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I.  LCDs – evolution / understanding, practices, lessons learned
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II.  AppLCC’s LCDs

I.  LCDs – evolution / understanding, practices, lessons learned

iCASS provides framing

i
C
A
S
S

innovation

Convening

Assessment

Spatial

Strategy

Reference: (http://www.journals.elsevier.com/landscapeandurbanplanning)

(vary geography, socio-ecological systems)

stakeholders => shared goals { articulate }

current & future conditions

develop design [what will success look like]

(map) how do we implement it…acting collectively

Rob Campellone, Policy NWR System
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I.  LCDs – evolution / understanding, practices, lessons learned

Is this project an LCD?
7 Characteristics

https://lccnetwork.org/sites/default/files/N
AS%20Report%20Appendix%20C.pdf

https://lccnetwork.org/sites/default/files/
SUMMARY_DRAFTBestPracticesforLC
CLandscapeConservationDesigns.pdf

https://lccnetwork.org/sites/default/files/L
CC-Network-Definitions-and-
Characteristics-of-Design-FOR-
WORKSHOP.pdf

Ben Thatcher, National Landscape Conservation Cooperative

Convening

Assessment

Spatial Design

Strategy Design 

……………          Holistic 

iCASS innovation (vary geography, socio-ecological systems)

“Wicked Problems”

Tom Miewald, North Pacific LCC 
Science Applications, NWR System

iCASS
…a continuum
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Agency‐
centric

Multi‐
Sector

Public 
Input

NR Core 
Team

Convening: Collaborative/Stakeholder‐Driven, Cross‐jurisdictional, Multi‐sector

Single 
Issue

Holistic
Subset 

Processes

…………Identifying Holistic / System Level Process

Mentioned
Human 

Wellbeing 
Targets

Strategies

Assessment: Conservation Elements (HumanDimensions incorporated?)

Expert 
Identification

Internal, some 
collaboration

Highly 
Collaborative
use Marxan

No 
Maps?

Spatial Design: Identify Desired Future Condition

Convening

Assessment

Spatial Design

Strategy Design 

……………          Holistic 

iCASS innovation (vary geography, socio-ecological systems)

“Wicked Problems”

Defensible Science‐driven & Prioritization 

• how was it 
built? who‘s 
priorities? 

• how is it 
revised 
(integration of 
new data)

• …+ enhanced 
understanding

Long‐term 
Facilitation
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I.  LCDs – evolution / understanding, practices, lessons learned
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II.  AppLCC’s LCDs

Landscape 
Conservation 

Design (LCD) for 
the Appalachian 

LCC Region

July 2014

Consultation

Straw 
Man (No 
Regrets)

Priority 
Resource 
Selection

Paul Leonard PhD 
Conservation 

Planning
Researcher  &
Post-Doctoral 

Fellow

Rob Baldwin PhD 
Professor of 
Conservation 

Biology

Landscape Conservation Design (LCD): iterative
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1. Unfragmented forest 
2. High-elevation forest
3. Mature lowland 

forest
4. Early successional 

habitats
5. High-elevation 

streams [mid- high]
6. Low-elevation 

streams [mid-low]
7. Cave/Karst Systems
8. Forested Wetlands

SPATIAL TARGETS “BENEFIT” IN THE MODEL OUTPUT SOLUTION

~

Partner Prioritization (…desired outcome) (…science-driven)

What will success look like?

Priority Resources 
/ Ecosystems+

~

• Special Places

• Key Features

• Species Distribution
Models (SDM) 

• Resilient sites - TNC Top 10%
• Soil deficit: least likely to depart 

historical climate regime

Partner Prioritization (…desired outcome) (…science-driven)

SPATIAL TARGETS “BENEFIT” IN THE MODEL OUTPUT SOLUTION
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“COST” ~ FRAGMENTATION (REDUCED CONNECTIVITY)

• Climate T Projections (PRISM)

• Energy Forecast Model (TNC-LCC)

• Urbanization Model Results (UWI)

Stream 
Classification 
System for the 
Appalachian 
Landscape

July 2014
January 
2015

July 2015

Straw 
Man (No 
Regrets)

Priority 
Resource 
Selection

Begin 
Phase I 

LCD

Engage 
Technical 

Teams

Present 
Phase I 
Design

Phase I

Classification 
and 

Geo-Referencing 
Cave/Karst Resources

across the 
Appalachian
Landscape

Understanding 
Land Use and 

Climate Change
in the Appalachian 

Landscape
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Priority 
Resources / 
Ecosystems 

Richness (per 
1km2 Hexagon)

Connectivity 
(resistance)

Lower

High

--- Connectivity ---

--- Richness ---

AppLCC – LCD  Phase I modeling

--- Optimization --

Regional Core 

Local Build Out 

Regional Linkage

E-W Linkage 

Local Core 

Tech Team
Guided Solution

High

Lower

--- Irreplaceability ---

AppLCC – LCD  Phase I modeling

Cumulative 
Threats

^Threat 
Datasets: 
Energy 
Impacts, 
Urbanization, 
Climate 
Change

--- Irrepl. v. Threat ---

Highest / High
Highest / Low

High / High
High / Low

--- Threats ---
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Phase II modeling
• Aq.  Integrity • Envr. Services (Risk) 

“COST” ~ (AQUATIC INTEGRITY – INDEX + TARGET) + ES (RISKS)

Ecosystem 
Capacity:

Sustainability 
Framework
(model- and 
assessment) 

Ecosystem
Services: 
Inventory
Threats  & 
Benefits

across the 
Appalachians

July 2014
January 
2015

July 2015
January 
2016

August 
2016

Straw 
Man (No 
Regrets)

Priority 
Resource 
Selection

Begin 
Phase I 

LCD

Engage 
Technical 

Teams

Present 
Phase I 
Design

Begin 
Phase II 

LCD

Aquatic 
Integrity 

Framework

Engage 
Regional 

Tech 
Teams

Present 
Phase II 
Design

Eastern Forest Environmental 
Threat Assessment Center

Phase II

Landscape Conservation Design (LCD): iterative

Phase II modeling
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1. Unfragmented forest 
2. High-elevation forest
3. Mature lowland forest
4. Early successional 

habitats
5. High-elevation 

streams [mid- high]
6. Low-elevation streams 

[mid-low]
7. Cave/Karst Systems
8. Forested Wetlands
9. +
10. +
11. +

Phase III modeling

Phase III 
LCD

“Blended” 
Model

Cultural 
Resource 

Model

SPATIAL TARGETS BENEFITS (HUMAN WELLBEING / VALUES)

• recreation

• cultural heritage

• agriculture

• economic

• learning

• water

• wilderness

• aesthetic

• visual

• sense of place

• Intrinsic cultural heritage

Ta
n

g
ib

le
In

ta
n

g
ib

le

Cultural 
Resource 

Model

• 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

Cultural Resources Framework
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July 2014
January 
2015

July 2015
January 
2016

August 
2016

Consultation

Straw 
Man (No 
Regrets)

Priority 
Resource 
Selection

Begin 
Phase I 

LCD

Engage 
Technical 

Teams

Present 
Phase I 
Design

Begin 
Phase II 

LCD

Phase I

Aquatic 
Integrity 

Framework

Engage 
Regional 

Tech 
Teams

Present 
Phase II 
Design

Phase II

Phase III
Cultural 

Resource 
Framework

February 
2017

Landscape Conservation Design (LCD): iterative

• Grasslands (Ag.) 
• fire-dependent syst.
• mesic/ag-forest transf.

1. Unfragmented forest 
2. High-elevation forest
3. Mature lowland forest
4. Early successional 

habitats
5. High-elevation 

streams [mid- high]
6. Low-elevation streams 

[mid-low]
7. Cave/Karst Systems
8. Forested Wetlands
9. +CR
10. +CR
11. +CR

“COST” ~ HABITAT LOSS OR CHANGE OF STATE

Phase III modeling
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July 2014
January 
2015

July 2015
January 
2016

August 
2016

Landscape Conservation Design (LCD): iterative

Consultation

Straw 
Man (No 
Regrets)

Priority 
Resource 
Selection

Begin 
Phase I 

LCD

Engage 
Technical 

Teams

Present 
Phase I 
Design

Begin 
Phase II 

LCD

Phase I

Aquatic 
Integrity 

Framework

Engage 
Regional 

Tech 
Teams

Present 
Phase II 
Design

Phase II

Phase III
Cultural 

Resource 
Framework

Marxan with 
Zone 

(Grasslands)

Phase III 
LCD

“Blended” 
Model

2018 2017
February 

2017

II.  AppLCC’s LCDs – [ science investment to inform the 
science-based design ] to begin the discussion & ….

III.  Next Steps…strategy development for implementation

I.  LCDs – evolution / understanding, practices, lessons learned

• passive (access), active (engagement)

OutlineOutline



9/27/2016

12

MAPS:  CONSERVATION PLANNING ATLAS (CPA)

DATA & PRODUCTS:  WWW.APPLCC.ORG

sarp.org

Resources

applcc.orgeasternbrooktrout.org

Support 
Community:
Cloud Storage 

Shared Platform 
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TRAINING:  SCIENCEAPPLICATIONS

http://www.scienceapplications.org/

Ecosystem services are the benefits 
people receive from nature. These 

include things from clean drinking water 
and sustainably harvested forest 
products to nature based tourism.  

These essential services are placed at 
risk by processes driving landscape 

change in the Appalachians. 

Course Elements
• Introduction

• “Science behind the Tool”

• “How-to” Demonstration and Activity

• Case Study Introduction

• Case Study Activity

• Assessment Quiz

• Participant Feedback

Jessica Rhodes 
Biologist: GIS & Data 

Management 
Jessica_Rhodes@fws.gov

Rose
Hessmiller
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II.  AppLCC’s LCDs – [ science investment to inform the 
science-based design ] to begin the discussion & ….

III.  Next Steps…strategy development for implementation

I.  LCDs – evolution / understanding, practices, lessons learned

• passive (access), active (engagement)

OutlineOutline

Ecological Services 
Field Offices: 

VA, NC, TN

IMPORTANCE OF TRB FOR REGIONAL CONSERVATION DESIGN
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Visualize: Activity across Basin

Identify Partners: at Same Location & Project ( ID#s )
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II.  AppLCC’s LCDs – [ science investment to inform the 
science-based design ] to begin the discussion & ….

III.  Next Steps…strategy development for implementation

I.  LCDs – evolution / understanding, practices, lessons learned

• passive (access), active (engagement)

• regional integration

OutlineOutline

SE Conservation Adaptation Strategy 
(SECAS)

“Regional Blueprint”

Rua Mordicai, South Atlantic LCC & SECAS


