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THE ENVIRONMENTAL EARLY WARNING
SYSTEM (EEWS): CONCEPT DESCRIPTION

1 INTRODUCTION

Background

Along with the Bureaun of Land Management and
the National Forest Service, the Anmy Is one of the na-
tion’s largest managers of public lands. It is part of the
Army’s national defense mssion to keep these lands in
good condition so they can be wsed for the tammg.
development, and testing that will insuie the ammed
forces are ready 10 meel any outside threat o the na-
tion's security, Hecause these training lands - more than
12 million acres of mostly undeveloped forest, range,
and desert-ure an [rreplaceable resource, the Army
ksl preserve the gquality of thelr natiol environment.

The Natwonal Eovironmental Policy Act (NEPA)
and Army Regulation {AR) 200-2 mandate thar the
Army consider environmental guality at the carliesy
concepl stages when planning o expand or change
fraining, managemenl, support, o strength programs
on its instalfations ' Until recently, the Army had no
way to measure the impact of such changes on an in-
stullation environment until afrer much of the planning
was complete and enough data were callected o allow
an Environmental Assessment (FA) or an Environ
mental lmpact Statement (E15] ta be written,

If an EA o1 BIS uncovers an environmerndal impuact
problem. the problem usually can be resolved by ad-
justing the Army's proposed program. But, in a very
few cases. a serious conflict s found. Serous environ:
mental prshlems which surface late w the Army's plan
ning process during peacetime force program changes
that are expensive and that may jeopardize the Army's
ahility to fullill its national defense misshon

Thus, the Assistant Chiel ol Engineers for the En-
viroment usked the ULS, Army Constiietion Engineer
ing Resenrch Laboratory (CERL) to develop 4 method
the Army could wse to (Tag potentmlly serous environ
mental problems very early in the Army’s planning
process,

! Ihe National Envienmental Polcy Act of 1969, PL 91
190, 83 Siar B52; Enviroamenial Effects of Armp Actiony,
Army Regulation (AR} 200-2 (Department of the Army,
| September T80,

Objective

The objective of this work i 10 develop a method
Headquarters, Department of the Army (HQDA), and
major command (MACOM)* personnel can use 1o iden-
tify potentially serious environment-related problems
associated with changes in troop strength, mission, fa-
cilities, natural resource management, and lind e,
This report pives o concepl description of the eurly
planning method developed by CERL: the Environ-
mental Early Warning System (EEWS).

Approach

During 1979, the US. Army Trainimg and Docirine
Command (TRADOC) and the U S. Army Forces Com-
mand (FORSCOM) listed and ranked a limited number
of envirenment-related problem areas. Based on this
list, CERL developed a planning approach to help
TRADOC and FORSCOM identify and avoid, during
early plunning stages. highly ranked problem areus,
This approach was theo adapted 100 computer system
which used equations to manipulate stored planning
data using a modular framework.

Scope

This study did not attempt 1o consider changes in
current planning methods or impact quantification nor-
mally addressed by EAs and ElSs. EEWS addresses
planning considerations st a much earlier stage. Since
the user inputs are miimal at this stage, the oupurs
must be generalized. Therefore this system s not in.
tended o replace the work done by the mstullation
Facllity Englneer, particolarly detailed site studies,
Rather, EEWS will pive higher level decision-mukers
miore and better data to evaluate alternatives much ear-
lier in the planning process.

Mode of Technology Transfer

The results of this study will be transferred in accor-
dance with AR |51, Army Awromation Management
i Department of the Army, 15 August 1950).

2 SYSTEM OVERVIEW

General
Almost any new action uiken by the Army at an in-
stallation will affect, or impact. the environment. For

SMACOMs fior which the syvtem will be developrd are the
US Trainomg and Doctnine Command (TRADOK), the U5
Armvy Forces Command (FORSOOME, the Materiel Ieweiop
ment and Hesdiness Command (DARCOM ), and the Nanonal
Couzrd Hureaw (SGHY



example, o new type of tralning may require an artil-
lery range be Built in an area populated by an endan-
pered species or an increase in troop strength may
mean both new constroction and a change in the nature
af the housing and econmmy in the communities near
the installation. Sometimes these activities will change
the quality of an environment in a positive way; for
instance, when new jobs and commerce are brought 1o
the civilian community. Sometimes they may aflect
the environment in a less welcome way, oz when the
habitat of a rare or endangered plant or animal species
is disturhed,

With careful planning, environmental quality consid-
eralions can be ancorporated alongside Army mission
goals without sacrificing either Army readiness stan-
dards or environmental guality, It has been the Army’s
experience that only occasionally do Army activities
and envirommental considerations conlliet seriously
enough 1o jeopardize o proposed action or the mili
tary's ability 1o fulllll its readiness mission, Most of
these serious conflicls are encountered when a change
moan mstallution’s activities distupts traditional land-
Use patierns,

EEWS Rationale

The EEWS iz designed for wse during the earliest
stages of Army planning, even before actions are can-
sidered for the first phases of site anolysis or project
implementulion,

At this stage, Army planners (often at the MACOM
level) say, in effect. “What if tlus unit - or schoal, func-
lon, activity—were taken [roim Installation A and
mwoved to Instullation BY" This type of *what if"" plan-
ning 1s vital if the Army is 1o make sure [t s using its
installations” limited resources in the hest way, It is a
dynamic, ongoing process because Army training needs
(hoth in tacties and weapons systems) ore continually
in Mux, responding to new situations in the “threat™
environment, advances in military technology, changes
in troop strength, ete.

The Army’s planning situation is not anigque, Such
“whiat 1P scenuros are common to all planning in large
organizations, The difference is the size and scope of
the Army’s planning Lask and of the speclal responsibll-
ity it hos in the area of environmental quality.

EEWS Concerns

The EEWS restricls its concerns 1o Faetors which
have, in the past, actually caused a deluy or jeconfigura.
tion af an Army sction, Thus, the EEWS does nat ine
troduce o new information element 1o current “what

if" planning, but sutomates the process of sorting,
comparing, and projecting “what if" scenurios, with
resulls equal In quality or better thun those now avail-
able at this stage of the planning process, The EEWS
consolidates the Army's current data on environmental
impact and eliminates the need fo hand-tubulate these
data, The result is that more “what i’ alternatives can
be comsidered by Army planners, improving the speed.
efficiency, and quality of the entire planning process,

The BEWS concerns were asseinbled from a list of
important  environment-relaced ssues  compiled  and
ranked by TRADOC and FORSCOM personnel and
from other data collected Trom HODA and MACOM
Files, The system was designed o handle these concerns
under the following assumptions:

I, All Army units contain personngl in the numbers
associnted with the current Tables of Organization and
Equipment (TOL), strength level |

2. Units are acrually equipped with the weapons
and suppart Hems associated with that wnlt and will
use those weapons, vehicles, and other support items
on the installation i question o complete the Army
Training and  Evaluation Program (ARTEP) tasks
appropriate to that unit.

A Students will follow the appropriste Proggam of
Lnstruetion (PO leading o the Military: Ocenpational
Specinlly (MOS) sought by the training progimn,

4. Persomnel transferred 1o an inscallation will cause
demands within several categories of on- and oft-instal-
lation resourees (eg., BEQ. OMcer's Family Housing,
civilinn aparcment rental) oo pattern similar ta those
persannel now stationed ot that installation who are
comparable i rank, marital status, and generad lirestyle.

DARCOM considerations will also he developed.
The concept s similar, thoogh the manipulations
would have to be DARCOM-unigue, For example, de-
mand would be generated by moving projectile manu-
Facture production lines umong DARCOM installations.
Demuand might be for increased labor foree, raw miale-
riaks, v impacts caused by changes in wastewater or ol
ol

The EEWS Data Base

The EEWS uses two kinds of data global aud Tocal
Global data are independent ol a particabor jonstallation.
Loscal duty pertain to g speeific installation,



Because of the large amount of data needed by the
FEWS and because these data must be conslstent to in-
sire the system's equations will deliver uselul results,
any dato source used for the EEWS must allow data to
be collected From it efficiently and, wherever possible,
in computer-reddable form. This requirement means i
is best to take most EEWS data lrom HODA sources
(Table 1h Although installutions have the most detaled
diaty aboul themselves, these dalo are nel consistent
among  nstallations,  And  although MACOM: have
many wiys of collecting amd stamdardizing installation
duta, there may not bhe any among
MACOMs in the way these data are recorded. The
FEWS uses MACOM-level data sources if possihle, be-
cattse ol the better detadl available. When MACOM-level
ity are not available inoan acceplable form, the EEWS
pses HODA-level data, The advantages of using HOA-
level duta sources include:

CONSIELENCY

. Data reporting forms and delinitions are standard.

2. Data reports are more likely to be in computer-
readable form.

3. Data for input to the EEWS database are availahle
from a single source.

Disadvantages include:

. Dara are often summarized, losing important de-
tails that could he gotten from MACOM- o installa-
tion-level datn, Condensed datia also are less likely 1o he
useful as row data,

I Dt tend o lose securacy as they are aggregaled
up the cham of command.

3. Armyewide data are more likely 1o be classified.

Table 1
Typical Sources of the EEWS Data

1S 0y Indeeraned Voctlity System
2 Fmergeney s pansion Copahiliny Master Plans
oo Anmalysis of Fxisting Factlities Envemnmental Assessment
Ruport,
4. Military Murke ts Focts Book,
G, Domestic Base | actocs Beporl,
i, Housing Operi Hons Mienagemen! Sy stem (HOMES)
1. Tabulation of Existing and Requited Pacilities (TAR).
R, Seited Installation/Divisien Personnel System (SIDPERS).
1. DD Form 1377-78, Family Housing Reparts
10, B0 Form 1657, Bachelor Housing Requirements,
11, TRADOC ¢ FORSCOM Form 244K, Installation Range
Requiremenis
12, Buellity Enpineers Yeprbook

Q

EEWS Applications

The “what if " scenarios modeled on the EEWS usu-
ally fall into twa mission realignment groups: Trial Fil
or Musical Chairs.

In Trial Fit planning, seversl installations are consid-
ered as sites for o new voit or function. For example, o
planner may ask “Where can Unit A be placed after il
returns to CONUS from an overseas location?™

I Musical Chairs planning (probably the more com-
mon type of “what (87 planning). several installations
are considered as sites for balancing the demands of
units or functions (o allow more efficient operations,
Musical Chairs planning usually has two resolis:

I. Surpheses. The space vacated by units or func-
ions at the “losing™ installation is available Tor other
funetions, or far surplusing.

2. Deficiey. Units or Tunctions moved o a “receiy-
ing" imstallation demand space or special facilities.
These transferred units or functions may displace other
units, which are then sent to another location,

Thus, a single Musical Chairs question muay lead Lo
interlocking questions invalving three or mare |oos
tHons or “what il scenarios with complicated distribu-
tions of surpluses and deficits, The best situation usually
balances surpluses and deficits,

Using the EEWS, planners can construct and evalu-
ate Trial Fit and Muosical Chairs seenarios and identify,
within minutes, possible serous environmental con-
flicts any individual {or combined} scenario will canse,

The FEWS can be used 1o do carly-stage planning
for relocating any FORSCOM unit in the current TOF
and any TRADOC ¢lass or POl The EEWS also can
evaluate nonstandard  inputs for nonorganizaltional
units, unigue units, tenants, and individuals or groups
not covered by standard personnel numbers or grades,

THE EEWS FROM THE USER’S POINT
OF VIEW

The EEWS i interactive, versatile, and eagy Lo use,
The user does nod have o learn any special computer
lanpuage, since all the svatem’s communds are in
English.



The EEWS will lnerally teach the user how it works
by coaching him® through 3 series of questions about
whal he needs to know. Thus, the EEWS user needs no
special troming; the firn tume he sceesses the EEWS, he
will be ahle to input data and receive resulls.

Different self-reaching options are available from
the LEWS, depending on the response the EEWS ex-
pects und whether the user is o beginner, advanced, u
technictan, or & researcher. The syslem will tailor the
length and technical mature of its questions (o the
user”s sl level.

Accewing EEWS

The EEWS operates on a portable terminal (Texas
Instruments Silent 700 or equivalent) tied to the EEWS
central compuier via a telephone acoustic coupler.

To uccess EEWS, the user must logon with his user
Identification and password, These will identify the
user's skill level, ullowing the EEWS to switch 1o the
upproprnate seli-teaching mode. The EFWS then will
ask the user what types of environmentally related
questions hie wanits (o nvestigale.

The EEWS Capabilitias

The EEWS user may select from twa FEWS capabili-
ties, depending on the type of scenario he wants Lo
model and the kind of output he needa

The Fabedar Envirommtal Early Warning Svstem

The Tabular EEWS output reports are tables, or
lists, of information which show how current strengths,
Trmining, kond wses, ete. at the user’y seledted Army in-
stallations would change if the users “what if” sce-
tario was implemented.

The Tabular EEWS has two parts

I.  Files containing data which characterize the
current status of Army installation strengths, mis
stong, trammg, feilities, naturasl resources, ete. The
Assigned  Respansible Agency (ARA) will carry oul
the updates. Updates can oceur os often as new daty
become availahle,

2. Equations which break down the user’s “what
il scenario into a series of algebraic steps. Equations
are associated with topic areas {Table 2),

*The mabe proooun B used hroughoot his report 1o reler
o bkl penders,

Table 2
A List of Possible EEWS Topic Areas

Rare and Endangered Species
Enviroamentally Sensitive Lamds
Houxing

Commumty Sernces- Dependent Schools
Energy Pemand Chunges
Culturally Sensitive Lunds
Ringey

Aimmunition Storage Changes
Trunsporation

Maintenance Aseas

Fuely, Vehicles, and Aurcrail
Litiity Concoms

Nowe Connderanomn

C1-Poat Impacts

Retail Services

Medical and Hospital Facilitkes
Uniquely Dedicated Ancus
Recreational Facilities

Fowd Supply Facilithes

Storipe

Transportution Mocily
Administravive Facilities
Cummunily Services
Ohperatinnil Areas (eacluding ranpes)
Air Convderations

Water Considerations

Training Faclites

To use the Tabular EEWS, the user gives the system
the details of his “what if " scenario. (For example, the
user may want o move a tank battalion from Installa:
ton A 1o Installation B.) Next, the user selects those
topic areas in which he is interested; ie., to see if his
“what if"" scenario may cuuse environmental problems:
(for example, the topic areas Housing or Rare and En.
dangered Species.) The Tabular EEWS then takes the
scenario information, implements the modeling equa-
tions appropriaie to the user’s topic areas, runs a mod-
eling session, and outputs the results.

The way in which the Tabular EEWS’ computer
program crosi-réferences and catalogues lopic data 15
complex; the program's actions in calling and imple-
menting equations within a modeling session are ulsa
very complicated. But the Tabulur EEWS user does not
have to worry aboul the computer program's struciure,
to get accurnte results, he only has o give the Tabular
FEWS his “what if" scenario information and then
select his topic areas,

Figure 1 shows a typical scenario input session of
Tabular EEWS. Figure 2 shows a topic-selection
session. Figure 3 is an example of one of the Tabular
EEWS autput reports.
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Figure 1. A Tabulur Environmental Early Warning System scenario input example.
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Figure 2. A Tabular  Eovivonmental  Early Warning

System topie selection example.
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# (Explanacion of abbreviations)

I environmental planning, many questions can only
be gtudied if o concern’s location, or “neamess.” 1o
critical considerations is known, The Location EEWS
concept is similar to the Tabular FEWS, but its output
ls presented as maps (with supporting information in
tahles), The Location EEWS allows a user two broad
capahilitics:

. The user can quickly display maps [or selected
categories of data tor many installations,

AGHFEGATIONT
I'rarede sp

TOPICAL NEW SURFLUS

RARE, ENDANGERED AND THREATENED SPECIES

DEECEIFTOR  ORD Woan

RAE CONF P PRESENT 0.00
RAE LIK P PRESENT FRESENT
RiE POS P FRESENT PRESENT
RYIE MC P .00 0.00
RYE CONF 5  PRESENT 0.00
RLE LIK & FPRESENT 9.00
RLE FPOS & FRESENT 0.00
RYE MC 5 PRESENT 0.00

Figure 3. Example of a Tabular Environmental Early
Warning System outpul report,

b

2. The user can manipulate and combine maps 10
analyze complicated natural resource or land use ques-
tions. Mapped data can be combined to determine criti-
cal distances among complex groupmgs of items, to
find desirable areas [or o new land use, to determine
the degree of impact resulting from various altermative
land vse relations, and 1o present simple statistical in-
formation about locational relationships.

Modeling Options

In both the Tabular EEWS and Location EEWS, the
user has two modeling options, The easiest, and most
common, 15 1o let the svstems’ predelined equations
madel “what it seenarios based solely on simple user
input; e, the user does not change any standard
Tabular EEWS or Location EEWS modeling equation,

The other option is moatly reserved for esearchers.
This vption lets the advanced user who has extensive
system knowledge change modeling equations o create
new ones.

The Tabular Environmental Early Warning System/
Location Enviranmental Early Warning System
Cannection

The EEWS is unique because its tabular and loca-
tional capahilities will be linked (o give the entine sys
Lem far more power than the sections would have i1
they stood alone. The large amount of stored data
peeded to run the Tabular EEWS 15 0o more than a



sthmmation of the Locutwon EFWS' spatial data
analyses, 1o wser finds romn the Tabular EEWS the
aiiotent ul g problem, he can immedintely use this
quanitfied kpowledge oo Locution EEWS analysis (o
find the extent or feearion at which it will occur. The
hybrid EEWS available by inregration will allow envi-
ronmental questions to be investipated in greater detail
anil much earlier In the planning process than was ever
belore possible

THE TABULAR ENVIRONMENTAL
EARLY WARNING SYSTEM:
AN OVERVIEW

User Input

The Tabular FEWS is designed to give the user (he
hest information about the effects of his “what if"
scenario with the simplest input possible, When a user
considers o realignment
change. the least common denominators Tor lis inpuls
fall into two groups:

or investigates g mission

I Different grades and classifications of individuals,

2. Grovps of imdividuals and their associated equips
ment { Army unitsh as in Fieore |

Individuals can be moved by giving the computer 4
code number which references the grade level the vser
wishes o move and the mumber of individuals of that
grade to be moved,

Individuals can be assumed to demand characteristic
quantities of material and carry on the lifestyles char-
acteristic of their grade. Forexample, 35 percent of all
enlisted persons of Grade 4 will be murried, their
households will consist ol one or more adults and |2
children, and each married enlisted person’s househaold
will demand 175 gal of residential potuble water per
duy. When o user asks that 100 enlisted people of
Grade 4 be moved into an installalion, he may reason-
ably expect that 35 of the 100 will be married (2
adults per household), that 42 children will soon be
making  demands on local selool systems, and  than
6,125 pul mone water pes duy will be needed Tor these
Famnilies (plus that water demanded by e 65 remain-
ing buchelars).

This example is very stmple—a user can ligure the
answer in his head, But most moves are much maore
complicated. For example, assume different numbers

of enlisted people of Grade 4 are moved, compared 1o
those who dre (o be moved at enlisted Grade 5. OFf-
cers of Grade 2 may also be removed from the installa-
tion, [t would be difficult for a user to collect current
data on the percent marred, number of children per
household, number of gallans per day per household ar
per bachelor for all grades of enlisted people gnd offi-
cers. And even if the vser had these data, calculating un
answer would be complex and tedious, even using a cal-
eulator. Congider that each lopic aren i the Tabula
EEWS often has tens of descriptors, each needing is
own, often lengthy, equation, Immediately, one recog-
mizes that the task of collecting and munipulating the
quality and quantity of data required for the Tabular
EEWS s overpowering, Furihier, troop reallocations o
mission changes are not considered in terms of moving
fclividuats. Rather, changes are complicated conglom-
erations of people, equipment, and other supporting
characteristice—Army wnits,

Conceptually, moving Army units is no more diffi-
cult than moving individuals—it takes only one more
step within the computer, To move units, the user
picks oul a code number {as he does to move individ-
walgh, That number refers o the THe within the com-
puter database which stores the number of enlisted
persons and officers of different grades associated with
the identilied units (see the bottom hall of Step 1, Fig-
ure 4y These then become the equalion mnpuls in
exactly the same manner as e inputs required Tor
maving numbers of individuals. Other charscteristics
wlso are asssocialed with units. An Attack Helicopte
Company has 21 aerial guns associated with it, while
o recognized infantry battalion will have 13 maortars
and |8 TOWs, Each of the mortars does not demand o
range; mayhe one range can serve three mortars, This is
gonceptually the same type of demand as one Tamily
demanding 175 gal of water per day. The following
equalion could be used to caleulate the toral Tamily
demand for the water (see Step 2, Figure 4}

(number of families moved) % (175 pal/day /family)
[Eq 1]

The demand for mortar Dring points can be calculated
sirmilarly

(rmmber of maortars associated with the unit moved)
x A I|. neW range per mortar)
[Eq 2]

The file which contains information aboul units
{whether they are Army units or individuals) can be ex-
panded to include whatever inpui categories are



For Each Installatlon, For Esch Descriptor:

Blop L
(Individuals)
liner - andfar Compuier accesses @tored HOYE
inputel . (Army Daits) wnit characteristics report

= individuals of different grades
— sesiclated equlpment

= other supporting dats

lvom stored data or
derived by the equation
ltnelf

expecied at Lhe
gverage imstallation

Step &:

bemsnd (person orfequi parnt

Bow different Lhat
isstallation s from -
the average installacion

Demand to be
- expected at
che average lnatallacion

Nev denand expected
to ba generated at
that installacion

Surplum wt
the installetion -

New demand expected
to be generated at -
hat Ionstellation

ancitative surplus or
deficic to ba expected ai
that dnstallation based on
the moves made

Btep 3:

Guantitative surplus or

Allowable tolerance

A Likely Problem

deflicit to be expectad st compared [ level//threshbold: the
that Installatios based on to the level at which & -
the moves made. deflcic is likaly to
become & real
problem
Ok SIMPLY:

{surplus) - (moves = demand/unit){change from average) > threshold = yes

Figure 4. Concept diagram of the Tabular Environmental Eady Waming System equation approach

necessary Lo support an equation. For example, gas
miasks, mess kits, washwater (rather than potable water)
may need 1o be considered when moving an Army unit

In the Tabular EEWS, the starling poind Tor @ unit's
characterization is its TOR TOEs are independent of
installations and contain detailed, theoretical strengths
of personnel and equipmeni which are not dassified

If the user wanis to model the effects of moving
particular, classified onit from one nstallation to an-
other, this “what if?” scenano could be considered by

associating thul classified unit with its corresponding
TOE description. The desired move then could be mod-
eled and the unclassified result reported w the user,
Nonstandurd units can be formed by modifying exist-
ing units or by bullding them from the desired amounty
ol people and equipment

Development, Maintenance, and Use of the Tabular
Environmeantal Early Wamning Systam

The Tabular EEWS data and equations are stored
and manipulated within a hierarchy of specificity. But
the most detailed level a user would ever encounter is



the result of an equation, called a “descriptor.” A
group of descriptors relating 1o one arez of concem
(eg., rare and endangered species) is called a “topic
area.” Most users will want 1o ask for Tabular FEWS
outpul by lopic area.

The Tabular EEWS is designed 1o interface with
three types of users: resenrchers, lechnicians, and the
field users, The researcher's job s 1o develop and wrile
the Tubular EEWS equations. Technicians load (hese
equationy and supporting data into the system, The
field user will see only the outpot resuliing from (he
manipulations done by researchers and lechnicians.

The description below oullines how researchers and
techoicians interface with the Tabular EEWS. This
description is given anly to fill out the concept descrip-
tion of the system. The field user does not need this
information 10 model a “what i scenario on the
System.

Equation Formal

The Tabular EEWS' equations are composed of
operatars and terms. In o single equation, there can
be hundreds of terms and an unlimited number of
operations,

Operators can include any hasic algebraic manipula-
tors:  addition, subtraction, multiplication, division,

I of Ranks In
Ceneral | Family Houning at Iastallation A | =

Froposed
Change

and exponentiation, plus logical tesix. The priority in
which operations are carried out follows standard alge-
braic rules: first exponentiation, then division and mul-
tiplication, followed by subtraction and addition.

Terms are simply pieces of dats stored in large com-
puter tables (data files).

Developing the Tabwlar Envirommental Early
Warning System's Equations

When develaping an equation for the Tabular EEWS,
a researcher studying a fopic area is responsible {or for-
mating his investigation results into o Tabular EEWS
equation and Jor identifving a source for the equation’s
supporting information. Since equations and support
ing data ave so intertwined, they are investigated 1o
gether and developed based on what is known about
each,

The researcher inttially is faced with a word de-
scription of the problem. Fust, the word descniption
is divided into parenthetical phrases (Figuee 5). In a
series of ever-more detailed equations, this word de-
seription is transtated into anoncreasingly pure slge-
braic equation.

During equation development, o researcher gathery
much subsidiary Information which cannot be used
directly in the equation, but which is valuahle. Such

I of all Familles

x of That Rank

¢ )

Proportion of Ranks EA-E6 Prapoction of EA-ER Hous Ing
Specific Fomilies in L-? Bedroom Bomes n| Change in Humber x Famllies In 1-2 + Category
at Inmtallstlon A of Kh-Ef Famillea Bed room Homen Surpluns
Sample = Change in Homber of
Subgroup Proportions of all F4-E6 Families x E4-E6 Famillen ar oo wlE.
A {n 1-2 Medrocm Homes at Inetallation A Installation A
‘Jh’ Change in Mumber of EA-ES
Subgroup Proportiom of all E&-E6 Families % | Families in 1-1 Bedroom Homes ses BEC
] ( in 1-2 Bedroom Homes at Installstion A on aod of{ Inetaliation &
Sample
Subgroup usber of Ei-E6 Family Homes With |-7 Bedrooms sans BUE.
c Needed on Instmllation A

Figure 5. Example of first steps in developing Tubular Environmental Barly Warning System equations.
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information is documerited in the researcher's notes,
For example, a4 researcher may find criteria or daa
sources which are not useful to his problem, but which
muy help in some research on a related 1opie area. Or
sometimes the researcher finds two sels of eriteria. In
this case, he documents the reasons why one set was
chasen over another. Research which resulted in dead-
ends is alwo documentzd, so other researchers do nat

felrace those steps Finally, equation sstumplions are
explicitly stated ond stored.

After the equation is developed on paper, it is ready
to be input 1o the computer along with a large volume
of supporting Jocumentation.

Data Files
There are four types of data files in the Tabular
EEWS:

I The file called UNTTYP lists characterisucs of
each type of standard Army unit fe.g., an Attack Heli-
vapter Company ).

2. Each insllation has an INSTL file. This file
gtores data associnted with and specific (o an installa-
Hon (e, Ford Ord's nformation s stored in the
INSTL file called ORD).

Ao Bometimes no installation-specific data e avail-
ahle ar the darg are classified. In this cuse, the Tubular
EEWS uses an Army-wide average from o file called
TYPICAL

4. Ocvasionally, no mstallation-specific data are in
an installstion’s INSTL fide, nor is an Army-wide typi-
cal amount stored in the TYPICAL file. The svstem
then uses the AVE file. which conluins a number which
is the average of all the other installations currently in
the Tabulss EFWS for that entry,

Equation Example

An equation can take any fonh necesary (o suit-
ably detail the descriptor being investigated. To discuss
how the Tabulm EEWS gemerates results and 1o see
how each part fils into ihe method, the conceptual
steps of an example equation have been diagrammed in
Figure 4. Remember that Figure 4 and the following
dizcussion demonstrate only one possible equation
among an unlimited population,

How are envirommiental elfects culled from the ex-
tremely simple user anpuls? As stated, the user gives
the Tabulur LEWS a series of numbers which represent
changes i either mdviduols ur equipment or hoth.

It

This can be done for as many moves as are pecessary
for his “what il " scenario. The inputs are nsed in an
equation to generate the projecied nstallation de-
mands using (conceptually) a series of steps {ie. Jdir
ferent sections aof the equation). One section takes the
characteristics of the unit and multiplies this by the
amount of demand each characteristic can cause.
Another section modifies the demand based on the
characteristics of the specific installation being con-
sidered. This 13 the mme as figuring 175 gal of waier
per family per day, bul also considers how this installa.
tion is different from others Because the Tabular
EEWS has stored, for each installation, an INSTL file
which contains data specific to that installation, the
output which results from a Tabular EEWS equation is
truly specific to the installstions being investigated by
the user.

This procedure makes an imporant assumption:
characteristic current installation distributions of per-
sonnel and materials are likely to continue after the
user’s “what if?" sgenario chanpes are made, For
example:

1. Installations in arid regions are likely 1o ose bess
water per person due to waker conservation emphasis,

2. Installations with no existing family housing are
less likely to build new units than installotions with an
area already devoted to fumily housing.

3. probably would be more difficult for an instal-
lation with no Vulean fring ranges (0 accept them than
it would be for another installation with existing ranges
1o expand their current usage.

These examples are straighiforward but, in fact, real
distributions can be complicated and subtle. When data
for a particular installation are not available or have
not been entered vel, the system will default o an
Army-wide average value. This may not always be the
case, but the approach was adopied for several reasons.
It is likely to be a reasonable assumption for most
cases. At least i is a betier predictive 1ool than assim-
ing that the simple Army average is appropnate. Fur-
ther, since the data to support the technigue are often
available, it lets the user investigaie the relative ad.
vantages of various alignment changes at different
installations.

The next step in the process (or section of the
equation} may consider the current surplus of the
amount of the descriptor af the installation. In many
cases, the (nstallaton is setoally experiencing a deficit,



In the Tabular EEWS, this is defined simply as a nega-
tive surplus. In either case, the installation’s expecied
positive or negative demand iy sublracted from the
surplus {se¢ the result of Step 3, Figure 4). The result is
the new surplus the wser can expect based on the
moves he has input. These results are available in the
Tabular EEWS NEW Surplus or NEWS report (see Siep
4, Figure 4 and Figwe 6). Also, if the user simply
wanis (o see what the current surplus at an installation
15, be can mk for the CURrent Surplus or CURS report
{Figure T)

Step 5 in Figure 4 shows that nit all deficits are
problems. A critical limit needs to be passed before a
deficit becomes large enough to be a problem. For ex.
ample, at an installation with 30,000 units of bachelor
housing suitable for enlisted people. o deficit of 300
housing units projected by an equation s of very litile
consequence. On the other hand. ot a smaller installa-
tion with 1000 rather than 30,000 units, a deficit of
300 units is & major problem. To insure the user is
alerted to o problem aren (called 3 “red flag”™) in the
second installation but not in the first, the concept of
i “threshold™ has heen incorporsted into Tabular
EEWS, A threshold is the percentage of the current
existing value for a deseriptor above which it is un
likely & real problem (ie., ane worth worrying about )

REPORT NAME?

I2topic

AGGREGATTON?

I>housing

TOPICAL NEW SURPLUS

PERSONNEL AND DEPENDANT HOUSING REOUIREMENTS

DESCRIPTOR  ORD uooD

PFH/E2-3 g.00 0.00
PFH/EA-4 -390.32 -530.84
PEH/ET-¥ -241.62 -117.00
PFH/DF1-3 -87.44 100.63
PFH/DOF4-10 -8.5% -4.02
BTH/E! -5500.00 2253.00
BTH/E2-4 1413.460 -445.22
BTH/ES-6 215.40 27.97
RTH/E7-9 149.97 11.50
BOQ/OFY-2 152.32 103,59
poa/oF3I-19 -285.18 52.68
FHOFF -2190.%0 97,19
BRUOFF 0.00 22.58

Figure 6. NEWS reporf example,

CURRENT SURFLUS

DESCRIPTOR  ORD won

PFHSEZ-] .00 4.00
PFH/EA-4 -1013.00 BEY. 00
PEHIET -9 -141.00 -98.00
PFH/DF1-] -119.08 712.00
PRH/DFA-18 .00 0.00
BUH/ED 0.00 7753.00
BTHIT2-4 482,00 817,00
PIHIES- 4 142.00 215.00
FIN/ET-T 199.00 14.00
SOG/0F1-2 138,00 145,04
10R/0F3-10 -241.00 .00
FHOFF -1995.00 418,00
BRDOFF 6.00 6.0

Figure 7. CURS report example.

will occur, This percentage s independent of installa-
tioas and each dewriptor could have a unigue threshold
value. In the calculation provedure, once the descriptor
value for the new surplus (NEWS) has been calculated,
the corresponding values of current existing from that
installation’s data file is multiplied by the threshold
value:

installation, limit, =
(the current existng amaunt
of Descriptor, at installation, )
# (the threshold value, for descriptor,,)
(g 3}

Then a test is run to see if the new surplus is greater
than that installation’s limit. If the NEWS report value
(the result of Step 4, Figure 4) is the larger, a problem
is likely 10 have been identified (see Step 5. Figure 4)
The result of this last step is presented in the SUMmary
or SUM report for a topic arca. SUM shows an X {ora
“red flag”) next 1o the descriptons where the installs-
tion's limit is exceeded. Note that the NFWS repont
may well show deficiis (negative surplises) which arc
not reflected by an “X7 in the SUM repis) (Figure 8]

Because individuals at various levels of management
nead different amounts of detall, an AGGregation of
the results or the AGG report is available. The AGG re-
port lists all topic area names, without any descriptors
{Figare 9). If the SUM report for a specific topic area
has any red flag “X's” for any descniptor, then the line
in the AGG report from that topic area will show a
“higher order red flag X.” It is possible, but not likely,
that many or all of the descriptors may show deficits in
the NEWS report, but no red flag will result in the
AGG report because no defleits exceeded the thresh-
olds and so were not [lagged in the SUM report.
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PESCRIFTOR

PFH/ED=1
PFH/E4-4
PFHAE?-¥
FFHFOF1-3
FFH/OF4-10
BTH/EN
BTH/E2-4
BTH/ES-S
BTH/E?-9
BOG/OF1-2
BOO/OF3-10
FHOFF
BRUDFF
ELEW/OM
ELEW/OFF
HIGHSCHL
HOSP BED
SEUAGE/ON
SEWAGE/OFF
[G5HM HOW
155MK HOW
175108 HOUW
VULCAN
AORTAR

Tou
TANKESUBCDA
TARKNAIN
AERTALGUN
R1E CONF F
R3E LIK P
RAE ¥OS P
RAE HC P
RAE CONF 5
R4E LIK S
RiE PDS 5
REE HC §

E A T R

L S S E L

NONE

PRESENT
PRESENT
FRESENT

PRESENT
PRESENT
PRESENT
PRESENT

SUNHARY

o

X

NONE
¥
NONE
NONE
NONE
A

PRESENT
PRESENT

Figure 8. SUM report example.

REPORT NARE?

I>agy
AGGREGATED SURMARY

DESCRIFTOR ORD uoan

HOUSTNG X X

DEP SCHOOL X

MEDICAL X

UTILITIES A

RANGES X X

RAREEE SF X X

HISTORICAL X X

ARCHEDLDG X i

WATER BOD A

Figure 9. AGG report example,

THE LOCATION ENVIRONMENTAL
5 EARLY WARNING SYSTEM:
AN OVERVIEW

Locational Information in the Planning Process

Although the Tabular EEWS is very flexible in the
way it manipulates certain types of information and
autputs tables, many questions in environmental plan-
ning can only be answered by studying a concern’s
logation, or “nearness,” to eritical concerns.

For example, an installation may be home to an en-
dangered animal species that is extremely sensitive 1o
human encroachment. Although the animal may be
living in a pant of the installation that will not be used
in a proposed realignment scenario, the Tabular EEWS
still may indicate s conflict. But by simply looking at
a map, a wellinformed Army user would quickly see
no problem will occur,

Collecting the maps needed to make this kind of in-
spection for several installations takes time. It is often

left to later in the planning process. perhaps not belore
an EA or EIS is being written. The Location EEWS lets

the user overcome problems of this sort by:

1. Quickly displaying maps for selected categories
of data for many installations,



2. Lasily manipulating and combining these maps
s0 mote sophisticated questions can be analyzed,

There are two important questions which can only
be addressed using locational display or information
derived from locationally stored data:

1. What considerations occur at the same location
(.., soils and vegetation)?

2 Whar considerations have a critical distance from
athers (e.g., how faris the hospital from g controlled
access highway )?

Several answers, ar several levels ol detall, are
possible. AL the simplest level, o Locaton EEWS user
can:

Lo Ask tora map showing where o coneern is found
anywhere on an installation, eg, (o the vegetation
type. The user also cun ask for the map to be presented
gt one ol several scales. These maps include tables
which list the guantity of each concemn calggory
cells, peres, or hectares, and the percentage of the total
ared covered by the ileims,

20 Ask for w map of a particolor portion ol the
installation.

3 Ask for an Englisheword gutput of everything
found at o single location (or within any user-defined
areq)

Problems of adjacency and critical distance are more
difficult for wsers to deteroape by hand, Thus, the
Location EEWS s designed 1o do distance searches
thit b5, generate copal-distance contours—lrom o single
tHem o any requested comhination ol ilems A mup
showing distance relavomships can he wreated and/or
the penerted data can be stored Tor use as input for
further mapped anuly sis.

Tur loak into mare involved gquestions, the Lacation
EEWS can take maps and combine them for user-specl-
fied factors in each, This is much like a planner taking
a current map of the dens ol un endanpered species,
combining this with a map of the animal's distance of
travel, and overlaying unother map of its preferred
food sources in order to show likely areas of critical
hahitat. The computer can do this easily lor any num-
ber of maps. I also will pul varving importance
“weights” on the different items that make up the
maps in any way chosen by the users, For example, for
o ovepetation map, conilerous rees can be 25 dmes

I

mare important (more “weight™) than deciduous trees
when a user is tryving 1o determine critical habitar. The
mapped result of an invalved question can be stored
and used as inpul to another Involved question, as it i
were just another data map.

Like the Tabular EEWS, the Location EEWS has
predelined investipations which can be run on difterent
installations to compare the reallocation effects, To use
o predefined model, the user anly has 1o ask for it and
nine the (nstallations in which he s interested. To
place & new land use, part of the Location EEWS stores
standard mapped figures (like range sulety Gns, noise
patierns, and foraging tanges), The user can place one
of these standard lond use patterns st an installation
(by computery and then run the standacd sutubility or
impact analyses against (s proposed Tocation,

Original storage of the mups is done by digitizing
them; be,, putting them [nio compute-readable form
Digitizing may take from o hall day of an uperstor’s
time for simple considerations {locations of traning
ranges) to several days' efforr (a detailed installation
goils map). Each installation may have up to 50 maps
stored and available for use. Like tabular data, they are
updated as new information becaomes availahle,

Examples

The Location EEWS does {ts locational analysis by
manipulating many small, similarly sized and shaped
rectangular areas (“grid cells”) overlayed on an -
stallation map. The smallest cell indicates the precision
of the data. Cells can be any size the user desires. Cells
of 100 or 200 m on an edge ore commonly wsed, The
manner in which grid cells are manipulated depends on
the instructions the user enters,

The simplest question o user can ask the Location
EEWS is “What is here?” The system can give several
types of answers to this question.

1. If the user needs 1o know what data types are
avallable for the installation he has chosen, he asks {in
the LIST option. LIST will name the kinds of maps
available and their associated categories (Figure 10)

2, I the user wants to know more ahoul o category
like suil types, a soils map (or the whole installation
car be printed using the MAP option (Figure 11)

3. 10 the user is interested in only a particular loca-
Hon or a limited area, the WHAT option will let him
investigate this guestion in several ways. A portion of
WHAT, called VARIABLE, lets the user sk for u small
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Figure 10. LIST option example.
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area ol e complete pap by speciiying (he aren's
northwest and southeast cormer coordinates (Flgune

2y,

4, I the vser needs to know whal exists in a speci-
fie location, he can use another section of WHAT,
called CATEGORY, CATEGORY asks the user 1o
eriter the coordingte of o particolian location and then
gives him an boglish-word primfoul ahoal whal oceirs
it that location for
installation (Figure 13}

chool the mups stored Tor the

ol the WHAT oplion and enfers the northwest and
southeast comers of his area ol dnterest (Flgune 14,

Many users need to continuously update {her
stored data, The Location FEWS offers two storage up-
dale oplions.

I MODIFY lets the user chunge data stored moa
particular locuiban oranes by eotering e edges ol e
arcdy the wser then e enter g e duta (F g 15)
MODIEY s particularly valuable becanse 11 s 5o easy

to Lse
S, I the user wants an English-word list of every
category for eyery map which containg infarmation on 2. ALTER lets the uger change the parameters {in.
the requested rectangle, he asks for the AREA portion cluding the legend) which define a map. Thus, the
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Figure 11, MAP option example.
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Figure 11. {Cont'd}.
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VARIABLE,CATEGORY OR AREAS ?
'wariable

LAYER NUMBER 7

2 (Soils Types)
i CORMER COORDIMATES?
1,95

SE CORNER CDORDINATES?

17,125

THE AREA BOUNDED BY 7, 95 EAST 10 7,125 AND 1, 95 SOUTH T0 7e 75 CONTAINS:
Go0000Q0QCO0CO0O0O0C0CQCQO0C0DDDTTIIITITIIIZIIAGS
0000000000000000333333333333333
0000000000 0000033333333333333313
030900000000000333333333333333313
0000000000 D0ODD333333333333333333
000000CO0CO0CCQO0OO0D3I333333333333333333
0000000000333 333333333333333333

NU CORNER COORDINATES?
exit

Figure 12. WHAT/VARIABLE option example

legend can be wiered to reflect new needs or the sym-
bals ¢an be changed to emphasize speeific calegories
af interest (Flgure 16),

The Lascation EEWS olfers several modeling choiees
through s DEVINE option. DEFINE has several pars:
LIST.IMST, ATT, IMP and COIN,

LIST 15 the sume as the LIST option described
above, It is provided in both places because users often
begin work on DEFINE before they realize they need a
list of catepories with which Lo work.

DIST lets the user generate equal-distance contours.
Distance contodrs can be drawn from one OF more
items within a particular map, or the jilems can be
taken from several differen! maps For example,
assume a user asks “Where are the potential archeo-
logical sites at Fort hiwin?"™ Since distance [rom waler
sources i3 a limiting facter, DIST would genseate o map
showing the distance from springs (Figure 17). The
result of such distance analyses can be stoted in the
Location EEWS dutabase for further analyses.

23

ATT is one of the most powerful tools within the
Location EEWS. ATT searches for attractive, suitahle,
or desirable locations for o contemplated use, For
exarnple, the queston “Where are the potential arche-
plogical sites? could be rephiased us “Where are the
most attactive locations Tor prehistone humans 1o
have Tived?™ In this form, 4 user can generate site cri-
tena easily:

1. Close 1o water sources {see Figure 17)

2. Near steep sdopes lor cower (a distance deter-
mination ),
3. On a northerdy facing dope for shade from the

intense deseri sun,

4. In a surficial geologic type which would be pre-
ferred and which woold have preserved the archeo-

logical impiint.

These criteria gre then translated into relative im-
partance numbers (weighting factors) for each category



WPTIOR?
what

VARIABLE ,CATEGORY OR AREAS ?
scategary

WHERE(R/C)?
+3,120

ROM 3, COLUMN 120 CONTAING:

3 3-'53% SLOPE, MOD-WELL DRAIMED TO WELL, GENTLY TN STRONGLY SL
1 CONIFERDUS OPEN TD NEDIUM

4 400-800  METERS

4 85-39% DB

7 FOREST CONIFEROUS, COMBERCIAL/TRAINING

43 -5

3 280 - 300 METERS

1 ENPTY

WHERE(R/C)?
43,135

ROU 3, COLUMN 123 CONTAINS:

3-15% SLOPE, MOD-UELL DRAINED TO WELL, GENTLY TO STRONGLY SL
SECOMD DRDER STREANMS

COMIFEROUS OPEN TO REDIUM

1400-14600 HETERS

105 -109 DB

FOREST CONIFEROUS, CONMERCIAL/TRAINING

1 -3z

240 - 2480 NETERS

ENPTY

= sl Ll 0 D OO = P L

WHERE{(R/C)?
rauit

Figure 13, WHAT/CATEGORY option example,
u



VARIABLE ,CATEGORY OR AREAS 7
Jareas

HU CORNER CONRDINATES?
.95

3£ CORNER COORDINATZS®
37,123

THE AREA BOUMDED BY 7, 95 EAST TO 7,125
AND !, 77 SOUTH TOD 7, 75 CONTAINS:

RED CODKADDED W0OD PECKER NESTING SITES
| MESTING SITE

SDILS

3 3155 SLCPE, A0D-UELL DRAIWED 0 UELL,
SENTLY 7O STROMGL! Si
YATER

INTERNITTENT AND FIRST ORDER STREANS
SECOND ORDER STREAMS
THIRD ORDER STREANS

e

VEGETATION

! CONIFEROUS OPEN TO HEDIUM
2 CONIFEROUS MEDIUN TO DENSE
& MIXED NEDIUM TO DENSE
7 SHORT GRASSES

TRAINING AREA
& BOUNDARY

DISTANCE FROM COCKADDED UODDPECKER MESTING SITES

0 - 200 METERS
200-400  METERS
400-800 HETERS
400-800 HETERS
800-1000 METERS
1000-1200 METERS
1200-1400 METERS
1400-1400 HETERS
1600-1800 NETERS
1800-2000 METERS
2000-2200 METERS
2200-2400 METERS
2400-2400 METERS

O D LA e d B —

PR g

NOISE

70-74 1B
7377 0B
30=-34 DB
R3-2% 0B
M-94 08

i da w53 =

Figure 14. WHAT/ARLA option example,

on cach necded map { Figure 1K) The weighting lactors
are submitted 1o the computer using ATT, which pen
erales 3 result (Figure 19). Figure 19 s not a final
answer (o the guestion of possible archeological sites,
but it does clearly limit where sites are likely 10 be
found. On very large installations, this map can help
focus direct field reconnaisance. swving lime, effort.

and expense.

By correctly stating the problem, “negative’ efTects
can also be attacked vsing ATT. For exanple, erosion
virlnerability can be restared as "Where ure the most
likely (attractive) locations For erosion to oceur?™ An

ATT generated mup for cromon poteniial at the LS,
Military Academy. West Pomt, NY s shown i Figore
)

200

IMP 5 desgnoed 1o do pect modeling. 1 comn
bines user-selecied maps in o manner samiilar tean ATT
amlysis. THowever, with IMP, mupsslance weight o
fects are imcressed very quickly, m ATT, effects are
mcreased slowly. To use IMP. the user musi have a
clear idea of how the poteritial mypact problem must
be defined. ATT imputs wre easier 1o define and ATT
can comthine many maps. IMP s hmited to combining
three maps,



WARTABLE ,CATEAORY OM AREAS 7
arisole [nspect area before starting co modify 1t.

LATER MUMRER *
7 (Endangered species locations)

¥ CORWER COOADINATES?
1,108

5E CORWER CODRDINATES?
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200000
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-anit
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ranit

APT 10N
cnadity Heqin Madifications

LAYER HUREERE ™
i

LInITa?

1

PLEASE ENTER IN ORDER THE FOLLOWING:

BEGINMING ROM,ENDING A0W, GEGINWING COLUMA, WHD ENDING COLURM
OR EMTER=EXIT=-FQ EXIT THIS OPTION.

LIKITS?
M,3,100,109

FLEASE EWTER WEU DATA FOR LOCATION DEFINEDs

[N
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warianlg Inspect ares aftar modification

LAYER AuARER *
32

M CORKER COORDINATEST
#1108

SE CORWER COORDINATEST
(3,108

THE AREA WOUNDED BY 3,000 EAST 7B 3,100 AND 1,000 SOUTH T8 3,100 CONTAINS

Newly entared data

=
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1l
| |
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Figure 15, MODIFY option example,
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Figure 16, ALTER option exumple

COIN lets the wser Tind the frequency of colne
dence in tabular fomat between the Hens stored in
fwo or three maps The resulting frequencies can be
unportant themselves or con be wsed a5 inpul 1o an
I\IP‘ ar ATT model. Figure 21 shows the input needed

y generate 3 ample lable of endangered species vs
‘-ral.'t.lllnn

DIST, ATT. and IMF

esults cun be stored as maps

in an installation dats file and then wsed ag inpul maps
in uther analyses

Another mamnm  Location EEWS option, «alled
LANDUSE. lets the user place new land uses mn pro
posed locations at his selected installations. Land wses
can be a single unit like “office building”™ {conmstmg of
only one grid cell); large, complex areas fike firing fans
and salety zones, noise pattems asociated with seial
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Importance Weights [the greater value,
the more attractive)
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Figure 18, Weighting factors used in potential archeological site analy sis.

assaull equipment, of the nonmal hunting ranges of
mountain lions. After the user defines where the new
land use is to be Jocated. this land wse placement is
stored as a map. This map can then be combined with
any other maps using the DIST, ATT, IMP. o« COIN
oplions of DEFINE

The Location EFWS is usually used 1o find how a
propesed  cliange @0 an installation’s traditional Tand
use pattern may cause an environmental impact. The
method is similar 10 standard planning practices, bat
the computer allows faster, more detailed analysis al
an earlier plunning stage. First, good locations for the
new use are found wsing ATT. Then, the new use is
placed using LANDUSE in the best locations indicated
by the ATT analysis. Next, the impacts those place-
ments may cause are modeled using IMP or ATT.

These steps quickly and objectively compare relative

29

qualities and trade off alternatives at the same installa-
tion or among different inutallations.

Omne of the ssmplest and most useful of the unigue
capabilities offered by the Location EEWS is thai of
the predefined models. Since the input needed for ATT
and IMP models may require more expertise or time
than the average user can provide, the Locaton EEWS
offers two options which contan many predefined
analysis models applicable 10 soveral  installations
SUITABIility ) and IMPACT. In these predefined mod-
els, the user need only either

I. Ask for the desired predefined model, or

2. Place the new land use in a proposed location
using the LANDUSE option (if needed) and run the
predefined mode! ( Figure 12),

Because these predefined models can be used Tor
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several installations in a variety of problem situations, environmeni-related problems associated with changes
they are general in nature, However, they are very easy in troop strength, mission, facilities. natural resource
to use, especially for users accessing the Location management, and land use.
EEWS for the first time.

System data are installation-specific and derived

Figure 23 shows how easily a2 new model can be cre- from the most accurate HODA and MACOM sources
ated if the user wishes ta develop his own. availahle.

No computer experience is needed to use the system

6 CONCLUSION The system can be used to consider almost any envi:
ronment-related question, as long as the question can

be expressed as a single, or series, of algebruk equations.
The concept for the EEWS described in this report

can pive HODA, MACOM, and other Army decision- The system can analyze, in detail, multiple consid-

makers the information they need to identify, at the erations or an aggregation of several mpacts. Location-
very earliest stopges of plunning, potentially serious specific duta For each metallavion also are availuble,
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Figure 20, Erosion potential. .S, Military Academy, West Point, NY.
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Figure 21. COIN input needed 10 generate endangered species vs vege lation.



£E

Cutnl Iikale TES) KNG
Wil CirCm Bk b wWDPECHLM
WEF3UL weLbETaTlim TYPES

CUINMCIUENTS =ATHINX

T SR EEE R RN R RN R RN R R RN R RN RN RN R R SRR AR R R R Rl REE R Rl R R R R R P T S S R

. * CuLumMN s ROws L
¢ Blm o 1 & L] - £} L T ] 9 10 = TOTAL »
AEABASAs st saarmEaagidaRddanseeniasianadrissAdgaidisiaasdiEdEdaaiaaRteesE it anaaEaedildiEadaspRaEsaer e aianeREnm
L] " - L] - L] L] L3 L] L] - L]
. AR, 0 # 0,0 = 0,u = 0,0 = a,0 = 0,0 » 0,0 = 0,0 @ h,0 = 0,0 = 48,0 =
L] . L] L] L » L] L] w L] L] = "
" 2 18,9 = 0,0 B 0 0 Q.U » O,0 » G,0 » 0,0 = 0,0 = 0,0 s Ul ® 18,9 »
" " 3 - L] . - L] n L] - - -
. u e fu o= Gyl » 0,0 » Ge0 = 0,0 = 0;0 = 0,0 # 0,0 » 0,0 » 0,0 = Wa e
w . = L] L = L] L] L - ] - ]
- 5 . 5.9 ® 0,0 @ 0,0 = 0,0 » .0 ®» 0.0 » 0,0 = 0,0 = 0,0 = 0.0 = 5.9
Ll L) L] L] L L] - L] - L] L] L L]
. a0 Tal * Oy0 = 0,0 » Gyl = 0,0 » 0,0 = 0.0 * 0,0 » b, = el = Tl #
L] L - L] L] - L] L] L w L] & L]
« 7 +« 19,3* 0,08 0,08 0,0s 0,08s 0,08 Q0% 0,00 0,0 # 0,0 = 19,3 s
L] L] L] L] L] L L] L] ] L] L] L3 w
L 9 » «8 = 0,0 » 0,0 » 0,0 = 0.0 = 0,0 » ﬂ.ﬂ ® U.U . ﬁ,ﬂ L Ve «B »
L] L = - L] = - L o L] L] L] -
AEEREE b s jissatRdgi il dlgEddaidiiasEigiaRiazanddeREEiEaiadasdddguiEEErR e e e e EEEEEdad i asaiddesensanREaRERREEE
L] o w L] L] £ L] L] L] L] L] - L
o TUI&EL 100,00 = 0y » 0,0 = 0,0 = 0,0 » 0;0 = 0,0 = 00 » 0,0 = Uy = 100,0 »

Bad s s dnEiEnEndAEAEAaREEEARERRRENEaRRdARAA AR ERART AR RN E R AR AR AR g p AR AR AR AN R IR R

HiMm [ATEGOHIES AKE VEGETATION TYPE COLUMN CATEGORIES aRE BIRD LOCATIUNS
i CONIFEHS=0PEN T MEGTUM 1 WOCDPECKER NEST LOCATIoON
é CUMIFERS=MEDIUN 10 MIGH 2 OTHERS
(] CECIDIUUS=DPEN 101 MEDIUM 3
i DECIDIUUS=MEDIUM TO WIGH 4
5 MIXED=OPEN TO:MEDIUM DEN 5 INTERPRETATION: 481 of the birds are
o MIXEU=MEDIUM TU HIGH DENM & located in open to medium density conifer-
! SHORT GRASSES 7 ous vegetation while 19.3% are in short
# SHEMPS AND WET AHEAS m]T B grass aress.
4 CANTUNMENT AWEAS 9

P8 NOTE s» PERCENTAGE OF TUTAL AHER

Figure 2] (Cont'd}



CONHANDT
YAAR

HOUNT OF DISK WB9242 AS 192 QUEUED
NOUNT OF DISK WB9242 AS 192 IN PROGRESS
NOUNT OF DISK WB9242 A5 192 COWPLETED

SHORT INSTALLATION NAME?
»t4 polk

OFTIONT
slanduse

WHAT LAND-USE PATTERN?
2 (Multi-Purpose Firing Range for M-1 Tank)

ENTER ¥,7 PIVOT POINT OF STANDARD MAP
224G 133

ENTER X,Y PIVOT POINT FOR FINAL HAP
caf 134

ENTER ANGLE DF ROTATION

45

ROTATION IN PROGRESS...

THE ROTATED DATA IS NOW STORED IN LAYER 1 OF FT POLK

OFTIONT
Finpact

THIS INPACT AMALYSIS WILL USE LANDUSE PATTERN :
RAMGE, M1, 3 LANE MWANEUVER

15 CURRENT LANDUSE APPROPRIATE FOR YDUR SUITABILITY RUNT

yes

FOR WHAT CANNED NODEL?
sinplank (The name of the Pre-defined Model)

Figure 22. Input needed to run a locational predefined muodel for M-1 tank impacts.
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Figure 23. Creating a Location Environmental Early Warning System model-example.
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