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Abstract

Climate change is an important emerging concern for the Department of
Defense (DoD) and the Army. Key among the issues is climate change
driven increases in the number of species listed under the U.S.
Endangered Species Act (ESA) and stress to federally listed species already
listed. Both pose additional management requirements and challenges as
well as potential restrictions on training land use.

This document describes the process of executing the Threatened and
Endangered Species Model, as it exists at the time of this writing, within
the common computational environment established under the software
integration effort of the Integrated Climate Assessment for Army
Enterprise Planning work package.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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1.1

1.2

1.3

Introduction

Background

The Threatened and Endangered Species Model attempts to predict the
vulnerability to stress of plant and animal species listed under the

U.S. Endangered Species Act on various Department of Defense (DoD)
installations. Growing degree days (GDD) is a weather-based indicator
related to heat accumulation from air temperature for assessing the
suitability for growing plan life in a specific region.

Approach

An approach was developed for characterizing this component of
installation climate change vulnerability that integrates multiple factors
related to exposure, sensitivity, adaptive capacity, and number of listed
and at-risk species. The approach was applied to Continental United States
(CONUS) Army installations having Integrated Training Area
Management (ITAM) programs. Additionally, the vulnerability assessment
was used to rank installations across the Army based on the aggregate
vulnerabilities of species.

The approach to vulnerability assessment demonstrated by this model is
suitable for evaluating whether climate change driven impacts to listed
and at-risk species is likely to affect installation resilience. The predicted
effect of climate change on the vulnerability of threatened and endangered
species is intended to be utilized in other force stationing analysis
applications as a Military Value Analysis (MVA) attribute.

Objective

This model makes use of a common computational environment and a
user assistance application that were implemented as part of the Software
Integration effort within the Integrated Climate Assessment for Army
Enterprise Planning work package. The virtual environment will be
referred to throughout this document as the Virtual Machine or VM, and
the user assistance application will be referred to as the Wizard. For more
information about the Software Integration effort, the virtual
environment, and the user assistance application, refer to the Analytical
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1.4

Model Integration Methods technical report listed in the references
section of this document.

Executing the model is a multiple step process that requires using MS
Excel ® and an internet browser. Each step for viewing and building data
sets is thoroughly documented in the following sections to limit user
confusion and ensure accurate results.

Requirements

Software requirements for the Threatened and Endangered Species Model
include MS Excel ® version 2013 or higher. Data collection prior to model
execution requires an internet connection and internet browser.

A working knowledge of Microsoft Office products is recommended as well
as a basic understanding of accessing websites and downloading files from
the internet.
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2 Viewing Computed Data

Pre-built dataset viewing is available to end users by accessing the model
from within the Wizard application. The Wizard is accessible from the
Integrated Climate Assessment for Army Enterprise Planning VM by
clicking the shortcut located on the desktop (Figures 1—3).

Figure 1. Wizard application shortcut.
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Figure 2. Threatened and Endangered Species Model icon.

© climate Change Assessment Wezard - oI El

Welcome ® ERDC

Click an icon below to begin the wizard for that model.

© 0 ® 6 O

Temperature Heating/Cooling Endangered Frequency of
User's Guide and Precipitation Degree Days Species Extreme Events
Maneuver Area Range Heat Risk on Fire Risk on Heating/Cooling
Capacity Encroachment Ranges Ranges Costs
Building Regional Water Growing Degree
Maintenance Balance Days

Figure 3. Threatened and Endangered Species Model first screen.

Threatened and Endangered Species

e Threatened and Endangered Species

Description

Potential for risk to threatened and endangered species to influence stationing.

Utility
Location-specific threatened and endangered species index.

Status
Model implemented, fully optimized

Click the Next button to proceed.
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The second screen within the model (Figure 4) allows the end user to view
the datasets in tabular mode. Use the Launch Model button on the second
model screen to view the data in a table layout within an MS Excel ®
spreadsheet. This MS Excel ® file is located within the VM at
C:\Models\TES\Model\TES-Model.x1lsm (Figureps).

Figure 4. Threatened and Endangered Species Model second screen.

Threatened and Endangered Species

The predicted vulnerability to federally listed threatened and endangered species is available in
the Excel spreadsheet format.

Click the button below to launch the model in Excel.

e

Documentation for this model has been prepared in PDF format. Click the button below to view the

documentation.

}Q View Documentation
pef
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Figure 5. Results in the MS Excel ® window.
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AL - S || instatiation
A E c D E F G H | J K L M N o
1 Installation Vulnerability Index
2 |FtBliss
3 |FtBragg Calculate
4 FtDrum 0.004502772
5 |IB Lewis McChord 0.008452163
6 |FtRiley 0.010984307
7
8 Model to Rate Impact of Listed and At-risk Species on Military Installations due to Climate Change
9
10 Considerations: A list of installations must be on the Results sheet, and there must be a separate species sheet for each
1 location to be analyzed. There must also be an entry on the Area sheet for each installation. Installation names much match
0@ on every sheet. Select the list of installations to be analyzed on the Results sheet when prompted. Scores are color scaled
from highest to lowest.
13
14 Step 1:
15 Identify the listed, species under review, and at-risk species for the installations of interest on the MatureServe system
16 (http://explorer.natureserve.org/servlet/Natureserve)
17
18 Step 2:
= Apply weighting to each individual species based on their status. Each federally listed species (T or E} receives 1 point and
20 are added up together.
el For species under review, multiply the number of species in each taxonomic group by the probabilities shown on the
22 Probability sheet.
23
24 For at-risk species, multiple the number of species in each at-risk taxonomic group by the probabilities shown on the
25 Probability sheet and add them together, then multiple that total number by 0.25. This is done to approximate the
% uncertainty in future listing of at-risk species, which have not yet been petitioned for listing under the ESA.
27
= Step 3: Add all groups together to ine each ‘s total ing number for listed and non-listed species.
2d Step 4: Divide each installation’s total weighted number from step 3 by its size in square kilometers
30

Each installation that was analyzed is assigned a Vulnerability Index score
which may be used as an MVA attribute in other force stationing analysis
applications. A color scale was added to the values to help distinguish the
upper and lower bands. These colors do not correspond with any doctrinal
thresholds and are simply for aesthetics.
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3 Building New Data

Building new datasets can be accomplished within the MS Excel ®
spreadsheet that contains the Vulnerability Index scores. The following
instructions should be followed carefully to produce new data from this
model.

The MS Excel ® spreadsheet may be launched automatically from the

Wizard application or accessed manually by opening
C:\Models\TES\Model\TES-Model .x1sm from within MS Excel ®

(Figure 6).
Figure 6. Launch MS Excel ® from the second model screen within the Wizard.
O Climate Change Assessment Wizard - o n
Y R ford =
Threatened and Endangered Species - o ;’C

The predicted vulnerability to federally listed threatened and endangered species is available in
the Excel spreadsheet format.

Click the button below to launch the model in Excel.

E Launch Model

Documentation for this model has been prepared in PDF format. Click the button below to view the

documentation.
}v View Documentation
pdf

Maintenance Balance Days

After opening the MS Excel ® spreadsheet, enable macros if requested in
the banner below the ribbon menu. Follow these steps carefully to
calculate new vulnerability scores.

1. List the installations to be analyzed in column A on the Results
worksheet. Note: These installation names must match throughout the
process.

2. Identify the listed species under review and at-risk species for the
installations of interest. This is accomplished by accessing the federally
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listed species database by accessing the NatureServe Explorer website
at http://explorer.natureserve.org/servlet/NatureServe. Use the Location search
feature as shown in Figure 7.

A tabular list of all listed species for each DoD installation of interest must
be retrieved from the NatureServe Explorer system. The system allows
users to search for results by state or by county and download them in MS
Excel ® format. Place the exported data into the model MS Excel ®
workbook by adding a new sheet and naming it according to the previously
defined list of installations. Make sure the name matches the original list
on the Results worksheet exactly. Repeat this process for all listed
installations.

3. Locate the area for each of the installations to be analyzed and enter it
into columns A and B on the Area worksheet. Area is defined as the
square kilometers of land that an installation occupies. Google
searching is generally the best method of obtaining this data. Make
sure to enter the installation name exactly as it appears on the Results
worksheet.

Return to the Results worksheet and click the Calculate button to start the
calculation process. This process runs very quickly and populates the
Vulnerability Index values in Column B (Figure 5).


http://explorer.natureserve.org/servlet/NatureServe
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Figure 7. NatureServe Explorer web application.

Data Search About the Data About Us Contact Us

C Site Index
Phame Y Locatins s
Search by Location &

Choose one of these three location searches

e LL.S, States & Canadian Provinces
* U.S. Counties
* L.S. Watersheds

U.S. States & Canadian Provinces Search

Match ‘® Any (logical OR) ' All {logical AND) locations checked on this page.

Include: '®' Nativesilnassessed and Exofics Natives/Unassessed Only Exofics Only
Us. states
1 Alabama 0 Mlinois 1 Montana ) Rhode Island
) Alaska ) Indiana ) Nebraska ) South Carolina
) Arizona 2 lowa ) Nevada ) South Dakota
Il Arkansas Il Kansas ! New Hampshire [l Tennessee
) California ) Kentucky ) New Jersey ) Texas
Il Colorado ! Louisiana ) New Mexico I Utah
) Connecticut ) Maine ) New York ) Vermont
) Delaware ) Maryland =) Morth Carolina ) Virginia
") District of Columbia ) Massachusetts ) North Dakota ) Washington
) Florida =) Michigan )" Ohio ) West Virginia
I Georgia ] Minnesota ] Oklahoma ] Wiscensin
) Hawaii ) Mississippi )" Oregon = Wyoming
I Idaho ! Missouri ! Pennsylvania
Canadian Provinces
I Alberta Newfoundland and | Nova Scotia | Ontario
[ Biitish Columbia I"Iat::::;m () Northwest Teritories [/ Quebec
=/ Manitoba [ Newfoundiand ) Nunavut ) Saskatchewan
) New Brunswick ) Prince Edward Island = Yukon Territory

_. ch OR add search criteria for: Name | Status | Ecological Communities

Your Current Plant/Animal Search Criteria

None yet selected

Your Current Ecological Units Search Criteria

None yet selected

_‘ ck OR add search criteria for: Name | Status | Ecological Communities

Return to Top

Veersion 7.1 {2 February 2008)
Dats last updated: Octaber 20°
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4 Known Issues and Limitations

There are no known issues or limitations at the time of publication.



ERDC/ITL SR-19-3

11

5 Additional Help

Additional questions or concerns should be directed to the Program
Manager of the Integrated Climate Assessment for Army Enterprise
Planning program.

Paul M. Loechl
ERDC-CERL

Paul.M.Loechl@usace.army.mil

217-373-5892

Marty Garton
ERDC-ITL

Byron.m.garton@usace.army.mil

601-634-2888



mailto:Paul.M.Loechl@usace.army.mil
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Appendix A: Acronyms and Abbreviations

Term

CONUS

DoD

ERDC

ERDC-CERL

ERDC-ITL

ESA

ITAM

MVA

NSN

PM

SAR

SF

Definition

Continental United States

Department of Defense

Engineer Research and Development Center

Engineer Research and Development Center,
Construction Engineering Research Laboratory

Engineer Research and Development Center,
Information Technology Laboratory

Endangered Species Act

Integrated Training Area Management
Military Value Analysis

National Supply Number

Program Manager

Same As Report

Standard Form

Virtual Machine
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