ecological Systems

Photo by Brian Harris
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Terrestrial Habitats

Systems types
determined by
Previous RCN
grant

Ecological Systems/Habitats: Wetland, U

Il Laurentian-Acadian Conifer-Hwd Acid Swamp

[ N-Central Appalachian Acidic Swamp

Il Laur-Acad Akaline Conifer-Hwd Swamp

[ Laurentian-Acadian Freshwater Marsh

[ Laur-Acad WetMeadow-Shrub Swamp

[ Boreal-Laur-Acadian Acidic Basin Fen

[E25] N-Central Interior and Appal Acidic Peatland

B N-Central IntW et Flatwoods (wet Clayplain Forest)

Il ~cadian Coastal Satt Marsh & Estuary Marsh
| Acadian Maritime Bog

[[] Boreal-Laurentian Bog

Il L:aurentian-Acadian Floodplain Forest

I E:stern Boreal Floodplain

i

SP system: N Appal-Acad Rocky Heath Outcrop

SP system: Laur-Acad Calcareous Rocky Outcrop
[] SP/LP system: C entral Appal D ry Oak-Pine Forest
[] sP system: Central App Pine-Oak Rocky Woodland
[ sP system: L-A Acidic Cliff &Talus

Il SF system: L-A Calcareous Cliff & Talus

[ SP system: N-C entral Appal Acidic Cliff &Talus
I SP system: N-Central Appal Circumneut Cliff &Talus
[ SP system: NE Interior Pine Barrens

[ LPiSP system: Great Lakes Alvar

|:| LP/SP system: Laurentian Acidic R ocky Outcrop
Il SF system: GreatLakes Dune: 4 small oce's

[[] sP/LP system: Acadian-Appalachian Alpine Tundra
B Mt system: Acad-Appal Montane Spr-Fir-Hwd Forest
[ LP/SP system: Acadian Sub-boreal Spruce Flat
[ Mix system: Acadian Low-Elev Spr-Fir-Hwd Forest
[ Mix system: L-A N. Hwd Forest, typic
[ Mt system: L-A N. Hwd Forest, high conifer
[ Mtx system: L-A Red Oak-N. Hwd Forest
[ Mbx system: L-A N. Hwd Forest, mokt/cool
Mix system: L-A Pine-H em-Hwd Forest, typic
2 ; [ Mtx system: L-A Pine-H em-Hwd Forest, moisticool

o ¥ $ { .\ : LP/SP system: Appal Hem-N. Hwd Forest, typic
2 ¥ : : § LP/SP system: Appal Hem-N. Hwd Forest, moist/cool
[] LP/SP system, former mix: Mesic Clayplain Forest

v
i
i
i

[ I NLCD-NHD open water
[] NLCD agricuttural classes 81-82
[J NLCD developed classes 21-24 & 31



Background

Field Key to the Ecological Systems and Habitat Systems 1 4 State Stee rl n g CO i Ittee !
of the Northeastern United States 1 8 mo nth S, mo nth Iy Ca I I

Builds on NatureServe ecological
system classification
(Gawler 2008).

Data driven but uses existing data
only, no field check component

A Consistent with Landfire — SE GAP
NatureServe (Alexa McKerrow)
Performed by Ecoregion or Groups of
egional Vegetation Ecologist o
Reg I\\I/at%reServeE o ecoreglons

Boston, Massachusetts
December 2008

Product is one regionally consistent
map



Northeast Terrestrial Habitat
Classification (NETHCS)

State habitat types crosswalked to Habitat Systems

Pennsylvania: Dry Oak-Pine Forest crosswalks to il
Central Appalachian Dry Oak-Pine Forest habitat system [

Habitat systems arranged in hierarchy:

Formation Class Habitat types:
Formation ki P
Macrogroup
Habitat System
HABITAT UNITS
Habitat System characterized by Ml ThHab |
il B -
- habitat system (or higher level), or f B 'Ct

« structural characteristics, or
« combination of both approaches Structural Modifiers:

Cover, height, etc.




Data Driven: INPUTS
Wall to wall grids

Elevation v Bl NWI

e
=+ Wetland

Geology S
L5 @ Canopy
A closure

Landcover

Solar

Categorical
Aspect

Shaded
Relief

-

Landforms g 15

Rugosity

\‘t RN

radiation

Precipitation i s

Over 10,000
FIA and NHP
data points




Data Inputs: Confirming Points

These data sets, and
others, are collected
for the region




Methods

Matrix forest: Used RANDOM -r\vff;'i,ﬁ;!:-‘.TLZr{g;.f’T’ LT ﬁ,:f
FOREST and CART models to VAT it TR i B
identify key variables associated N T VA E T N gl
with major forest types, then used BN 08 NgTUMTE
the classification tree to model the N e e ERNE e
full extent. NI e N Y
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Patch communities: individual ol SR I T B
models created for each system SO CE SRS N G S

based on the ecological signature of L0 Sl Bty Rk
the known occurrence. ESENRORGIP0 O iS5




esults: zoom in
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" UPLAND

- [ 5P system: Acad-Appal Montane Spruce-Fir-Hwd Forest: 201.566
[ SP system: Central App Pine-Oak Rocky Woodland: 202.600
)| [T SP system: N Appak-Acad Rocky Heath Outerop: 201,571
AU [T S system: Eastem Serpentine Woodiand: 202 347
A (5 [ 5P system: L-A Acidic Clff and Talus: 201,569

“5 41 [ P system: L-A Calcareous CIff & Talus: 201570

[ 5P system: N-Central Appal Acidic Cliff and Talus: 202 601
[ 5P system: N-Central Appal Circumneut Clff & Talus: 202,603

[ 5P system: NE Interor Pine Barrens: 202,590

[ mbx system: Appal Hem-N. Hwd Forest, drier

_ mix system: Appal Hem-N. Hwd Forest, moist/cool

78, [ mbx system: Appal Hem-N. Hiwd Forest, typic
[ b system: Central Appal Dry Oak-Pine Forest

g aaieg [ i system: Laurentian-Acadian N. Hwd Forest, moisticool

W v I mix system: Laurentian-Acadian N. Hwd Forest, typic
L s [ mix system: Laur-Acad Ping-Hern-Hwd Forest, moisticool

<\ 7 [ mbx system: Laur-Acad Ping-Hem-Hwd Forest, typic

#a [ mix system: NE Coastal & Interior Ping-Oak Forest

ace= [ mix system: NE Interior Dry-Mesic Oak Forest, moist/oool
o [ mix system: NE: Interior Dry-Mesic Oak Forest, typic

RN Bl [V Underlying
W D rverns

: Related to

physical

Features.
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g
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" WETLAND

/= [ Boreak-Laurentian-Acadian Acidic Basin Fen: isolated
7 [ Boreal-Laur-Acad Acidic Basin Fen: smaller stream riparian
~+ [ Estuarine units (185) along brackish shores in NY/NJIMD
i I LA Alkaline C onif-Hwd Swamp: bigger river fldpln
’ I LA Akaline C onif-Hwd Swamp: isolated
- - L-A Alkaline Conif-Hwd Swamp: smaller stream riparian
8 LA Conif-Hwd Acid Swamp: bigger river fldpln
& [ LA Conit-Hwd Acid Swamp: is olated
L-A Conif-Hwd Acid Swamp: smaller stream riparian
: L-A Freshwater Marsh: bigger river fidpn
L-A Freshwater Marsh: isolated
LA Freshwater Marsh: smaller stream riparian
3 ! L-AWetMeadow Shrub Swamp: bigger river fldpln
; L-AWet Meadow Shrub Swamp: solated
o [ LA WetMeadow-Shrub Swamp: smaller stream riparian
- [ Laur-Acad Akaline Fen: solated
~ [ Laur-Acad Akaline Fen: smaller stream riparian
‘ ; e - N-Central Appal Acidic Swamp: bigger river fldpln
g ¥ ’! ) [ N-Central Appal Acidic Swamp: olated
"= N . - N-Central Appal Acidic Swamp: smaller stream riparian

- N-Central Int and Appal Acidic Peatland
- N-Central Intand Appal Rich Swamp: bigger river fldpln

. [ N-Central Intand Appal Rich Swamp: isolated
P, - N-Central Int and Appal Rich Swamp: smaller stream riparian
5 [ - Central Interior W et Flatwoods



Next Step: A Geospatial Condition
Analysis of each Habitat

Terrestrial Systems

Land cover and Canopy closure (MRLC 2001)

Large unfragmented landscapes and forest blocks (TNC 2007)
Conservation land parcels (TNC 2008)

Housing density projections through 2050 by census block (Theobold 2006)
Roads and fragmenting features (\Various sources) , '
Existing and proposed infra-structure features (TBD)
Changed in canopy cover (CCAP)(

Patch size and distribution (FRAGSTATS McGarigal 200)
Patch diversity metrics

Number and type of rare species locations (NHP 2009)
Bedrock and Surficial Geology types (TNC 2007) i
Landform diversity base on a topographic model (TNC 2007) i
Climate and elevation zones (WORLDCLIM) RTINS
Regional Habitat maps, Streams networks, Lakes, Ponds (Varlous sources)

e Regionally compiled Wetlands (NWI)

Landscape context and natural land units

Connectivity between patches of habitat (Resistant kernel analysis —Compton 2007)







iIng Rivers Systems




Objective and Anticipated Uses

% Provide common definitions and mapping of
aquatic habitats across state lines

< Facilitate a new understanding of aquatic biota on
a regional scale

% Create a new opportunity to assess condition and
prioritize habitats

» Facilitate more effective and efficient habitat
conservation

Product was not intended to override state classifications,
but was meant to complement state classifications and
provide a means for looking at patterns across the region



Process

% Formed a workgroup of representatives from all states
and some federal partners (>30 participants)

% Compiled and crosswalked the existing aquatic
classification systems used by each state

% Used monthly workgroup calls to review potential
classification variab(lges, ﬁnes of evidence to support use
and thresholds in these variables, and reach consensus
on an agreed upon regional taxonomy

*» Created a stream reach GIS habitat dataset linked to
regional taxonomy



Thank you to the team!

State |Name Email Agency

ME Dave Halliwell David.Halliwell@maine.gov ME Dept. of Environmental Protection

ME Dave Coutemach |dave.l.courtemanch@maine.gov ME Dept. of Environmental Protection

ME Katherine Webster|katherine_webster@umit.maine.edu Dept. of Biological Sciences, UMO

ME Merry Gallagher Merry.Gallagher@maine.gov ME Dept. of Inland Fisheries and Wildlife

ME Peter Vaux peter.vaux@maine.edu Mitchell Center for Env. & Watershed Research, UMO

NH Ben Nugent Benjamin.J.Nugent@wildlife.nh.gov NH Fish and Game Commission, Dept. of Inland Fisheries
NH Mat Carpenter matthew.a.carpenter@wildlife.nh.gov NH Fish and Game Commission, Dept. of Inland Fisheries
NH Brian Frappier brian.frappier@gmail.com Department of Natural Resources, UNH

VT Rich Langdon Rich.Langdon@state.vt.us VT Fish and Wildlife Dept.

VT Steve Fiske steve.fiske@state.vt.us VT Dept. of Env. Conservation, Biomonitoring Program
MA Todd Richards Todd.Richards@state.ma.us MA Division of Fisheries and Wildlife, Field Headquarters

MA Alicia Norris Alicia.Norris@state.ma.us MA Division of Fisheries & Wildlife

MA Margaret Kearns |Margaret.Kearns@state.ma.us MA Dept.of Fish and Game, Riverways Program
MA/NE|Jeffrey Legros jlegros@nrc.umass.edu Northeast Instream Habitat Program, UMASS Amherst
MA Robert Brooks rtbrooks@fs.fed.us USDA Forest Service, Northern Research Unit NE-4251
CT Neal Hagstrom Neal.Hagstrom@po.state.ct.us CT Dept. of Environmental Protection

NY Marcia Meixler msml0@cornell.edu Dept. of Natural Resources, Cornell University

NY Tracey Tomajer tmtomaje@gw.dec.state.ny.us Division of Fish, Wildlife, & Marine Resources - NYSDEC
NJ Lisa Barno Lisa.Barno@dep.state.nj.us NJ Department of Environmental Protection

PA Mary Walsh mwalsh@paconserve.org PA Natural Heritage Program

PA Jeremy Deeds jdeeds@paconserve.org PA Natural Heritage Program

PA Mike Pruss mpruss@state.pa.us PA Game Commission - State Wildlife Management Agency
PA Brian Chalfant bchalfant@state.pa.us PA Dept. of Environmental Protection

PA David Day davday@state.pa.us PA Fish and Boat Commission

PA Michael Bialousz |mbialousz@state.pa.us PA Fish and Boat Commission

DE Kevin Kalasz Kevin.Kalasz@state.de.us DE Division of Fish and Wildlife

MD Scott Stranko sstranko@dnr.state.md.us MD Dept. of Natural Resources

VA Dave Morton dave.morton@dgif.virginia.gov VA Dept. of Game and Inland Fisheries

VA Brian Roosa Brian.roosa@dagif.virginia.gov VA Dept. of Game and Inland Fisheries

wVv Walter Kordek waltkordek@wvdnr.gov WYV Division of Natural Resources

WV David Thorne davidthorne@wvdnr.gov WYV Division of Natural Resources

WV Dan Cincotta dancincotta@wvdnr.gov WYV Division of Natural Resources

Mi Paul Seelbach seelbacp@michigan.gov MI Dept.of Natural Resources, University of Michigan
PA/DE |Cara Campbell ccampbell@usgs.gov USGS Northern Appalachian Research Branch

NY James McKenna |jemckenna@usgs.gov Unites States Geological Survey

MA/NE|Ken Sprankle Ken_Sprankle @fws.gov USFWS - Wildlife & Sport Fish Restoration Program, Region 5
MA/NE|Willa Nehlsen Willa_Nehlsen@fws.gov U.S. Fish & Wildlife Service - Regional Fisheries Program

Workgroup
Participants
35+

State Fish and
Wildlife Agency,
DEP, Natural
Heritage
Program,
Federal Agency,
University, NGO
Partners....



Key Habitat Variables

Size (Drainage Area) Gradient
JSircam Size Classfication i the 77 2! ;@;;‘;3:5@?::;:;:1{:3 ;'Rgf“’ y/

FWA) Aquaric Hsbitat M

TheNature
Conservancy
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Rivers and Stream Size Classification

Headwater: 0 - 1861 sq i

Coack:3861 - 3R 61 sq i — Low Gradient 0.02
Small River: 386

Trbutary R

sqmi

—_—

o Medium Maine High Gradient

w—Large River: 1861 -9 Very High Grad

— Great River: > = 9653 s mi Administrative Boundarics
Administrative Boundarics Imermational Bowndary

In State Boundary

[ Fremarer Ecoregioms

| Boundany

[ Fresmaner Ecorgonm

Temperu re Geology (pH)

Il‘v;!:k:‘tg‘r&c‘ Stream Geology Classification
eranc
wawiian e in the Eastern U.S. Region g/

TheNature C‘ Stream Temperature Classification
‘onservancy

vwirg e v in the Eastern U.S. Region
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Geology Classification

Temperature Classification
Low Buffered.

— Cold e

Transitional Cool Moderately Baffcred. Neuteal

Transitional Warm Highly Buffered, Calearcous

—— Assume Moderarcly Buffered (Size 31 rivers)

e Boundaries Administrative Boundaries

roundary Interrational Boundary

State Boundary

[ Freswater Eeoregions

State B

[ Freshwarer Feoregions




Results: NEAFWA Stream Classification

SIZE TEMPERATURE GRADIENT NORTON
GEOLOGY
o o (Headwaters/Creeks
T : ! " = Low Gradient i
h r I I n I n I — Headwaters/Creeks = \Narm Modeats Gradient 2::1 ’Small Rivers
Sl High Gradient y
RN Very High Gradiant 1 Low Buffered: Acidic: 100200
——— Low Gradient -
t f— Medium Rivers — gznsmcﬂﬁl Moderate Gradient 2 Moderately Buffered: Neutral: >=200<300
ool
High Gradient ) »e
— 3 Highly Buffered; Calc-Neutral: >=300
y p e S [} Large/Great Rivers Ve Gt I : Highly Buffered; Calc-Neutral
o Low Gradient N
Cold Moderate Gradient
High Gradient
Very High Gradient Lakes
[ states

Example of Simplified Northeast Stream Taxonomy (4433)

This simplified map groups
them into 92 types.

From

Very high gradient, acidic, cold
headwater creek

(la_6_1_1)

To

Very low gradient, calcareous,
warm Great River

(5_1_3_3)




Creeks (4-38 sq.mi.)

Type: 1b511.:
Regional Size Class (1b): Northeast Headwaters

Regional Gradient Class (5): High Gradient
Regional Geology Class (1): Low Buffering
Regional Temperature Class (1): Cold

[ Y ey B ¢

Linked State Name: MA Small Streams, VT Cold headwater acidic streams, NY
Coldwater Stream, CT Coldwater Stream,

Habitat Description: Cascade and step-pool habitats where channels are narrowly
confined; bed materials of bedrock, boulders, and cobbles; coldwater habitats with
fast moving water; low elevation/coastal variants rare

Linked Biota

Fish: Brook trout; Brook-trout Slimy sculpin, Blacknose dace

Macroinvertebrates: acid tolerant leaf shredders, low species diversity: Caddisflies
(Parapsyche, Palegapetus)-Stoneflies (Capniidae)-Non-biting midges (Eukiefferella),
Mayflies (Eurylophella).Other preferential taxa Caddisflies?(Symphitpsyche),
Stoneflies (Leuctridae, Taenionema, Chloroperlidae, Peltoperla), Water strider (pools).
Possible taxa Alder flies, Beetles (Psephenidae), Mollusca (Elliptio), Mayflies
(Heptagenidae).

Plants: acid tolerant bryophytes, algae, macrophytes




100+ Additional Habitat Descriptors
for Each Stream.....

Size (stream order, mean annul flow)
Geology types

Landforms

Elevation, Slope, Sinuosity

Upstream and Downstream Network (e.q. is the
reach draining out of a lake, is the reach connected
downstream to a very large river etc.)

Land Cover types

Model air temperature and precipitation




How it is being used?

North Atlantic LCC project to relate diadromous species to
habitat types

Diadromous Species Restoration Research Network
Workshop on Natural Variability: Habitat Subgroup

New York State Freshwater Blueprint

NEAFWA RCN Northeast Habitat Indicators and Measures
NEAFWA RCN Northeast Freshwater Connectivity Assessment
NEAFWA RCN An interactive, GIS-based application to

TNC Freshwater Resilience Analysis




Next steps

% Work with partners to use the classification and
link types to biota

% Develop Lake Dataset into a regional Lake
Classification.

This project did not include a full lake habitat
classification. Lake polygons were coded with a few
simple available habitat descriptors such as size,
geology, elevation, shoreline sinuosity, and connectivity.
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Coastal and Marine Habitat 7 745
Mapping L h
e RCN 2011 Priority Topic Area 1 A

— Purpose: To develop digital regional base maps
and create a regional GIS platform needed for
analyses of NE SGCN data

— 2011 Goal: build on the Coastal and Marine
Ecological Classification Standard (CMECS) to
integrate coastal and marine habitats into the
Northeast Regional Habitat Classification System

— Projects selected fall 2011
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Coastal and Marine Spatial -

Planning (CMSP)

QTN

QTN

N

0T
A

<oN

Stellwagen Bank National Marine Sanctuary (NOAA)



CMSP: Current Status

State efforts: Massachusetts, Rl, Maine

Regional efforts:

— NROC (data portal and map viewer)
— MARCO (GIS mapping and planning portal)

NOAA and BOEMRE likely Fed leads
Offshore wind is key issue in many areas

National Ocean Policy structure:

— Listening sessions scheduled this month
— CMSP outline currently out for review

— Still determining amount of coastal focus



Coastal Change Analysis Program :
(C-CAP) Land Cover Atlas--NOAA .-
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Northeast

Conservation GOAL-SETTING
Which species to conserve?
Framework At what levels?
Who decides?
BIOLOGICAL ASSESSMENT CONSERVATION DESIGN
What do we know about the What should landscapes look
status of priority wildlife? like to conserve all species at

levels that society wants?

SCIENCE TRANSLATION TOOLS

How do we make science

INFORMATION MANAGEMENT
How will we manage the
demand for and creation

PRIORITIES
Which species demand

immediate attention? solutions useful?
of data?
CONSERVATION
MONITORING, EVALUATION, T
RESEARCH landowners engaged in conservation?

What new information will we
gather to support conservation? CONSERVATION DELIVERY

How will we most efficiently put
conservation on the ground?



Session 2: Habitat Mapping

Priority Needs for the Future

Survey Question: What priority do you think should be given to each of the following
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biological assessment activities to achieve regional conservation in the Northeast?

populations and habitats.

assumptions.

management framework.

threats, wildlife and actions.

Q2e. Spatial status and vulnerability assessments for priority

Q2f. Population objectives and other conservation targets
linked across scales with transparent and explicit

Q2d. Integration of biological assessments into an adaptive

Q2b. Research to verify causal links between perceived

Mean scores rankin order where
1.00 to 1.49 = Utmost priority
1.50 to 2.49 = High priority
2.50 to 3.49 = Medium priority
3.50 to 4.00 = Low priority

|

2.10

2.18

2.28




Priority Needs for the Future 7. 2"
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e LCC Science Needs:

* Habitat mapping and modeling of marine bird
distributions and coastal migration of birds and

bats (NALCC)

* Species-habitat modeling and mapping of
terrestrial and wetland species (NALCC)



Session 2: Habitat Mapping = 20

Discussion Questions: B

1. What are the highest priority additional projects or needs for+
advancing habitat mapping?

2. Who are the key members of the conservation community who can
address these priorities and what roles are best suited to RCN and
LCCs?

3. What is value added of regional classification and mapping?

4. How often do we need to update regional maps, and how can we
build a system to make updating more efficient?
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