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What can We do?

| Wh is it? T How is it doing?

How is it changing?




1975
Computerizing biodiversity records
M with punch cards

IRty 1980
PC-based dBASE Ill data

w management systems

1988
Biological and Conservation Data (BCD) System




Perspectives on Species Imperilment 1993

A Report from the Natural Heritage Data Center Network

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







Total extant species assessed
(best estimate % at risk)

All Species 29,666 (35.8%)
All Plants 19,067 (33.1%)
Possibly Extinct (GH)
Trees 769 (14.7%) Critically Imperiled (G1)
Cacti 189 (48.0%)
Orchids 213 (27.0%)
Apparently Secure (G4)
All Animals 10,599 (40.8%)
Secure (G5)
Freshwater
Bees [T [T T N 490 (36.7%)
0% 25% 50% T5% 100%



NatureServe Search About the Data About Us Help

EXPLORER English

Welcome to the New NatureServe Explorer!

NatureServe is the definitive source for information on rare and endangered species and ecosystems in the Americas. This online

guide provides information on the 100,000 species and ecosystems that we track.

Species

Q ...Search for species and ecosystems )
Ecosystems (

Q Additional Search Options

Search by location, taxonomic group, and
conservation status.

Q Donate Make a difference! Protect biodiversity and support NatureServe today. As a charitable nonprofit, NatureServe depends on the
support of users like you to keep the reliable, scientific information you find on NatureServe Explorer free and unlimited for the

general public. Help us help biodiversity and contribute today!



History

1996: Original publication & "Co "-"v ioditié%éity
“Conserving Biodiversity on Military Lands - A NatureServe - on Military Lands
Handbook for Natural Resources Managers™ A Guide for Natural

 Lead organization — The Nature Conservancy Resources Managers

2008: Update

WWW.DODBIODIVERSITY.ORG

“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, 3 Edition™

 Lead organization — NatureServe

A SNawre gy T

All publications supported by DoD Legacy Program




Goals and
Objectives

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

Objectives:

e 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



Primary Contributors:

NATURESERVE
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— Sound Science
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Center for
Environmental
Management
MILITARY LANDS

COLORADO STATE UNIVERSITY



Highlights from 2021
Handbook

e ecosystem condition assessment
* climate change

* landscape management

* monitoring — see Chapter 8.

* T&E species management

* conservation successes

e partnerships

* role of Integrated Natural
Resource Management Plans

Conserving Biodiversity on Military Lands: A Guide for
Natural Resource Managers 3rd Edition
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Final content available on DoD Legacy Program’s DENIX
site: https://www.denix.osd.mil/biodiversity/

Dol ENVIRONMENT, SAFETY AMD OCCUPATIONAL
HEALTH NETWORK AND INFORMATION EXCHANGE

. DENIX Programs  Performance  Stakeholders  References  Training  Archives  FAQs Login (CAC Onlyy  Q search

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

DENIX / Conserving Biodiversity on Military Lands: A Guide for Natural Resource Managers 3rd Edition
/ Chapter 5 / The Integrated Natural Resources Management Plan: Foundations and Key Topics

The Integrated Natural Resources Search Conserving Biodiversity ¢/ Q
Management Plan: Foundations and Key
TOpICS Author

This chapter describes the purpose of Integrated Natural Resources Management Plans

. ) ) i David S. Jones, RA IV, Ecologist/Project
(INRMPs), policies and other guidance that inform their content and structure, and

Manager

Center for Environmental Management
of Military Lands

Warner College of Natural Resources
Colorado State University

describes some best management practices for developing effective INRMPs.

INRMPs are based on the principles of ecosystem management. They establish goals and
objectives, describe how to manage natural resources, allow for multipurpose uses of
those resources, and define public access—all while ensuring no net loss in the capability
of an installation to support its military testing and training mission. They are the

clearing house for everything natural resource-related on the installation. They integrate The Integrated Natural

other information and plans such as installation master plans and range and training Resources M anagement Plan:
land plans; recreation; natural resources compliance commitments; and partnerships, as Foundations and Key TOpiCS
well as the Integrated Training Atea Management (ITAM) program (Army only, several

exceptions) in support of the Army’s Sustainable Range Program. Introduction

There are currently over 380 INRMPS being implemented across the Department of INRMP drivers and underpinnings
Defense (DoD) military services on more than 25 million acres of land managed by the

military (Orndorff 2020) (Figure 5.1). The INRMP integrates all traditional elements of Box 5.1: Black-capped Vireo at Fort Hood

natural resources management related to species, habitats, and environmental quality. and Fort Sill: INRMP captures

Tha nracnoce alens aanocidare


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

A repeatable framework to identify and locate TER-S
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CREECH AIR FORCE BASE

Potential Threatened, Endangered, and At-Risk Species Summary

Craech Air
Force
Base
Tndian — G3
Springs I‘-._Vulnemble;: Gopherus agassizii
. Asfragalus ackermanii '
. S L
. Phacelia parishii r
Creech Air Force Base |vamerie,  Astragalus mohavensis var. hemigyrus _
Indian Springs, NV o

Phacelia anelsonii

. % Occurrences overlapping
. % Model overlapping

Cirsium mohavense

el

20 40 60
% estimated distribution overlapping DoD installations
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How did we get there?

1. Taxonomy Data 2. Conservation Status Data

What are they? How are they doing? @ © o (o)
Imf)ér&led Vulnerable Apparently — Secure
Secure
Unknown
Lichenli?;::;f/ﬂ?grazla nts Other Invertebrates 7000 6357
8 6000
2
S 5000
._,U_) 4000
o
Vertebrates 33 3000
QO
& 2000
= 1,032
Z 1000 510
. 275 16
; o — 46
G1G2 IUCN USESA FWS 5-yr  Existing TER-S

Inclusion Criterion
6,710 Species/Subspecies Species of Conservation Concern
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How did we get there?
3. Distribution Data

Where are they?

 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 [ - 1 -
Site Location dataset s ey

. s . Ly : e a0y Ses * At
» Crosswalked with INRMPs : | amear Acpiie Jeiistieios] e v
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Potential TER-S

600
o 200
Q@
® 400
Q.
n
S 300
E Tricolored bat, Perimyotis subflavus
-g 200 G2, FWS 5-yr Work Plant, IUCN VU
5 Potentially occurs at 294 DoD sites
prd Photo: Travis Brown
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Florida Scrub Lizard
Sceloporus woodi

ESA Listing Status: Under Review

Arbuckle Airfield (Avon Park, FL)

4

B Arbuckle Airfield

NatureServe Occurrence

@® NatureServe Occurrence

IUCN Range Map

B High suitability
Medium Suitability
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Yuman Desert

Fringe-toed lizard
Uma rufopunctata

.
&

® NatureServe Occurrence

IUCN Range Map

.

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

;

\

Barry Goldwater Range, AZ

B Barry Goldwater Range

NatureServe Occurrence

B High suitability
" Medium Suitability

()R NATURESERVE



efining Species Distribution Data

@® NatureServe Occurrence

DoD Occurrence ECOS Range Map IUCN Range Map

-

: Western Spadgfoot ESA Listing Status: Under Review
& & Spea hammondii

(S NATURESERVE



Cutting-edge tools for predictive modeling

Species Environmental lli/l eilcrrrllirrlle
Occurrence Data Predictor Library J

(S NATURESERVE




Cutting-edge tools for predictive modeling

High Suitability,
B Medium Suitabili
B Low Suitability

Species Environmental lli/l eilcrrrllirrlle
Occurrence Data Predictor Library J
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The Map of Biodiversity
Importance (MoBI)

Conservation priorities
based on habitat maps for
2000+ imperiled species

236 Aquatlc Invertebrates
r~ :r .k v’f ; ’*

. Photo be Loughman
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NatureServe’s Collaborative Species Habitat Models

6. Field Validation

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

R better outcomes for conservation.

5. Expert Review

Wiy !\g@;.‘g‘v
Y

1. Species Occurrence Data 4. Model Products

Microsoft ‘_ _
Azure ! ArcGIS Online

3. Modeling Engine

2. Environmental Predictors N at U,reserve



Model Targets Identified Collaboratively

Desert Massasauga

©2013 ADAM G. CLAUSE

Panamint Alligator Lizard Yuman Fringe-Toed Lizard Escambia Map Turtle
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NatureServe Model Inputs Review Too

3. Review input species occurrence data

Reliable species occurrence data are key to building robust models. More data are not necessarily better if they are subject to high spatial, temporal, or taxonomic uncertainty. Help us by vetting
species occurrence data for this species from a number of sources.

Instructions: You can provide feedback on potential input species occurrence data displayed by navigating the map below and clicking on the relevant polygon or point. A window will pop up to
allow you to provide detailed comments on the clicked shape or point, including whether it should be removed, included, or double-checked. For some shapes or points, such as ones corresponding
to observations from iNaturalist, GBIF, or HerpMapper, a hyperlink may allow you to navigate to the webpage for the underlying observation to assess additional details about the observation. In
addition, you can use the two shape icons on the left of the map window (the pentagon and the square below the zoom buttons) to provide comments on broader geographical areas, such as areas
for which you know more data should be available or areas where all occurrence data are unlikely to represent the species' true habitat.

NOTE: When commenting on data points from sources other than NatureServe's Biodiversity Location Data (e.g. iNaturalist or GBIF), please pay particular attention on whether the observation

accurately (i) reflects the focal species itself and (ii) reflects suitable habitat for the focal species. You can navigate to the underlying observation webpage using the hyperlink that pops up on the
map upon clicking on a relevant shape or point. If you are drawing shapes, do not worry about drawing them exaclty, and err on the side of drawing more inclusive than less inclusive shapes.

Please add any important geographical details in the Comments box.

fost N e g 7
I ‘ iﬁ J/U Lynchbarg k[
| + | f 2 o ~1')
1 ‘ { 7 Roancke ! \
s 7 Blakabury ~Y.
*_ v:. Y s J5E
T § S 7% ol Hampton
} e | - ou g X |
— Y / J
' I ol \ - J'/ Nortolk — yyrginia
4 ey N V2 Beach
u 7 p /
= /e )
—— _Briatel Danville:
Kingspare : — s
v A
4@ | 2
9 \‘kn Tity ) b
= Jotnson {
B / \
7|/ |
( [ o
S Lenoir ‘3 {' -~ -
titesville g
J o o N AT S e Asheboro
im ? g 5 " Brooktord '? sahsbury
evilles—""" .
..._J S s l Mocrsavfile =
N ( ) 9
\ \ ,f'
N /
¢ \
R Shely ==L ~€harlotte
\ -
N > l,r‘ n
¢ 7 o)
¢ {
{ {
/") Spartanbur, )
o Gl 9 / Rockingham
oy \ [
/ |
y N {
5 4 sl \
Arerson SO \ o
| /
= ‘ >
\. |
. ( .
S e P Wilmi
Gresnwood ~ ‘l‘ - <4_,—:,/Flamu e

South




NatureServe Model Review Too

Species Reviewer

/{\ _______ ,_ll__’.__.__ Flowering Plants

Sclerocactus mesae-verdae (randomFor

L'a F’\ata

+JDurango.

A Species Last Updated|Tue Jun 15 1
. Model Version I 0520_154120

Not Specified

AR|IZOINAS \
Qs

:
% ¢ : L L e WA - Modeling Extent );

Add to Modeling Extent

P

R e, ¥ 4

Remove from Modeling Extent ;

Comment on Predicted Habitat ‘|
. Low Probability ‘
I Medium Probability [

High Probability X
Lower Threshold:

B et e v——

Middle Threshold:

High Threshold:

0.984

Reset Thresholds To Default Values

S N A

Overall Feedback 8

2
»
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NatureServe Model Review Tool

PR TR A AR R B SSTRST . S
— . . —

Tell us how you like the

modeled results?

2. 0.2.8.§

Please note: The threshold values that you set
will be sent along with your feedback.
General Feedback

Comment on Low Threshold

Comment on Medium Threshold

Comment on High Threshold

Reviewer Geographic Area Of Expertise

I My Area of Geographic Expertise Covers this
Entire Species' Range

Close

S NATURESERVE




0.0.0.8. 8¢ Amsonia kearneyana
Yellow modeled area is very accurate, Kea rney'S blue-star

based on known extent of geologic
substrate where species occurs. |
removed the additional HUCs where

suitable bedrock, soil, or topographic

Yokkk ok

The model seems to perform well in

conditions are not present. As with most

models of edaphic endemics, the
selected variables for modeling omit key

areas of know occupied habitat. Some of
the small patches of predicted habitat

that are a significant distance away from

factors, such as substrate and
topography.

known locations are unlikely to be
occupied given the great extent to which
this species has been surveyed.

10
[ Kilometers

‘_

. 0. 0.0 8 1
" 4 ‘ 4 Limited knowledge of species - review
Erlogonum codium [ J Kilometers based on occurrence data. Overpredicts
Umtanum desert buckwheat suitable habitat.
"
USFWS ECOS range :
- Species Habitat Model <

~Centrocercus minimus
w1 Gunnison Sage-Grouse



Sofaer et al. (2019) BioScience

Category Metric

Score

Notes

Presence data quality
Species Data

Acceptable

Absence/Background Data

Acceptable

Evaluation Data

Acceptable

Heritage Network data angmented with
outside data which may or may not be
vetted for accuracy or weighted for spa-
tial representation.

Background points randomly placed
throughout study area excluding species
locations.

Models are validated by jackknifing (i.e.
leave-one-out).

Environmental Ecological and predictive relevance
Predictors

Acceptable

Spatial and temporal alignment

Acceptable

Selection of predictor variables were
based on previous modeling experience
by the Natural Heritage Network. Time
constraints of this project prevented
making species specific selections.

Reasonable attempts to align predictor
and presence data were made.

Algorithm choice

Acceptable

Modeling Process

Sensitivity

Acceptable

Random Forest is highly rated classifi-
cation model that is well documented as
suitable for modeling rare species.

Settings for Random Forest were ad-
justed to best model the species; how-
ever, different models/parameters were
not tested within one model run.

Statistical rigor

Acceptable

Performance

Acceptable

Model review

Ideal

Collinearity of predictors recognized and
addressed; presence points grouped to
minimize sample bias and minimize spa-
tial autocorrelation boost during valida-
tion; other assumptions recognized and
considered.

Model TSS = 0.6. Mapped model out-
put is evaluated for ecological plausibil-
ity by expert review.

Model reviewed by regional, taxonomic
experts and given high marks. (2 review-
ers)

Mapped products
Model Products

Acceptable

Interpretation support products

Ideal

Single calculated threshold selected for
all final models to be integrated into
MoBL

All standards met.

Reproducibility

Ideal

[terative

Mean Star Rating Number of reviews

Max rating

All standards met.

Model not revised.

Min rating Median rating

TETETETeo (4) 2

4

4 4

Model Confidence Assessment
and Recommended Uses

1N

Informing listing decisions
= Restoration decisions
8 Initial environmental screening
—  Climate change vulnerability assessment
% Conservation planning — fine scale
{23 Conservation planning — broad scale
m Guiding field surveys

Medium

[}
Q
c
[

=

Range determination
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The value of high-resolution Species Habitat Models

High' Suitability
B medium Suitability
B ow Suiéé‘bility
‘ 4G’

& Western Spadefoot
! Spea hammondii

B Beale Air Force Base

® DoD Occurrence

B High Suitability
Medium Suitability

(S NATURESERVE
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The value of high-resolution Species Habitat Models

More precise, cost-efficient, and effective management decisions

& Western Spadefoot
i Spea hammondii

IUCN Range Map Mapped Records High Suitability | Medium Suitability
27 12 14 16

No. of Installations:

8% of all high probabillity habitat predicted on DoD installations

- One installation accounts for half of this (306 sq km, Camp Pendleton)

(S NATURESERVE




The value of high-resolution Species Habitat Models

More efficient field inventory and monitoring

High Habitat
Suitability

NatureServe
Biodiversity
Location Data

Priority
Targets for Field
Inventory

G1

Critically
Imperiled

(S NATURESERVE



The value of high-resolution Species Habitat Models
Detailed assessment of partners in conservation

Apalachicola Kingsnake
(Lampropeltis meansi)

ESA Listing Status:
Under Review

Managed by

Municipal
FWS
! Private
Habitat suitability State

Protected area

($ NATURESERVE



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

B NATURESERVE

Taxonomy

\

Conservation Status

Gl1

Critically G2 G3 G4 [ G5 |

Imperiled \v/

Imperiled Vulnerable Apparently Secure
Secure

Vertebrates

Mollusks

Species Habitat Models

& W5
L RRE ¥

Occurrence Data

Defense Climate Assessment Tool (DCAT)

C = i ¢

Coastal Flooding Riverine Flooding Heat Drought

i}

&
[ EET 4

Energy Demand Wildfire Land Degradation = Extreme Weather
Camp Clinate Percent of Total (and Number of) Buildings with
Partial or Full Coastal Inundation per Scenario
. o Base 1%
Site # | Total # of Buildings AEP 2050 LOW | 2050 HIGH | 2085 LOW | 2085 HIGH
555 183 11% 15% 22% 20% 25%
(21) (28) (40) (36) (45)
/NS .
a \\ : A
b A% /
\a PR g ;
k W % /
\ % ‘
) '3 b
LR 2 I
-~ /
<X < » /

I+ AEP 2085 Low Bulangs
I > AP 2050 Low Butangs
I 15 AEP 2050 High Bulldngs

1% AEP 2085 High Bulldngs

B 5ungs

WREL P
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Creating an Installation-wide Library of
Improved Distribution Maps to Guide
Stewardshlp of Prlorlty Spemes

Healy Hamllton | Chlef Scientist, NatureServe
Gio Rapaccmolo | Director of Applied Smence Programs NatureServe
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