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Management of Species and Habitats 

• Making decisions about species and habitats requires knowing where 
they are found 

• Location information not comprehensive due to: 
o Resource limitations 
o Difficult-to-access areas 
o Private lands 
o Etc. 



 

  

 
 

 
 

 

USFWS ECOS range

Commonly Used Species Distribution Data Sources 
Documented Occurrences Coarse Range Maps 

Underestimate True Distribution Overestimate True Distribution 

Western Spadefoot 
Spea hammondii 

ESA Listing Status: 
Under Review 



  

  

 

Cutting-edge predictive algorithms 
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What is a Species Habitat Model? 

Species Habitat Models 
associate known 
occurrences of a species 
with environmental 
conditions to predict the 
distribution of habitat for 
the species across broad 
landscapes 



 

  

 

  

 

 
  

Species Habitat Modeling 

ArcGIS 
Online 

1. Occurrence Data 

2. Environmental 
Predictors 

3. Modeling Engine 

4. Expert Review 

5. Field Validation 
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Revise model outputs to address expert reviews Model Review 

Model version 1 
(Jul 12 2022) 

“I think this model does fairly 
well at predicting suitable 
habitat within a reasonable 
range for the species [...]. But I 
would be interested to see what 
it does in the HUC to the north I 
indicated in the map should be 
added to the extent.” 

Model rating 

Model Cycle 1 

Reviewer 2 



    

    
   

  

   

Revise model outputs to address expert reviews Model Review 

Model Revision 1 

Reviewer 2: “But I would be 
interested to see what it does in the 
HUC to the north I indicated in the 
map should be added to the extent.” 



Revise model outputs to address expert reviews 

Model version 1 
July 12 2022 

Model version 2 
Aug 4 2022 

Model version 3 
Oct 7 2022 

Model Review 

   
 

    

  Model rating Model rating Model rating 



 

 

      

 

 

Model Delivery Communicate model outcomes and confidence via guidance documents 

Model Confidence 

Integrity of Inputs and Methods 

Expert Review 

Model Validation Statistics 
Recommended Uses 







        
        

Figure 3. Species Habitat Model for Western Spadefoot (Spea hammondii) on NatureServe Explorer Pro. This SHM was 
developed in year 1 and then revised in year 2 following expert review of the draft model. 



  

 

 
  

 

 

  

 

Species Habitat Models for DoD 

Birds 
1. Southwestern Willow Flycatcher 
2. Least Bell's Vireo 
3. Light-footed Ridgway's Rail 
4. California Least Tern 
5. Saltmarsh Sparrow 
6. Northern Aplomado Falcon 
7. Florida Scrub-Jay 

Amphibians 
1. Gopher Frog 
2. Western Spadefoot 
3. Reticulated Flatwoods Salamander 
4. Arroyo Toad 
5. Frosted Flatwoods Salamander 

Mammals 
1. Preble's Meadow Jumping Mouse 
2. Kit Fox - San Joaquin Valley Population 
3. Little Brown Myotis 
4. Northern Myotis 
5. Indiana Myotis 

Reptiles 
1. Panamint Alligator Lizard 
2. Florida Pinesnake 
3. Desert Massasauga 
4. Yuman Desert Fringe-toed Lizard 
5. Florida Scrub Lizard 
6. Louisiana Pinesnake 
7. Eastern Indigo Snake 
8. Eastern Diamond-backed Rattlesnake 
9. Escambia Map Turtle 



  

 

 

 

 

 

 
 

 

 
 

  

 

Species Habitat Models for DoD 
Dicots 
1. Southwestern Willow Flycatcher 
2. Least Bell's Vireo 
3. Light-footed Ridgway's Rail 
4. California Least Tern 
5. Saltmarsh Sparrow 
6. Northern Aplomado Falcon 
7. Florida Scrub-Jay 

Monocots 
1. Purple Amole 
2. California Orcutt Grass 
3. Hairy-peduncled Beakrush 
4. Threadleaf Brodiaea 

Spikemosses and Quillworts 
1. Louisiana Quillwort 

Butterflies and Skippers 
1. Karner Blue 
2. Frosted Elfin 
3. Eastern Arogos Skipper 
4. Monarch (western population - multiple 

models) 
5. Palos Verdes Blue 

Shrimps and Fishes 
1. San Diego Fairy Shrimp 
2. Riverside Fairy Shrimp 
3. Gulf Sturgeon 
4. White Sands Pupfish 



 

        

  
   

 
 

     
 

  
  

Model Applications at DoD 

• Guiding field surveys 
o PARC and PIF using USFWS models 
o DoD information is course scale (county level), so habitat models improve information 

• Determine potential species that could be impacted by change in operations 
o Guidance on what might be impacted and where to survey 

• Evidence for stewardship responsibility to justify funding 
• Justification for species de-listing 
• Overlay climate change models with habitat models to understand where habitat 

will be valuable (climate section of INRMP) 
• Useful for species-specific management in INRMP 
• Stewardship assessments allow for coordination across bases 



 

 

 

   Mapping Imperiled Species DistributionsModel Applications: Generating refined habitat maps 

Occurrence Data 
USFWS ECOS range 

Previously Available Data Predicted Habitat 



 

 

  

 

   Mapping Imperiled Species DistributionsModel Applications: Generating refined habitat maps 

Coarse scale range map 

road construction project 

high probability habitat 

road construction project 

Predicted Habitat Previously Available Data 



 
 

 

 
 

 

 

  Model Applications: Guiding Field Surveys 

NatureServe 
Biodiversity 
Location Data 

High Habitat 
Suitability 

Priority 
Targets for Field 
Inventory 

Treasure Map 

ESA Listing Status: 
Under Review 

Elko Rockcress 
Arabis falcifructa 



 

  Model Applications: Identifying Stewardship Responsibility 

High Suitability 
Medium Suitability 

Low Suitability 

Beale Air Force Base 

DoD Occurrence 



 

  Model Applications: Identifying Stewardship Responsibility 
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Medium Suitability 

Low Suitability 

Beale Air Force Base 

DoD Occurrence 

High Suitability 



 

  Model Applications: Identifying Stewardship Responsibility 

High Suitability 
Medium Suitability 

Low Suitability 

Beale Air Force Base 

DoD Occurrence 

High Suitability 
Medium Suitability 



  
 

Model Applications: Identifying Stewardship Responsibility 
Occurrences IUCN range map Habitat model predictions 

# installations 
on which 12 27 16 
species occurs 



  Model Applications: Identifying Partners in Conservation 



    Request access to NatureServe DoD TER-S Explorer by emailing data_science@natureserve.org 




mailto:data_science@natureserve.org


  Naval Base Coronado, CA 



 

    
    

 
  

  

  

Defense Climate Assessment Tool (DCAT) 

• The DCAT is a secure, online tool for 
assessing asset exposure to climate 
change hazards. 

• Summarizes exposure of built 
infrastructure to eight climate hazards 

Source: DoD Climate Action Team 



   
    

    
 

   
    

   

Objectives 

• Incorporate spatially-explicit biodiversity data into the Department 
of Defense Climate Assessment Tool (DCAT) to assess climate change 
vulnerability and mitigation strategies for both built infrastructure 
and natural resources combined 

• Assess the vulnerability of potential TER-S to each climate-related 
hazard addressed by the DCAT based on taxonomy, habitat 
relationships, ecology and/or life history 



 

 

67,761 Taxa considered 

6,710 Taxa of conservation concern 

Potential TER-S: 
Taxa of conservation concern 1,002 
overlapping DoD installations 



    

        
 

   
 

       
    

      
       

STEP 1: Identify “traits” for characterizing species as vulnerable/not vulnerable to 
each hazard 

Heat 
Threats 

Species sensitive to heat are those that have Temperature Extremes (code 11.3) 
listed as a threat factor. 

Habitats 
Terrestrial habitats: Desert, savanna, grassland/herbaceous 

Notes 
Any animal is sensitive to high heat, although perhaps cave species are fairly well 
buffered from heat waves. Desert species are the most threatened because they
are already very near their upper thermal tolerance. Species inhabiting open 
habitats may also be under greater threat because they have fewer long-term
refugia than closed habitats. 



      
  

    

  

  
 

 
 
 

 
 

 

 

STEP 2: Code vulnerability “traits” from NatureServe database for each of the species 
overlapping DoD installations (1,002 species) 

Some traits reflect Drought traits Some traits reflect NatureServe habitat classification 
IUCN threat category 

Taxon associated with habitats vulnerable 
to drought 

“Drought” is a threat 
Group Scientific Name Common Name factor for this taxon Terrestrial Subterranean Riverine 
Amphibians Anaxyrus californicus Arroyo Toad TRUE TRUE FALSE TRUE 
Amphibians Anaxyrus canorus Yosemite Toad TRUE FALSE FALSE TRUE 
Amphibians Anaxyrus williamsi Dixie Valley Toad FALSE FALSE FALSE TRUE 
Amphibians Lithobates capito Gopher Frog FALSE FALSE FALSE FALSE 

Lithobates Chiricahua Leopard 
Amphibians chiricahuensis Frog TRUE FALSE FALSE TRUE 

California Red-legged 
Amphibians Rana draytonii Frog TRUE FALSE FALSE TRUE 

Southern Mountain 
Amphibians Rana muscosa Yellow-legged Frog TRUE FALSE FALSE TRUE 

Sierra Nevada Yellow-
Amphibians Rana sierrae legged Frog TRUE FALSE FALSE TRUE 
Amphibians Spea hammondii Western Spadefoot FALSE FALSE FALSE TRUE 



      

  

  
 

 
 
 

 
 

 

 

STEP 3: Combine vulnerability “traits” to determine vulnerability to each hazard for 
each species 

Drought traits 

Taxon associated with habitats vulnerable 
to drought 

“Drought” is a threat 
Group Scientific Name Common Name factor for this taxon Terrestrial Subterranean Riverine Drought Vulnerable 
Amphibians Anaxyrus californicus Arroyo Toad TRUE TRUE FALSE TRUE TRUE 
Amphibians Anaxyrus canorus Yosemite Toad TRUE FALSE FALSE TRUE TRUE 
Amphibians Anaxyrus williamsi Dixie Valley Toad FALSE FALSE FALSE TRUE TRUE 
Amphibians Lithobates capito Gopher Frog FALSE FALSE FALSE FALSE FALSE 

Lithobates Chiricahua Leopard 
Amphibians chiricahuensis Frog TRUE FALSE FALSE TRUE TRUE 

California Red-legged 
Amphibians Rana draytonii Frog TRUE FALSE FALSE TRUE TRUE 

Southern Mountain 
Amphibians Rana muscosa Yellow-legged Frog TRUE FALSE FALSE TRUE TRUE 

Sierra Nevada Yellow-
Amphibians Rana sierrae legged Frog TRUE FALSE FALSE TRUE TRUE 
Amphibians Spea hammondii Western Spadefoot FALSE FALSE FALSE TRUE TRUE 



    STEP 4: Based on species by installation list, summarize the species vulnerable to each 
hazard on each installation 



    STEP 4: Based on species by installation list, summarize the species vulnerable to each 
hazard on each installation 



    

 
 

 
 

Mock-up of Upcoming Installation Reports on the DCAT 

Background 
RPSUID: 3691 
Installation Name: Alabama National Guard 
Report Date: 22 March 2023 
Location: Alabama 

Exposure of Built Infrastructure 
Vulnerability of Natural Infrastructure 



  
 

 

  

 

Questions? 

max_tarjan@natureserve.org 

data_science@natureserve.org to access: 
• models on NatureServe Explorer Pro 

• NatureServe DoD TER-S Explorer 

DR. MAX TARJAN 
ECOLOGICAL MODELING PROGRAM MANAGER 
NATURESERVE 

April 18, 2024 

mailto:data_science@natureserve.org
mailto:max_tarjan@natureserve.org

	Slide Number 1
	Management of Species and Habitats
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Species Habitat Models for DoD
	Species Habitat Models for DoD
	Model Applications at DoD
	Slide Number 20
	Slide Number 21
	Treasure Map
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Defense Climate Assessment Tool (DCAT)
	Objectives
	Slide Number 32
	STEP 1: Identify “traits” for characterizing species as vulnerable/not vulnerable to each hazard
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Questions?

