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1. Shift Conservation Paradigm

Source: NRC 2009 “agencies may soon be unable to fulfill
legal and regulatory responsibilities
because of climate-related changes...”

A. Landscape: define ecologically-relevant scale to work

B. Conservatiog:_address threats at a scale beyond that of

any single entity ... connectivity,
resilience, irreplaceability

C. Cooperative: work
through a collaborative
decision-making =>
self-directed partnership

...all DOI units, federal

agencies, state, tribal
22 LCCs

| APPALACHIAN

LANDSCAPE CONSURVATION COOPERATIVE

Large-scale
Impacts

: 4 » Expanding
15 States : 4 Energy: NG _
- / hydro-frac’ing

' * Traditional Energy
/ Mt Top Mining

* Water Control & Stress
| Extreme Weather Events

14 National Forests
9 National Park Areas 5 g == £y . .
6 Wildlife Refuges (+3 SE) i A5 i » Urban & Exurbia Expansion
3RS [REs : AN / Ag-land Conversion
3 USGS Areas g 3
4 NPS Areas e i . X "
3 EPA Regions * Changing Climatic Conditions

2 Forest Service Regions / Hydrologic Impact & Extreme Weather
1 Office Surface Mining




APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

Outline

1. Shift: New Conservation Paradigm

2. Build: New Institution & National Network

APPALACHIAN

LANDSCAPE CONSURVATION COOPERATIVE

SICE]
Comm.
(32)

5 regional
Partner-
ships

g 2. Build Conservation Institution

Vision: to ensure
Ecological Integrity.
Environmental Benefits.
Sustainable Wildlife Populations.

SCIENCE MANAGEMENT PARTNERSHIP

2012

APPALACHIAN
LANTAEAP COMM AT €O RATIY

Implement Conservation
34 SC Members +
151 Researchers Regional Partnerships At e e

& Managers Conservation Framework
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Outline

APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

1. Shift: New Conservation Paradigm

2. Build: New Institution & National Network

3. Deliver: the Science

Science
Information / Data

A Stream Classification
System for the
Appalachian
Landscape
Conservation
Cooperative
FY 11/12

Classification
and
Geo-Referencing
Cave/Karst
Resources
across Appalachian
L(efe;

FY15

APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

Inventory / Trends
Analysis

Assessing Potential
Future Impacts of
Energy Extraction
in the Appalachian

Mountains

(wind, oil, gas, coal )

FY 11/12

Web-Resource (Portal)
Inventory
(Landscape-level)
Threats & Benefits
across the Appalachian
Landscape
FY14

Planning / Risk
Assessment

Support for
Understanding Land
Use and Climate
Changein the
Appalachian
Landscape
FY 11/12

Environmental Flow-
Ecology
Stream Impact
of Water Withdrawal on
Fish Communities in
the Marcellus
Shale Region
FY13

Decision-Support /
Delivery

Ecosystem Capacity
Assessment: online
Landscape Resilience
tool (modeling
assessments and
monitoring products)
Phase | FY15,
Phase Il FY16

Web-Based Tool
for Riparian
Restoration Prioritization
to Promote
Climate Change
Resilience in Eastern US
Streams
FY13
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3. Deliver the Science => three “categories”

Three Points along the Management / Decision-Making Timeline

(1) FOUNDATIONAL
=> PREPARATION

[Project Activities / Fiscal
investment]

(2) MAKE DECISION
=> NEAR-TERM

[Regulatory Responsibilities /
Partnering / Consultation]

s

(3) PLANNING & DELIVERY
=> LONGER-TERM

[Mandate / Proactive /
Engagement]

APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

Outline

1. Shift: New Conservation Paradigm
2. Build: New Institution & National Network
3. Deliver: the Science

a) Information: data

6/17/2016
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Timeline

Resource, Products
(1) FOUNDATIONAL

=> PREPARATION

[Project Activities / Fiscal
investment]

Trends
Analysis
Assessment
Inventory of
Ecosystem
Benefits &
Risks
across
AppLCC

Science Info
Stream Science Info

Classification . .
System for the C\assalggauun
AppLCC
i Geo-
Referencing
Cave/Karst

(Researcher Defined Values
RSN / Expert Opinion)
Pl Observational Correlation
= Create Index / Classification
then Model Probability

i LOC Boundary Mag

Meighboring LCC Conservation Planning Atlses




APPALACHIAN

Cooperative Research Plan & Design Ecosystem Benefits & Risks Delivery People Resources

APPALACHIAN £} ; R L (e

LANEACATE £X 108, COOMTRATTS %

ECOSYSTEM! BENEFITS AND RISKS

Home About Benefits i sments Framework ApplCC

1. Guide (... Key References)

2. Atlas (...Maps & Data)

3. Assessments (...~ Reviews)

Invasive Species and Forest Pathogens

When the introductio ased activity of k7 T, ek A
and animal species Ly ¥
L % Insect and Disease Threat
to Forests Important to o |
provide to people are also affected Surface Drinking Water |

Waler

nen they
nge soil
t and water

Data Atlas

Forest Pathogens: Risk to Watersheds

Hydrology in watersheds that are important to the supply of clean water can be negatively impacted by
forest pathogen outbreaks.

Forest Pathogens: U.S. Forest Service Insect and Disease Risk Mapping ]

When the introduction or presence of invasive plant or animal species alters the structure or function of
an ecosystem, the services provided by the ecosystem are also affected.
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APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

Outline

1. Shift: New Conservation Paradigm
2. Build: New Institution & National Network
3. Deliver: the Science

a) Information: data & resources

b) Tools: decision-support & models

_Timeline  Resource, Products, Tools

(2) MAKE DECISION
=> NEAR-TERM

[Regulatory Responsibilities I
Partnering / Consultation] (,--'

Decision
Support Tool !

Riparian . (Physical Constraints)
Restoration & i User Defined Values

Prioritization " ) W
Tool - Climate Scenario-based

Change
Resilience in Trends I
Streams Analysis ) H .
(Modeling) ‘ (Physical Constraints)
Rie ' Non-Parametric

Energy S .
Development Statistical Correlation

AppLCC => Industry Response
Probability Modeling

Risk

Risk
Assessment

Assessment .
e . - T Climate Change
ream " .o
Sta_ltlstlcal M_odellng to Assess et of Usa and Vulnerability Index /
Risk — Environmental Flow- Water ClimEie ini
a q A Withdrawal Change in the Expert Opmlon /
Ecological Relationships AppLCC ]
M,Shale Decision-Support Tool
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Riparian Prioritization for Climate Change Resilience

Riparian

Geospatial Layers Restoration &

Prioritization
Tool - Climate
Change
Resilience in
Streams

solar_gain’ Tool Design: User-

! friendly GIS-based,
web interface - to
identify priority areas
for riparian restoration
in the context of
predicted climate
change at the
appropriate scale
needed by practitioners

Riparian Prioritization for Climate Change Resilience
A - Eastern Brook "u Re?tiggtiir:‘l&
_'_. . : Prioritization

Tool - Climate

Change
Resilience in
Streams
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Trends Analysis

(Modeling)

Model Variables Future

Energy

i Development
Coal Model Utica & Shale Gas Model Wind Mod  AppLcc

b S e Nature (% Nature (|

Conervancy V™ Corserancy e

« ash content » surface geology wind production class
* BTU content

* geological type

« distance to intermodal

- distance to power plants * shale thickness

+ distance to rail « surface dissection 3x3) surface roughness (%9

 Energy Information
Agency coal region

» Mountain-top-mining
region

* population density -

« sulfur content « (terrain) “Bourguer”

» topographic variation distance to

« shale depth transmission line

surface dissection (x3)

* magnetic

« (capillary) “isogravimetric”

Energy Development Probability

Shale Gas

TheNature @
Conservancy W&

Surface Coal ? i Utica Wet Gas

Mapping by: J. Dunscomb April 2014
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— " 1t (St

Dusiey | Lo [uao oo 4)
i Rasources - |;
- Energy Impact Amabysin :‘
]+ merserion Benwan High Pressasy Erargy Devwiesman and Fares |£
Farnst Cores o &)

[+

(=]

a

Crmudnton Ermey Dvwicrra-t Beae 2y Wakm ot

1 Pariner Lapers

i Risk b Ervergy Deveb

APPALACHIAN
MOUNT 5

AINS
el JOINT VENTURE

Env. Flows - Water Withdrawals in MShale Region

Stream
Impact of
Water

Impacts & Assess risk in terms - ecologically withdrawa
. ,ohale
meaningful flow levels

4
1st Hydrologic

2nd Prob. Sp.
Occurrence

3 Prob. NG
Development

managers — monitoring aquatics & strategic management
— policymakers — guidance flow regulations more balanced approach

6/17/2016
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Online Learning Platform

Enter Our Courses

APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

Outline

1. Shift: New Conservation Paradigm
2. Build: New Institution & National Network
3. Deliver: the Science

a) Information: data & resources

b) Tools: decision-support & models

c) Design: Landscape Conservation Design (LCD)
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_Timeline  Resource, Products, Tools, Design

(3) PLANNING & DELIVERY
=> LONGER-TERM

[Mandate / Proactive /
Engagement]

Conservation
Design
(Modeling)
Landscape
Conservation

Design (LCD) for
the AppLCC

Identify most important
areas on a landscape
scale for protection of
valued resources

Landscape Modeling: Optimization

Marxan is the [pleSaWI IRV NelelgtTa¥:Tilo)y]

. . . . Paul Leonard PhD
...assist in identifying the most Conservation Planning =
esearcher & Rob Baldwin PhD

efficient solution possible, Post-Doctoral Fellow Professor of
q - Conservation Biology
i.e., one that meets a specified

set of ecological and

biodiversity representation

goals for the lowest cost

‘cost’ (e.g., economic cost of acquisition, opportunity cost for other
uses like fishing or forestry, long-term management cost)

6/17/2016
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Priority Resources (PR)
/ISystems

Early
Successional
Habitats

; E

Prairie
Warbler

Mature High-elevation
Lowland Forest Forests

Roadless forest
blocks > 75% Red Spruce
canopy cover

Cave / Karst Unfragmented
Forests

l

Aquatic Terrestrial Black Bear

Group Group J
Richness Richness

High-elevation Low-elevation

Streams

Streams

Lo B

Head water

streams > 3K ft. ElookioLt Hellbender

Moderate
Gradient, Warm
Headwaters

5'CONSERVAT|0N ELEMENTS (CAPTURE 8-PRIORITY SYSTEMS, MODELING ZO-TARGETS)

~600,000 1km...

Marxan {dm 2/0m)

Ifarming Conseration Dessions Globaly

Local
Build-out
(many)

1 km? Hexagons
(592,129)

Regionally
Connected
Cores (5)

* Hexagons, pixel sizes, and elements are not to scale. Paul Leonard — Clemson University

1 Acre Circle: Smallest
Targeted Forested Wetland

20 km resolution: Cave /
Karst Spp. Richness

Locally
Connected
Cores

1 km? Circle:
Unfragmented
Forests

30 m resolution:
Topographic Variables

90 m resolution:
Species Distributions,
Resilience, Headwaters

270 m resolution:
Landscape Connectivity,
Climate Vulnerability

6/17/2016
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5-CONSERVATION ELEMENTS (8-PRIORITY SYSTEMS + 20-TARGETS)

Regional Core (5)
Local Build Out (36)
Regional Linkage (6)
E-W Linkage (4)
Local Core (7)

*Incorporating Change (2030)
(1) TNC Resiliency Score (top 10%)

(2) mean moisture deficit (top 25%
least likely to depart from baseline)

APPALACHIAN

LANDSCAPE CONSERVATION COOPERATIVE

Outline

1. Shift: New Conservation Paradigm
2. Build: New Institution & National Network
3. Deliver: the Science

a) Information: data
b) Tools: decision-support & predictive models
c) Design: Landscape Conservation Design (LCD)

. Network: the Conservation Delivery Partners
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Stepping it Down & Priorities

-

CLEMSON

uw e E R %1 TW

(592,129 km?)

Stepping it Down & Priorities

Capturing Priority Resources in Conservation Design

* Overall Richness . + Richness Inside Hexagon (m2)

[ “ame Amcunt Aswoliesl Tasger s % ol arget

A 1 B Forested Wellands 278042125 00 % 17700222190 00%
2 B Helbender 10044000 |00 % 123221347200 001 %
Local Build Out
3 3 11 Lowland_Streams 129600.0 0o% ETTETISTE00 00%
4 12 Prare_Warbler 226800.0 00% 1413248350580 | 0.0 %

§ 14 Resllenco 720000 |00% 80293560750 | 0.01%

6/17/2016
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Cultural Resources Framework

Categories

7- Tangible

* Recreation, Cultural Heritage,
Agriculture, Economic,
(Learning), Water, Wilderness

Z8 Intangible

* Aesthetic, Visual, Sense of Place,
Intrinsic Cultural Heritage

CR Framework

National Parks,
State Forests,
Nature Preserves,
PA Wilds,
Amusement Parks,
Fishing Hotspots,
Hiking Trails,

Water Trails, State
Game Lands,

Bird Watching Hotspots,
Stocked Streams,

Boat Access,

Picnic Areas,

Beaches

17



Combined => overall potential

Cultural Resources Framework

cultural resource spatial map

=~ « recreation

-y agriculture
. . itural heritage
*- economic

=" * learning

Tangible

Cultural
Resource
Model

*visual

" =T sense of place

¢ Intrinsic cultural heritage

7
1
|
1
I
]
|

\

-~ -

Phase |l — Landscape Conservation Design

R N N N N N R R R ———

. Reglonal Core

7] Local Build Out
["] Regional Linkage
|| East-West Linkage

N “Blended”
Optimization
Model

Cultural
Resource
Model

Unfragmented Forests

High-elevation Forests
Mature Lowland Forests
Forested Wetlands
High-elevation Streams
Low-elevation Streams /,

~—------“--_—’

6/17/2016
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Jean Brennan PhD
AppLCC Cooperative & Science Coordinator
Jean_Brennan@fws.gov
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