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1975
Computerizing biodiversity records 
with punch cards

1980
PC-based dBASE III data 
management systems

1988
Biological and Conservation Data (BCD) System



1993

The first time that data 
are compiled from all 
Natural Heritage 
Programs to offer a 
network-wide 
perspective. 

Shared data standards 
and data management 
systems make this 
analysis possible
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History

1996: Original publication

“Conserving Biodiversity on Military Lands - A 
Handbook for Natural Resources Managers” 

• Lead organization – The Nature Conservancy

2008: Update

“Conserving Biodiversity on Military Lands: A 
Guide for Natural Resources Managers, 2008 
Edition”

• Lead organization - NatureServe

2021:  Update

“Conserving Biodiversity on Military Lands: A 
Guide for Natural Resource Managers, 3rd Edition” 

• Lead organization – NatureServe

All publications supported by DoD Legacy Program



Goals and 
Objectives

Objectives:

• Gather input from DoD installation staff on needs 
to support biodiversity conservation on and around 
military lands

• Update 2008 handbook content and create new 
content to address priority topics identified by DoD 
staff

Goal: To support the health of ecosystems on 
and around military lands, that allows 
continued use of these lands for military 
testing and training.



Primary Contributors:



Highlights from 2021 
Handbook

• ecosystem condition assessment

• climate change

• landscape management

• monitoring – see Chapter 8.

• T&E species management 

• conservation successes

• partnerships 

• role of Integrated Natural 
Resource Management Plans



Final content available on DoD Legacy Program’s DENIX 
site: https://www.denix.osd.mil/biodiversity/

https://www.denix.osd.mil/biodiversity/


A repeatable framework to identify and locate TER-S
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Creech Air Force Base 

Indian Springs, NV

Potential Threatened, Endangered, and At-Risk Species Summary



How did we get there?

6,710 Species/Subspecies Species of Conservation Concern

What are they? 

1. Taxonomy Data 2. Conservation Status Data

How are they doing?



How did we get there?

Where are they? 

3. Distribution Data

• NatureServe Element Occurrence Data

• NatureServe Map of Biodiversity 

Importance Species Maps

• NatureServe Collaborative Species 

Habitat Models

• Locality Data from HerpMapper

Observations



How did we get there?

4. Jurisdictional Data

Whose responsibility are they?

• Defense Installations Spatial Data 

Infrastructure (DISDI) FY20 DoD 

Site Location dataset

• Crosswalked with INRMPs
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Number of DoD Installations

Tricolored bat, Perimyotis subflavus

G2, FWS 5-yr Work Plant, IUCN VU

Potentially occurs at 294 DoD sites
Photo: Travis Brown

Potential TER-S



Florida Scrub Lizard
Sceloporus woodi

Arbuckle Airfield (Avon Park, FL)

Arbuckle Airfield

High Suitability

Medium Suitability

NatureServe Occurrence

NatureServe Occurrence

IUCN Range Map

ESA Listing Status: Under Review



Yuman Desert 
Fringe-toed lizard
Uma rufopunctata

NatureServe Occurrence

IUCN Range Map

Barry Goldwater Range, AZ

Barry Goldwater Range 

High Suitability

Medium Suitability

NatureServe Occurrence

NatureServe S2 (Imperiled) in AZ
ESA Listing Status: Under Review



NatureServe Occurrence

IUCN Range MapDoD Occurrence
ECOS Range Map

Refining Species Distribution Data

Western Spadefoot 
Spea hammondii

ESA Listing Status: Under Review



Soils

Terrain

Land
Cover

Climate

Terrain

High Suitability

Medium Suitability

Low Suitability

=

Species 
Occurrence Data

Environmental 
Predictor Library

Machine 
Learning

Cutting-edge tools for predictive modeling



Soils

Terrain
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Cover
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Terrain

High Suitability

Medium Suitability

Low Suitability

=

Species 
Occurrence Data

Environmental 
Predictor Library

Machine 
Learning

Cutting-edge tools for predictive modeling

High Suitability

Medium Suitability

Low Suitability



Conservation priorities 

based on habitat maps for 

2000+ imperiled species

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 (MoBI)

1,654 Vascular Plants

144 Tetrapods

236 Aquatic Invertebrates

168 Freshwater Fishes
43 Pollinating Insects





1. Species Occurrence Data

2. Environmental Predictors

3. Modeling Engine

5. Expert Review

4. Model Products

ArcGIS Online

NatureServe’s Collaborative Species Habitat Models

This process, built on decades of

natural heritage data, machine

learning, and deep local knowledge,

allows for models to be constantly

refined and improved, thus creating

better outcomes for conservation.

6. Field Validation



Model Targets Identified Collaboratively

Western Spadefoot

Panamint Alligator Lizard

Florida PinesnakeDesert MassasaugaFlorida Scrub Lizard

Yuman Fringe-Toed Lizard Escambia Map Turtle



NatureServe Model Inputs Review Tool



NatureServe Model Review Tool



NatureServe Model Review Tool



Eriogonum codium
Umtanum desert buckwheat

Centrocercus minimus
Gunnison Sage-Grouse

Amsonia kearneyana
Kearney’s blue-star

Species Habitat Model

USFWS ECOS range



Sofaer et al. (2019) BioScience

Model Confidence Assessment 
and Recommended Uses



High Suitability

Medium Suitability

Low Suitability

Beale Air Force Base

DoD Occurrence

High Suitability

Medium Suitability

The value of high-resolution Species Habitat Models

Western Spadefoot 
Spea hammondii



More precise, cost-efficient, and effective management decisions

: IUCN Range Map Mapped Records High Suitability Medium Suitability

No. of Installations: 27 12 14 16

8% of all high probability habitat predicted on DoD installations
- One installation accounts for half of this (306 sq km, Camp Pendleton) 

The value of high-resolution Species Habitat Models

Western Spadefoot 
Spea hammondii



NatureServe 

Biodiversity 

Location Data

High Habitat 

Suitability

Priority 

Targets for Field 

Inventory

The value of high-resolution Species Habitat Models

Treasure Map

ESA Listing Status: 

Under Review

More efficient field inventory and monitoring

Elko Rockcress
Arabis falcifructa



Apalachicola Kingsnake
(Lampropeltis meansi)

Managed by

Protected area

ESA Listing Status: 

Under Review

The value of high-resolution Species Habitat Models

Detailed assessment of partners in conservation



Defense Climate Assessment Tool (DCAT)

Taxonomy Conservation Status

Species Habitat Models

Occurrence Data

Summary Biodiversity Input Layer

Next Step: Climate Change Vulnerability of Natural Resources on DoD Lands
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