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The site in a landscape context

• All conservation is ultimately 
implemented at the site level

• Site level decisions benefit from a 
landscape context to:

1. Understand patterns and connections from the 
site to the surrounding landscape

2. Understand the relative value and importance of 
the site to all other potential sites

Challenges

Putting site decisions in a landscape context 
has traditionally been very difficult

• Coarse data and assessments at the 
landscape scale not useful for site level

• Stove-piped conservation programs, 
decisions, funding sources

• Myriad of potential partners & stakeholders 
that may not agree on priorities

• Lack of tools that can move between site and 
landscape scales

The role of tools

• Tools are software/applications                                  
that facilitate:

–Gathering and distributing relevant                                   
data
• Example: Regional data portals                                        support 

– Conducting analyses and modeling
• Example: Tools for conducting vulnerability assessments

– Visualizing data and analysis/modeling results
• Example: online decision support systems/viewers

– Integrating information into planning for 
conservation, land use, and land management
• Example: planning decision support systems
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Many tools

Example: 

North Pacific 

LCC Tool 

Selection 

Matrix
(~130 tools)

***Note for matrix users: Tools 

suitable for less skilled users may 

also be applicable for more skilled 

users.***

Function General Public
Resource Managers and 

Planners
Technical / Science Experts

General Data Access

Google Earth and Google Maps, 

Landscope America

Western Landscapes Explorer

AKN,

NPLCC Conservation Planning Atlas/DataBasin,

Hectares BC,

NPScape,

SARnet,

West Coast Ocean Data Portal

PRISM

Ecosystem and Resource Modeling

General
Envision

EMDS,                                                                                            

NetMap,

openModeller

Resource distribution

NatureServe Explorer,

Western Landscapes Explorer 

WGA CHAT

Diva-GIS

Desktop GARP, 

MaxEnt, 

Random Forest, 

SDMap/Yalmpute

Resource viability analysis

Habitat Priority Planner, 

Miradi, 

NatureServe Vista 

EMDS,

HexSim,

Landscape Fragmentation Tool, 

NatureServe EIA Method,

RAMAS

Anadramous fish assessment

National Fish Habitat Partner Data System,

NorWeST Stream Temp,

Trout Unlimited's CSI,

 West Coast Fish Habitat Assessments 

NOAA Fisheries Pacific Coastal Salmon Recovery 

Fund Project and Performance Metrics Database,

Regional Aquatic Prioritization and Mapping Tool

Resource and landscape connectivity

WGA CHAT

ConnectingLandscapes, 

Corridor Designer, 

Ecosystems Commons, 

UNICOR, 

Washington Habitat Connectivity HCA Toolkit

Circuitscape,

Conefor, 

CAT, 

HexSim, 

LINK, 

LinkageMapper, 

MulTyLInk

Ecosystem services provision and valuation

ENOW Explorer, 

NOAA Sea Level Rise and Coastal Flooding 

Impacts Viewer 

Coastal Resilience 2.0,

UNEP-WCMC Ocean Data Viewer

ARIES, 

InVEST, 

MIMES

Marine processes

BLM Aquatic Priorities Tool, 

BCMA,

MarineCadastre.gov, 

Mississippi-Alabama Habitat Mapper, 

Watershed Explorer, 

West Coast Fish Habitat Assessments

Coastal Resilience 2.0,

CTAM,

Alaska ShoreZone Coastal Inventory and Mapping 

Project, 

MGET, 

MIMES,

RHESSys

Marsh processes

Pacific Marine & Estuarine Fish Habitat 

Partnership,

West Coast Fish Habitat Assessments

SLAMM

Hydrology, erosion, sediment, deposition
StreamStats, 

USFS Watershed Condition Framework 

BASINS, 

OpenNSPECT

Fire regime, vegetation succession
LandFire

FRAMES,

MC1/VDDT

Forest modeling
Forest Planner

FVS, 

LANDIS-II

Invasive species distribution
iMapInvasives (mobile app)

MaxEnt, 

RandomForest,

See5

Climate change effects, e.g. vegetation

Climate Viewer, 

Plan2Adapt 

CC-VASH,

Climate Wizard, 

PCIC's Regional Analysis Tool

Climate Tools,

COAST, 

MC1/VDDT,

PRISM,

SIMCLIM 2013

Scenario Characterization

 CommunityViz,                                                                                                                                       

Envision,

NatureServe Vista 

EMDS, 

openModeller,

SIMCLIM  2013

Assessment

Terrestrial climate vulnerability assessment

AHP1.1,

CIMPACT-DST,                                                            

Envision

Habitat Priority Planner,

NatureServe Vista,

 SELES 

CCVI,

EMDS, 

HCCVI

Aquatic (marine and freshwater) climate 

vulnerability assessment (including sea level 

rise)

 BC Parks Sea Level Shoreline Sensitivity Model,

NOAA Sea Level Rise and Coastal Flooding 

Impacts Viewer, 

Puget Sound Coastal Resilience,

Regional Sustainability Atlas and Coastal Erosion 

SeaSketch, 

Shellfish Information Viewer,

 CIMPACT-DST,

Coastal Resilience 2.0, 

CTAM,                                                                                                

Envision 

MIDAS,  

NatureServe Vista,

Regional Aquatic Prioritization and Mapping Tool  

MIMES,

SLAMM 

Invasive species, disease, and pest effects
Oregon Juniper Management Tool

Envision,

NatureServe Vista

EMDS, 

RAMAS

Management/policy effects assessment

Western Landscapes Explorer,

Oregon Juniper Management Tool

Envision, 

Habitat Priority Planner, 

NatureServe Vista 

BVMTool, 

EMDS,

HIPRE 3+ 

RAMAS, 

SIMLAB

Coastal erosion

C-CAP Land Cover Atlas, 

Coastal Change Hazards, 

Coastal County Snapshots,

Coastal Resilience Decision-Support Framework,

Critical Facilities Flood Exposure Tool,

MarineCadastre.gov,

NOAA Sea Level Rise and Coastal Flooding 

Impacts Viewer,

Regional Sustainability Atlas and Coastal Erosion  

Coastal Resilience 2.0,

DSAS,

SUSTAINABILITY INDICATOR TOOL 

GENESIS, 

SIMCOAST, 

SLAMM, 

WEMo

Socioeconomic and value trade-offs/Return 

on Investment

OnTheMap, 

Practitioner's Toolkit for Marine Conservation 

Agreements, 

SeaSketch

CommunityViz, 

Envision,                                                                               

Miradi, 

NatureServe Vista

ARIES, 

InVEST,

RIOS,

SolVES 

Planning/Prioritization

Optimization of a conservation network

NatureServe Vista

 ConsPlan, 

Marxan, 

Marxan with Zones, 

Zonation

Alternatives development and assessment

SeaSketch

CommunityViz, 

CPLAN,                                                                         

Envision,

NatureServe Vista

Conservation Subdivision, 

Ecological Design and Site Assessment Toolkit, 

EMDS, 

Freshwater aquatic management planning

AWRD,

GISFish

NatureServe Vista,

Regional Aquatic Prioritization and Mapping Tool, 

RIBITS 

BASINS, 

Ewater, 

FLoWS,

JGrass, 

OpenNSPECT, 

RiverTools, 

USGS water resource applications software, 

Watershed Modeling System

User

How to make sense of it all?

A Toolkit Approach:

A group of tools interoperated 

to perform a workflow 

Workflows diagram the flow of information from source 

data, through analytical processes, to decision products

Integrated Planning for Resilient Communities

Berkeley-Charleston-Dorchester, SC

Function:

Supports integrated hazard- and ecosystem-

based land use planning

Integrated Land-Sea Toolkit

TX, DE, CA, PR, GA

Function:

DST to assess the effects of 

urbanization on water quality and 

biodiversity

Refuge Vulnerability Assessment Toolkit

VA, NV, OR

Function:

Cumulative effects assessment for wildlife 

refuges and evaluate management scenarios

Examples of Published Toolkits
The Land-Sea Workflow/Toolkit
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On the land, in the water, 

anywhere on the globe

• ~$4M investment in development 
with endowment for ongoing 
maintenance and development

• Free extension to ESRI’s ArcMap
10.x with spatial analyst

• Provides automation, 
documentation, & repeatability 
of the planning process

• Supports both conservation 
experts & planners/managers

• Full integrated help manual, live 
technical support, available 
training in person or by web

SURDNA

FOUNDATION

What Does Vista Help You Do?

• Helps you organize and visualize spatial data

• Incorporate expert knowledge: about species/habitat requirements and 
sensitivities is the scientific backbone that drives Vista analyses and good 
planning

• Apply well-vetted concepts from scenario-based planning, cumulative 
effects assessment, mitigation hierarchy, systematic conservation 
planning, and ecosystem-based management & climate adaptation

• Define a variety of scenarios that incorporate unlimited issues and 
evaluate their ability to support species and ecosystems

• Create alternatives at a site specific level or systematically across the 
planning region

• Support ongoing monitoring and adaptive management

Vista Supported Analytical Process

Elements, values, & 

expert knowledge

Mitigation & alternative 

scenario development
Optimized spatial solution 

generation via 

interoperating tools

Evaluation 

Maps & 

Reports

Categorical Response

Condition Model 

ResponseLand-use Type Policy Type

Scenario Outputs 

baseline, buildout, 

trends, alternatives

Example Toolkit for Conservation

Framework 

Integration 

Tool
NatureServe Vista

Biodiversity Tools
Mapping and Distribution 

Modeling Tools – e.g. Random 

Forest, MaxEnt

Ecological Process 

Tools Habitat Priority Planner, 

CircuitScape, VDDT

Geophysical Process Tools
N-SPECT, Climate Predictions Models

Ecosystem 

Services InVEST

Data & Modeling Tools

Land Allocation/ 

Optimization Tools
Marxan, Zonation, C-Plan

Conservation & 

Mitigation Tools

Mitigation Planning
Vista Site Explorer, Mitigation 

Query Tool

Planning Process & 

Civic Engagement
E-Planning, Miradi, Anyware

Polling

Planning Process Tools

Energy and 

Infrastructure Planning 

Tools QuantM

“Development”

Planning Tools

Land Use Planning 

Tools CommunityViz

Forestry Tools
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Integrated land-Sea planning for Aransas Bay & 

Watershed, TX, USA

Patrick J. Crist (NatureServe)

Kiersten Madden (MANERR)

Dave Eslinger (NOAA)

Doug Walker (Placeways)

Mission-Aransas NERR

Beaches

Mangroves

Oak Motte Urban

Riparian

Salt Marsh

Project Concepts

 Land uses impact 
freshwater and marine 
aquatic habitats and 
biodiversity

 Analytical feedback loops 
that predict aquatic 
outcomes of different land 
use scenarios can be used 
to inform appropriate type 
and placement of land uses

 We can ID parcels that 
cause disproportionate 
impacts for conservation

MANERR Integrated Land Sea Planning

Defining Conservation Elements

 Elements are the features of 
conservation interest
 Can include also competing 

land/water use for multi-
objective planning

 A key activity is to capture 
expert knowledge in the 
database about element 
responses to threats & 
conservation practices
 E.g., what is the range of 

turbidity levels compatible with 
sea grass habitat health.

MANERR Integrated Land Sea Planning

Seagrass

Photo courtesy of  Ken Dunton

Coastal Live Oak – Redbay series

Photo courtesy of Sally Morehead

Whooping Crane

Photo courtesy of Rick Tinnin

Kemp’s Ridley sea turtle

Photo courtesy of Tony Amos
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Defining Conservation Elements & Goals

• Element information 
is comprised of 
spatial occurrence 
data, expert-derived 
parameters, and 
values such as 
representation goals

Seagrass beds

Live Oak

Characterizing Scenarios
Current Condition Scenario

Existing conditions

Future Trend Scenario

Development Build Out

Mitigation Scenario

Alternative from Toolkit

 Scenarios are used to assess 
conservation goal achievement

 Scenarios can be:
Current situation
Plan/policy based future scenario
 Trend future scenario
Alternative plans, proposals, mitigations

 Scenario features can be anything 
mappable, e.g.,:

 Land/water use & management

 Infrastructure, energy

 Invasives, fire

 SLR, storm surge

Scenario Water Quality Components

MANERR Integrated Land Sea Planning

Baseline Build out

Sediment accumulationSediment contribution

Baseline Build out

Vista scenario evaluation

• Evaluations quantify and 
map impacts relative to 
element goal 
achievement

• Compatibility conflict 
map shows locations 
and richness of 
elements in conflict (red 
shades) with the 
scenario that have not 
met retention goals

Areas of 
no conflict

Areas of 
estuary  

conflict from 
sedimentation

Areas of 
concentrated 

conflict
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Vista scenario evaluation: terrestrial
Reports quantify goal achievement, new and cumulative impacts, and effects on viability Assessing Results, Identifying Opportunities

Selected site: 
area generating 

sediment

Site scenario 
results

Site Explorer (Vista) 
provides context for 
site to determine 
mitigation need and 
opportunity

Creating Alternative Scenarios & Site Mitigations

• Specify alternative 
uses for the site & 
view immediate 
results. Save results 
to create alternative 
scenario

MANERR Integrated Land Sea Planning

Predicted increase 
in goal 

achievement 
w/land use 

change

Mitigation Scenario

Comparing Alternatives

Future Trend Scenario

Future Trend TSS 

(mg/L)
High: 99

Low: 0

Future Trend TSS (mg/L)

High: 107

Low: 0

Reduced terrestrial 
impacts

Reduced marine 
impacts
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0-12 mg/L (Good for Seagrass)

13-26 mg/L (Okay for Seagrass)

>26 mg/L (Bad for Seagrass)

Future Trend Scenario
Developed, High Intensity

Developed, Medium Intensity

Developed, Low Intensity

Developed, Open Space

Cultivated Cropland

Pasture and Hay

Grassland/Herbaceous

Forestland

Scrub/Shrub

Palustrine Wetland

Estuarine Wetland

Unconsolidated Shoreline

Bareland

Aquatic Beds

Lakes, Ponds, and Streams

Land Use / Land Cover

Marine Condition

Land Cover & Conflict Change
Mitigation Scenario

High: 6

Low: 0

Conflict
High: 6

Low: 0

Conflict

Local scale planning in a 

regional context

Coastal Georgia, USA

County Analysis
Camden & Glynn County Pilot Projects

Sites in Context

Large parcels 
proposed for 
“Development of 
Regional Impact” 
(pink)

Areas of 
sea level 

rise

Traditional areas of 
mixed forest 
management

Protected 
conservation areas
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Evaluating cumulative impacts—onsite 

and in landscape context

Portion protected in 
landscape

Portion 
threatened onsite

Portion threatened 
in landscape

Conservation/mitigation planning

Implementation & Adaptive 

Management

• Update scenarios as decisions are made

• Update data and scientific knowledge

• Re-evaluate for wins and losses to always 
know where you stand against goals

• Apply adaptive management given 
changes and new opportunities

Conclusion

• Site decisions benefit from landscape 
context

• Plenty of tools exist for most problems 
and situations

• Data typically exist to allow multi-scale 
analyses and planning

• A collaborative approach to applying 
tools and decisions works best
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Questions, comments?
patrick_crist@natureserve.org

Learn more or download Vista at 

www.natureserve.org/vista
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