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• Inventory and Monitoring 
• Guiding Avoidance and Mitigation Strategies
• Supporting Species Recovery Efforts
• Habitat Conservation Planning
• Informing Listing Decisions
• Focusing Conservation Initiatives
• Finding New Populations
• Climate Change Adaptation 
• Ecosystem Management 

Where are our target species found?
Where is their suitable habitat found?
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planned within the next 4 years
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Over represents occupied area

Under represents unoccupied area

Can be difficult to replicate; often subjective

Can be difficult to validate or test

Under represents occupied area

Over represents unoccupied area

Accuracy depends on intensity & 
distribution of sampling effort 

Can be difficult to validate or test

When observations are used 
as a distribution map :

When a range map is used 
as a distribution map :



Build a model of the environmental 
conditions at points of known 
occurrence…

… then identify and map all areas 
where those conditions occur

MODELING

MAPPING

The species distribution modeling alternative:
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The NatureServe Network is a 
leading source of information on 
where at-risk species have been 

observed and where they are 
likely to be found.

The NatureServe 
Network SDM Initiative:

We advocate for the  
collaborative development 

of a dynamic national 
library of decision-quality 

species distribution models





The NatureServe Network: 
Providing Key Information on Biodiversity



‘Element occurrence’ records of the 
Natural Heritage Program network





Assessing Conservation Status
Proportion of U.S. Species at Risk 
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Partnering with IUCN to document 
global patterns

Red-eyed leaf frog, Central America
Photo by Piotr Naskrecki

Global Amphibian Assessment







The NatureServe Network is a 
leading source of information on 
where at-risk species have been 

observed and where they are 
likely to be found.

The NatureServe 
Network SDM Initiative:

We advocate for the  
collaborative development 

of a dynamic national 
library of decision-quality 

species distribution models



>2000 G1, G2, and ESA Listed Species
• 144 Tetrapods
• 168 Freshwater and Anadromous Fishes
• 43 Pollinating Insects
• 236 Aquatic Invertebrates
• 1654 Vascular Plants

Photo by G. Peeples,

Photo by Z. Loughman

Photo by M. Klein

Photo by J. Trick

Photo by Z. Loughman

The Map of 
Biodiversity Importance



Species Training Data from State Heritage Programs



Environmental Predictors
100+ Terrestrial Variables



170+ Aquatic Variables170+ Aquatic Variables

Environmental Predictors



Model Review



Standards for Species Distribution Modeling



Standards for Species Distribution Modeling

Sofaer et al., 2019 
BioScience



Model Metadata



Team member access
Methodology development
Dataset sharing to reduce redundancy
Modeling

Progress tracking, internally
Progress tracking, among group

Project tracking 
Model review

MoBI 01 Virtual Machine

AGOL



Previously Available Data Newly Available Data



Model Performance



Richness of At-Risk Species
Amphibians

Count of At-Risk Species
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Richness of At-Risk Species
Vascular Plants

Count of At-Risk Species

> 15
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Richness of At-Risk Species
Freshwater Species

Count of At-Risk Species
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Richness of At-Risk Species
All G1 (Critically Imperiled), G2 (Imperiled), and ESA full species

Count of At-Risk Species

> 15

1
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Rarity-Weighted Richness of At-Risk Species
All G1, G2, and ESA Species

Rarity Weighted 
Species Richness

High: 1

Low: 0
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Biodiversity Importance
Beyond Protected Areas

Biodiversity 
at Risk

Protected Area
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Richness of At Risk Species

# of Species

>15

1
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Range Size Rarity Weighted Richness

Rarity-weighted 
Richness

High: 1

Low: 0
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Biodiversity Importance 
Beyond Protected Areas

Protection & 
Rarity-weighted 
Richness

High: 1

Low: 0

D  R  A  F  T



Full Spectrum of 
Biodiversity Location Data

ObservationsPredicted HabitatRange



NatureServe collaborative federal projects 
to refine at-risk species distributions

• US FWS, Southeast region, Science Applications
Develop a library of distribution models for SEAFWA/FWS regional priority species
Point of Contact: David Todd Jones-Farrand, Columbia MO

• US FWS, Northeast region, Science Applications
Incorporate MoBI models into Nature’s Network 2.0 LCD
Point of Contact, B.J. Richardson

• BLM New Mexico
Develop and field validate decision quality SDMs for 7 listed rare plant species
Point of Contact: Zoe Davidson, BLM NM T&E species lead



To Learn More:

Email: healy_hamilton@natureserve.org

https://www.natureserve.org/conservation-tools/projects/ 
map-biodiversity-importance

Watch NatureServe’s 2019 Esri User Conference video on 
YouTube

MoBI layers available on Esri’s Living Atlas January 2020

mailto:healy_hamilton@natureserve.org
https://www.natureserve.org/conservation-tools/projects/map-biodiversity-importance

