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THE ENVIRONMENTAL EARLY WARNING Obective
SYSTEM (EEWS): CONCEPT DESCRIPTION The objective of this work is to develop a method

Headquarters, Department of the Army (HQDA), and
major command (MACOM)* personnel can use to iden-
tify potentially serious environment-related problemsSINTRODUCTION associated with changes in troop strength, mission, fa-
cilities, natural resource management, and land use.
This report gives a concept description of the early

Background planning method developed by CERL: the Environ-
Along with the Bureau of Land Management and mental Early Warning System (EEWS).

the National Forest Service, the Army is one of the na-
tion's largest managers of public lands. It is part of the Approach
Army's national defense mission to keep these lands in During 1979, the U.S. Army Training and Doctrine
good condition so they can be used for the training, Command (TRADOC) and the U.S. Army Forces Corn-
development, and testing that will insure the armed mand (FORSCOM) listed and ranked a limited number
forces are ready to meet any outside threat to the na- of environment-related problem areas. Based on this
tion's security. Because these training lands-more than list, CERL developed a planning approach to help
12 million acres of mostly undeveloped forest, range, TRADOC and FORSCOM identify and avoid, during
and desert-are an irreplaceable resource, the Army early planning stages, highly ranked problem areas.
must preserve the quality of their natural environment. This approach was then adapted to a computer system

which used equations to manipulate stored planning
The National Environmental Policy Act (NEPA) data using a modular framework.

and Army Regulation (AR) 200-2 mandate that the
Army consider environmental quality at the earliest Sco"
concept stages when planning to expand or change This study did not attempt to consider changes in
training, management, support, or strength programs current planning methods or impact quantification nor-
on its installations.' Until recently, the Army had no mally addressed by EAs and ElSs. EEWS addresses
way to measure the impact of such changes on an in- planning considerations at a much earlier stage. Since
stallation environment until after much of the planning the user inputs are minimal at this'stage, the ouputs
was complete and enough data were collected to allow must be generalized. Therefore this system is not in-
an Environmental Assessment (EA) or an Environ- tended to replace the work done by the installation
mental Impact Statement (EIS) to be written. Facility Engineer, particularly detailed site studies.

Rather, EEWS will give higher level decision-makers
If an EA or EIS uncovers an environmental impact more and better dati to evaluate alternatives much ear-

problem, the problem usually can be resolved by ad- lier in the planning process.
justing the Army's proposed program. But, in a very
few cases, a serious conflict is found. Serious environ- Mode of Technology Transfer
mental problems which surface late in the Army's plan- The results of this study will be transferred in accor-

* I ning process during peacetime force program changes dance with AR 18-1, Army Automation Management
that are expensive and that may jeopardize the Army's (Department of the Army, 15 August 1980).
ability to fulfill its national defense mission.

Thus, the Assistant Chief of Engineers for the En- 2 SYSTEM OVERVIEW
vironment asked the U.S. Army Construction Engineer-
ing Research Laboratory (CERL) to develop a method

• the Army could use to flag potentially serious environ- General
mental problems very early in the Army's planning Almost any new action taken by the Army at an in-

process. stallation will affect, or impact, the environment. For

TMACOM% for which the system will be developed are the
'The National Environmental Policy Act of 1%69. PL 91- U.S. Training and Doctrine Command (TRADOC). the U.S.

190, 83 Stat 852; Ewrbonmentai Effects of Army Actions, Army Forces Command (.ORSCOM). the Materiel Develop-
Army Regulation (AR) 200-2 (Department of the Army, ment and Readiness Command (DARCOM), and the National
I September 1981). Guard Bureau (NGB).

7



example, a new type of training may require an artil- if" planning, but automates the process of sorting,
lery range be built in an area populated by an endan- comparing, and projecting "what if" scenarios, with
gered species or an increase in troop strength may results equal in quality or better than those now avail-
mean both new construction and a change in the nature able at this stage of the planning process. The EEWS
of the housing and economy in the communities near consolidates the Army's current data on environmental
the installation. Sometimes these activities will change impact and eliminates the need to hand-tabulate these
the quality of an environment in a positive way; for data. The result is that more "what if" alternatives can
instance, when new jobs and commerce are brought to be considered by Army planners, improving the speed,
the civilian community. Sometimes they may affect efficiency, and quality of the entire planning process.
the environment in a less welcome way, as when the
habitat of a rare or endangered plant or animal species The EEWS concerns were assembled from a list of
is disturbed. important environment-related issues compiled and

ranked by TRADOC and FORSCOM personnel and
With careful planning, environmental quality consid- from other data collected from HQDA and MACOM

erations can be incorporated alongside Army mission fides. The system was designed to handle these concerns
goals without sacrificing either Army readiness stan- under the following assumptions:
dards or environmental quality. It has been the Army's
experience that only occasionally do Army activities
and environmental considerations conflict seriously a llcarmy uit s contapeso niat nu
enough to jeopardize a proposed action or the mi- associated with the current Tables of Organization and
tary's ability to fulfill its readiness mission. Most of Equipment (TOE), strength level I.
these serious conflicts are encountered when a change
in an installation's activities disrupts traditional land- 2. Units are actually equipped with the weapons
use patterns, and support items associated with that unit and will

use those weapons, vehicles, and other support items

EEWS Rationale on the installation in question to complete the Army
The EEWS is designed for use during the earliest Training and Evaluation Program (ARTEP) tasks

stages of Army planning, even before actions are con- appropriate to that unit.
sidered for the first phases of site analysis or project
implementation. 3. Students will follow the appropriate Program of

Instruction (POI) leading to the Military Occupational
At this stage, Army planners (often at the MACOM Specialty (MOS) sought by the training program.

level) say, in effect, "What if this unit-or school, func-
tion, activity-were taken from Installation A and 4. Personnel transferred to an installation will cause
moved to Installation B?" This type of "what if" plan- demands within several categories of on- and off-instal-
ning is vital if the Army is to make sure it is using its lation resources (e.g., BEQ. Officer's Family Housing,
installations' limited resources in the best way. It is a civilian apartment rental) in a pattern similar to those
dynamic, ongoing process because Army training needs personnel now stationed at that installation who are
(both in tactics and weapons systems) are continually comparable in tank, marital status. and general lifestyle.
in flux, responding to new situations in the "threat"
environment, advances in military technology, changes
in troop strength, etc. DARCOM considerations will also be developed.

The concept is similar, though the manipulations

The Army's planning situation is not unique. Such would have to be DARCOM-unique. For example, de-
"what if" scenarios are common to all planning in large mand would be generated by moving projectile manu-

organizations. The difference is the size and scope of facture production lines among DARCOM installations.

the Army's planning task and of the special responsibil- Demand might be for increased labor force, raw mate-

ity it has in the area of environmental quality, rials, or impacts caused by changes in wastewater or air
--' pollution.

EEWS Concerns
The PEWS restricts its concerns to factors which The EEWS Deta Bon

have, In the past, actually caused a delay or reconfigura- The EFWS uses two kinds ol daia: global and local.
tion of an Army action. Thus, the EEWS does not in- Global data are independent ot'a particular installation.
troduce a new information element to current "what bcal data pertain to a specific installation.
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Because of the large amount of data needed by the EEWS Applictaions
EEWS and because these data must be consistent to in- The "what if" scenarios modeled on the EEWS usu-
sure the system's equations will deliver useful results, ally fall into two mission realignment groups: Trial Fit
any data source used for the EEWS must allow data to or Musical Chairs.
be collected from it efficiently and, wherever possible,
in computer-readable form. This requirement means it In Trial F- planning, several installations are consid-
is best to take most EEWS data from HQDA sources ered as sites for a new unit or function. For example, a
(Table 1). Although installations have the most detailed planner may ask "Where can Unit A be placed after it
data about themselves, these data are not consistent returns to CONUS from an overseas location?"
among installations. And although MACOMs have
many ways of collecting and standardizing installation In Musical Chairs planning (probably the more com-
data, there may not be any consistency among mon type of "what if" planning), several installations
MACOMs in the way these data are recorded. The are considered as sites for balancing the demands of
EEWS uses MACOM-level data sources if possible, be- units or functions to allow more efficient operations.
cause of the better detail available. When MACOM-level Musical Chairs planning usually has two results:
data are not available in an acceptable form, the EEWS
uses HQDA-level data. The advantages of using HQDA- 1. Surpluses. The space vacated by units or func-
level data sources include: tions at the "losing" installation is available for other

functions, or for surplusing.
1. Data reporting forms and definitions are standard.

2. Deficits. Units or functions moved to a "receiv-

2. Data reports are more likely to be in computer- ing" installation demand space or special facilities.
readable form. These transferred units or functions may displace other

units, which are then sent to another location.

3. Data for input to the EEWS database are available
from a single source. Thus, a single Musical Chairs question may lead to

interlocking questions involving three or more loca-

Disadvantages include: tions or "what if" scenarios with complicated distribu-
tions of surpluses and deficits. The best situation usually

1. Data are often summarized, losing important de- balances surpluses and deficits.
tails that could be gotten from MACOM- or installa-
tion-level data. Condensed data also are less likely to be Using the EEWS, planners can construct and evalu-
useful as raw data. ate Trial Fit and Musical Chairs scenarios and identify.

within minutes, possible serious environmental con-

2. Data tend to lose accuracy as they are aggregated flicts any individual (or combined) scen- .- will cause.
* up the chain of command.

up tThe EEWS can be used to do early-stage planning
3. Army-wide data are more likely to be classified, for relocating any FORSCOM unit in the current TOE

and any TRADOC class or POI. The EEWS also can
evaluate nonstandard inputs for noiorganizational~Table ITbe units, unique units, tenants, and individuals or groups

Typical Sources of the EEWS Data not covered by standard personnel numbers or grades.

I. IF S (I) integrated Facility Systcm,
2. Emergeny Expansion Capability Master Plans.
3. Analysis of Existing Facilitics/Environmental Assessment

Report.
4. Military Markets Facts Book. 'J THE EEWS FROM THE USER'S POINT

* 5. Domestic Base Factors Report. 0 OF VIEW
6. Housing Operations Management System (HOMES).
7. Tabulation of Existing and Required Facilities (TAB).
8. Stated Installation/Division Personnel System (SIDPERS).

. 9. DD Form 1377-78, Family Housing Reports. The EEWS is interactive, versatile, and easy to use.
10. DD Form 1657, Bachelor Housing Requirements. The user does not have to learn any special computer
i. TRADOC or FORSCOM Form 244R. Installation Range language, since all the system's commands are in

Requirements.I
12. Facility Engineers Yearbook. English.
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The EEWS will literally teach the user how it works Table 2
by coaching V i* through a series of questions about A List of PoMble EEWS Topic Areas
what he needs to know. Thus. the EEWS user needs no
special training; the first time he accesses the EEWS, he Rare and Endangered Species
will be able to input data and receive results. Environmentally Sensitive Lands

Housing
Community Services-Dependent Schools

Different self-teaching options are available from Enero, Demand Changes
the EEWS, depending on the response the EEWS ex- Culturally Sensitive Lands
pects and whether the user is a beginner, advanced, a RangesAmmunition Storage Changes
technician, or a researcher. The system will tailor the anitionleghTransportation
length and technical nature of its questions to the Maintenance Areas
user's skill level. Fuels, Vehicles, and Aircraft

Utility Concerns
Accessing E EWS Noise Considerations

Off-Post ImpactsThe EEWS operates on a portable terminal (Texas Retail Services

Instrumen.s Silent 700 or equivalent) tied to the EEWS Medical and Hospital Facilities
central computer via a telephone acoustic coupler. Uniquely Dedicated Areas

4Recreational Facilities
To access EEWS, the user must logon with his user Food Supply Facilities

Storage
identification and password. These will identify the Transportation Needs
user',., skill level, allowing the EEWS to switch to the Administrative Facilities
appropriate self-teaching mode. The EEWS then will Community Services
ask the user what types of environmentally related Operational Areas (excluding ranges)
questions he wants to investigate. Air Considerations

Water Considerations
Training Facilities

The EEWS Capabilities
The EEWS user may select from two EEWS capabili-

ties, depending on the type of scenario he wants to
model and the kind of output he needs. To use the Tabular EEWS, the user gives the system

the details of his "what if" scenario. (For example, the
The Tabular Environmental Early Warning System user may want to move a tank battalion from Installa-

The Tabular EEWS output reports are tables, or tion A to Installation B.) Next, the user selects those
lists, of information which show how current strengths, topic areas in which he is interested; i.e., to see if his
training, land uses, etc. at the user's selected Army in- "what if" scenario may cause environmental problems
stallations would change if the user's "what if" sce- (for example, the topic areas Housing or Rare and En-
nario was implemented. dangered Species.) The Tabular EEWS then takes the

scenario information, implements the modeling equa-
The Tabular EEWS has two parts: tions appropriate to the user's topic areas, runs a mod-

eling session, and outputs the results.
I. Files containing data which characterize the

current status of Army installation strengths, mis- The way in which the Tabular EEWS' computer
sions, training, facilities, natural resources, etc. The program cross.references and catalogues topic data is
Assigned Responsible Agency (ARA) will carry out complex; the program's actions in calling and imple-
the updates. Updates can occur as often as new data menting equations within a modeling session are also
become available, very complicated. But the Tabular EEWS user does not

have to worry about the computer program's structure:
2. Equations which break down the user's "what to get accurate results, he only has to give the Tabular

if" scenario into a series of algebraic steps. Equations EEWS his "what if" scenario information and then
are associated with topic areas (Table 2). select his topic areas.

Figure 1 shows a typical scenario input session of
Tabular EEWS. Figure 2 shows a topic-selection

*The male pronoun is used throughout this report to refer session. Figure 3 is an example of one of the Tabular
to both genders. EEWS output reports.

10
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AGGREGAT ION!
I>rareAe sp

REPORT %MERE (The user wishes to inspect a particular
l>topc area of investigation rather than everything)

AGGREGATION? (Request a list of those areas of invetigsa-
1 J tion currently available to a user) TOPICAL NEU SURPLUS

VALID ANSIJERStHOUSIZNG

0E G SCHOOL RARE, ENDANGERED AND THREATENED SPECIES
MEDICAL
UTILITIES (List of topic area abbreviations)

RANGES DESCRIPTOR ORD WOOD
RAREZE SP
HISTORICAL
ARCHEOLOO

U 3TER O00 RAE CONF P PRESENT 0.00
AGOREGATIONI RAE LIK P PRESENT PRESENT
:" RAE POS P PRESENT PRESENT
THE FULL WANES FOR RAE NC P 0.00 0.00THE AGGREGATIONS AEI. RAE CONF S PRESENT 0.00
MOU0sI1$ RAE LIK S 'PRESENT 0.00
PERSONNEL AND DEPENDANT
HOUSING REGUIRENENTS RAE POS S PRESENT 0.00

RAE NC S PRESENT 0.00
SEP SCHOOL

SCHOOL STUDENT PLACES FOR
MILITARY PERSONNEL CNILDREN Figure 3. Example of a Tabular Environmental Early

Warning System output report.

MEDICAL
MEDICAL CONCERNS 2. The user can manipulate and combine maps to
UTILITIES

UTILITIES (Explanation of abbreviations) analyze complicated natural resource or land use ques-
tions. Mapped data can be combined to determine criti-

RANGS POINTS, RANGES, cal distances among complex groupings of items, to

IMPACT AREAS find desirable areas for a new land use, to determine
SAEthe degree of impact resulting from various alternative| RESE SP

RARE. ENDANGERED land use relations, and to present simple statistical in-
AND THREATENED SPECIES formation about locational relationships.
HI1STORICAL

HISTORICAL Modeling Options
In both the Tabular EEWS and Location EEWS, the

ARCHEOLOm

ARCHEOLOOICAL user has two modeling options. The easiest, and most

UATER 1O0 common, is to let the systems' predefined equations
SENSItiVE AREAS DUE T0 model "what if" scenarios based solely on simple user
PRESENCE Of UATER DODIES input; i.e., the user does not change any standard

Tabular EEWS or Location EEWS modeling equation.
Figure 2. A Tabular Environmental Early Warning

System topic selection example. The other option is mostly reserved for researchers.
This option lets the advanced user who has extensive

The Location Environmental I'arly Warning System system knowledge change modeling equations or create
In environmental planning, many questions can only new ones.

be studied if a concern's location, or "nearness," to
critical considerations is known. The Location EEWS The Tabular EnvironmeAtal Early Warning Systeml
concept is similar to the Tabular EEWS, but its output Location Environmental Early Warning System
is presented as maps (with supporting information in Connection
tables). The Location EEWS allows a user two broad The EEWS is unique because its tabular and loca-
capabilities: tional capabilities will be linked to give the entire sys-

tem far more power than the sections would have if
I. The user can quickly display maps for selected they stood alone. The large amount of stored data

categories of data for many installations, needed to run the Tabular EEWS is no more than a

12
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summnation of the Location EEWS' spatial data or of enlisted people of Grade 4 are moved, compared to
analyses. If a user inds fromx the Tabular EEWS the those who are to be moved at enlisted Grade 5. Offi-
amlount of a problem, lie can immediately use this cers of Grade 2 may also be removed from the installa-
quantified knowledge in a Location EEWS analysis to tion. It would be difficult for a user to collect current
find the extent or location at which it will occur. The data on the percent married, number of children per
hybrid EEWS available by integration will allow envi- household, number of gallons per day per household or
ronmental questions to be investigated in greater detail per bachelor for all grades of enlisted people and offi-
and much earlier in the planning process than was ever cers. And even if the user had these data, calculating an
before possible. answer would be complex and tedious, even using a cal-

culator. Consider that each topic area in the Tabular
EEWS often has tens of descriptors, each needing its
own, often lengthy, equation. Immediately, one recog-

THE TABULAR ENVIRONMENTAL nizes that the task of collecting and manipulating the4 EARLY WARNING SYSTEM: quality and quantity of data required for the Tabular
AN OVERVIEW EEWS is overpowering. Further, troop reallocations or

mission changes are not considered in terms of moving
individuals. Rather, changes are complicated conglom-

User Input erations of people, equipment, and other supporting
The Tabular EEWS is designed to give the user the characteristics-Army units.

best information about the effects of his "what if"
scenario with the simplest input possible. When a user Conceptually, moving Army units is no more diffi-
considers a realignment or investigates a mission cult than moving individuals-it takes only one more
change. the least common denominators for his inputs step within the computer. To move units, the user
fall into two groups: picks out a code number (as he does to move individ-

uals). That number refers to the file within the corn-
I. Different grades and classifications of individuals. puter database which stores the number of enlisted

persons and officers of different grades associated with
2. Groups of individuals and their associated equip- the identified units (see the bottom half of Step 1, Fig-

ment (Army units) as in Figure 1. ure 4). These then become the equation inputs in
exactly the same manner as the inputs required for

Individuals can be moved by giving the computer a moving numbers of individuals. Other characteristics
code number which references the grade level the user also are asssociated with units. An Attack Helicopter
wishes to move and the number of individuals of that Company has 21 aerial guns associated with it, while
grade to be moved, a recognized infantry battalion will have 13 mortars

and 18 TOWs. Each of the mortars does not demand a
Individuals can be assumed to demand characteristic range; maybe one range can serve three mortars. This is

quantities of material and carry on the lifestyles char- conceptually the same type of demand as one family
acteristic of their grade. For example, 35 percent of all demanding 175 gal of water per day. The following
enlisted persons of Grade 4 will be married, their equation could be used to calculate the total family
households will consist of one or more adults and 1.2 demand for the water (see Step 2, Figure 4):
children, and each married enlisted person's household
will demand 175 gal of residential potable water per (number of families moved) X (175 gal/day/family)
day. When a user asks that 100 enlisted people of IEqIl
Grade 4 be moved into an installation, he may reason-

-ably expect that 35 of the 100 will be married (2 The demand for mortar firing points can be calculated
C..adults per household), that 42 children will soon be similarly:

making demands on local school systems, and that
6,125 gal more water per day will be needed for these (number of mortars associated with the unit moved)
families (plus that water demanded by the 65 remain- X (Inew range per mortar)
ing bachelors). (Eq 21

This example is very simple-a user can figure the The fie which contains information about units
answer in his head. But most moves are much more (whether they are Army units or individuals) can be ex.
complicated. For example, assume different numbers panded to include whatever input categories are
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For Ech installation, For Ech Descriptor:

Step 1;

(Individuals) |

User a end/or tComputer lccooe s stored
tnputelK (Army units)-e uit characteristic&sepr

th- Idividuals of different rad@o
- associated oquipmant

ru- other supperig dat ea

Step 2:

Fg on dam f se o or Eqnironmental De ani to b e q
Rport a fi on stored date s asocpitn t la

msest wdeawvad by the equatio the verai e dnstelletion o

maymne d to be min ait.een thNe u asf d etetedt

NonstandardI- d~,..< unt ca be. oredbymodfyngexst

nthTburexpected st ting pn t allto i s r b b gto be fmromted at
inverstaIasttilontion t conaine deasilleld e rti cnsastntg

ofpronladeupment w a n d.a expetd\ suapit .n.s l.n us
I the ts too th ect s be oinrat ed at au deicit to be c st o
(ptca ca bit Installa tion tiat instlioir bseid o cthe save s" /

Itmati<ve surplus at /Allowab loece-- A Likely Prol.
/deficit to be expected at C € rod level/thbold: the\

o that instllation based on s te the mat icle l a u
the moves made. deficit Is likely to

S(surplus) -(moves x demand/unit)(chenge from svorao) > threshold yes

Figure 4. Concept diagram of the Tabular Environmental Early Warning System equation approach.

necessary to support an equation, For example, gas associating that classified unit with its corresponding
-- masks, mess kits, washwater (rather than potable water) TOE description. The desired move then c.ould be rood-

may need to be considered when moving an Army unit. eled and the unclassified result reported to the user.
..r" Nonstandard units can be formed by modifying exist-

"'"In the Tabular EEWS. the starting point for a unit's ing units or by building them from the desired amounts
characterization is its TOE. TOEs are independent of of people and equipment.

" installations and contain detailed. theoretical strengths
of personnel and equipment which are not classified. Develolpmeit. Menaln ce. vi Us of t Tabular

• . Environmental Early Waming System
If the user wants to model the effects of moving a The Tabular EEWS data and equations are stored

Sparticular, classified unit from one installation to an- and manipulated within a hierarchy of specificity. But
other, this "what if?" scenario could be considered by the most detailed level a user would ever encounter is
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the result of an equation, called a "descriptor." A and exponentiation, plus logcal tests. The priority in
group of descriptors relating to one area of concern which operations are carried out follows standard alga.
(e.g., rare and endangered species) is called a "topic braic rules: first exponentiation, then division and mul-
area." Most users will want to ask for Tabular EEWS tiplication, followed by subtraction and addition.
output by topic area.

Terms are simply pieces of data stored in large com-
The Tabular EEWS is designed to interface with puter tables (data files).

three types of users: researchers, technicians, and the
field users. The researcher's job is to develop and write Developing the Tabular Environmental Early
the Tabular EEWS equations. Technicians load these Warning System's Equations
equations and supporting data into the system. The When developing an equation for the Tabular EEWS,
field user will see only the output resulting from the a researcher studying a topic area is responsible for for-
manipulations done by researchers and technicians mating his investigation results into a Tabular EEWS

equation and for identifying a source for the equation's
The description below outlines how researchers and supporting information. Since equations and support-

technicians interface with the Tabular EEWS. This ing data are so intertwined, they are investigated to-
description is given only to fill out the concept descrip. gether and developed based on what is known about
tion of the system. The field user does not need this each.
information to model a "what if" scenario on the
system. The researcher initially is faced with a word de-

scription of the problem. First, the word description
Equation Format is divided into parenthetical phrases (Figure 5). In a

The Tabular EEWS' equations are composed of series of ever-more detailed equations, this word de-
operators and terms. In a single equation, there can scription is translated into an increasingly pure alge-
be hundreds of terms and an unlimited number of braic equation.
operations.

During equation development, a researcher gathers

Operators can include any basic algebraic manipula- much subsidiary information which cannot be used
tors: addition, subtraction, multiplication, division, directly in the equation, but which is valuable. Such

I I of looks t o u zftchposed 2 of .11 Famities

Prpoooo k -6 of 4-96 uotaiu\
serFilies ia 1-2 Sedrom fame l mae is Wmber Families is 1-2 + Category

at Installation A of S4-46 realtale sadrom se surplus

Semple / Chosep Ie Nber o

A ix 1-2 Nedrom Somee at InstatltiA Iaetallatioa A

Subgro P rfoportioan of all 34-96 ramilia ), C u~puija t)..*c

"S' ;' '\ /Chaage La tr of 34t-3.

Subgroup Ilprleo l 4USFmle aione In 1-2 bedrombe ... aec.a (to. 1-2 Iedroem Nome s at Installating A)/ (n and oft faetaltilem A

Subgroup number of 34-96 family Rome* With 1-2 Sadroemm .... etc.
C Needed om latallatioa A

Fpme S. Example of first steps in developing Tabular Environmental Early Warning System equations.
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information is documented in the researcher's notes. This c'an be done for as many moves as are nesary
For example, a researcher may find criteria or data for his "what if?" scenario. The iniputs are used in an
sources which are not useful to his problem, but which equation to generate the projected installation die-
may help in some research on a related topic area. Or mands uuing (conceptually) a series of steps (i.e.. dif-
sometimes the researcher finds two sets of criteria. In ferent sections of the equation). One section takes the
this case, he documents the reasons why one set was characteristics of the unit and multiplies this by the
chosen over another. Research which resulted in dead- amount of demand each characteristic can cause.
ends is also documented, so other researchters do not Another section modifies the demand based on the
retrace those steps. Finally, equation assumptions are characteristics of the specific installation being con-
explicitly stated and stored. sidered. This is the same as figuring 175 gal of water

per family per day, but also considers how this installa-
After the equation is developed on paper, it is ready tion is.- different -fromw-others. -Because the Tabular

to be input to the computer along with a large volume EEWS has stored, for each installation, an INSTIL file
of supporting documentation. which contains data specific to that installation, the

output which results from a Tabular EEWS equation is
Data Files truly specific to the installations being investigated by

There are four types of data files in the Tabular the user.
EEWS:

This procedure makes an important assumption:
1. The file called UNITYP lists characteristics of characteristic current installation distributions of per-

each type of standard Army unit (e.g., an Attack Heli- sonnet and materials are likely to continue after the
copter Company). user's "what if?" scenario changes are made. For

example:
2. Each installation has an INSTL file. This file

stores data associated with and specific to an installa- 1. Installations in arid regions are likely to use less
tion (e.g., Fort Ord's information is stored in the water per person due to water conservation emphasis.
INSTL file called ORD).

2. Installations with no existing family housing are
3. Sometimes no installation-specific data are avail- less likely to build new units than installations with an

able or the data are classified. In this case, the Tabular area already devoted to family housing.'I EEWS uses an Army-wide average from a file called
TYPICAL. 3. It probably would be more difficult for an instal-

lation with no Vulcan firing ranges to accept them than
4. Occasionally, no installation-specific data are in it would be for another installation with existing ranges

an installation's INSTL file, nor is an Army-wide typi- to expand their current usage.
cal amount stored in the TYPICAL Mie. The system
then uses the AVE file, which contains a number which These examples are straightforward but, in fact, real
is the average of all the other installations currently in distributions can be complicated and subtle. When data
the Tabular EEWS for that entry. for a particular installation are not available or have

not been entered yet, the system will default to an
Equation Example Army-wide average value. This may not always be the

An equation can take any form necessary to suit- case, but the approach was adopted for several reasons.
ably detail the descriptor being investigated. To discuss It is likely to be a reasonable assumption for most
how the Tabular EEWS generates results and to see cases. At least it is a better predictive tool than assum-
how each part fits into the method, the conceptual ing that the simple Army average is appropriate. Fur-
steps of an example equation have been diagrammed in ther, since the data to support the techniaue are often

~"Figure 4. Remember that Figure 4 and the following available, it lets the user investigate the relative ad-
discussion demonstrate only one possible equation vantages of various alignment changes at different
among an unlimited population. installations.

How are environnienial effects culled from the ex- The next step in the process (or section of the
tremely simple user inputs'? As stated, the user gives equation) may consider the current surplus of the

* the Tabular EWS a series of numbers which represent amount of the descriptor at the installation. In many
changes in either individuals or equipment or both. cases, the installation is actually experiencing a deficit.
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In the Tabular EEWS, this is defined simply as a nega. C URURT sUPLIS
tive surplus. In either case, the installation's expected O MOODpositive or negative demand is subtracted from the ---------- ---------

surplus (See the result of Step 3, Figure 4). The result is
the new surplus the user can expect based on the PFH/E2-3 0.00 0.00

PFN/E4-6 -1015.00 09.00
" moves he has input. These results are available in the PFR/(7-9 -141 .40 -90.00

Tabular EEWS NEW Surplus or NEWS report (see Step PF/OFI-3 -115.o0 232.00

4, Figure 4 and Figure 6). Also, if the user simply PFN/0F4-10 -6.00 0.00
|I#IEI 0.00 2253.00

wants to see what the current surplus at an installation ITH/E2-4 482.00 637.00

is, he can ask for the CURrent Surplus or CURS report 3IH/E5-6 142.00 215.00

(Figure 7). I./00-9 159.00 t6.0
#oll/oFt-2 158.00 t4s.o0
lN/OF3-10 -21.0# 58.00

Step 5 in Figure 4 shows that not all deficits are FNOFF -2599.00 433.00
problems. A critical limit needs to be passed before a 3110oFF 0.00 26.00

deficit becomes large enough to be a problem. For ex-
ample, at an installation with 30,000 units of bachelor Figure 7. CURS report example.
housing suitable for enlisted people, a deficit of 300
housing units projected by an equation is of very little will occur. This percentage is independent of installa-

consequence. On the other hand, at a smaller installa- tions and each descriptor could have a unique threshold
tion with 1000 rather than 30,000 units, a deficit of value. In the calculation procedure, once the descriptor
300 units is a major problem. To insure the user is value for the new surplus (NEWS) has been calculated,
alerted to a problem area (called a "red flag") in the the corresponding values of current existing from that
second installation but not in the first, the concept of installation's data file is multiplied by the threshold
a "threshold" has been incorporated into Tabular value:
EEWS. A threshold is the percentage of the current
existing value for a descriptor above which it is un- installationq limitn

likely a real problem (i.e., one worth worrying about) (the current existing amount
of Descriptorn at installationq)

REPORT NMNE? X (the threshold value, for descriptor,)
1>topic JEq 31

AGGREGATION! Then a test is run to see if the new surplus is greater
I>housing TOPICAL NEU SURPLUS than that installation's limit. If the NEWS report value

(the result of Step 4, Figure 4) is the larger, a problem

PERSONNEL AND DEPECOANT HOUSING REOUIREMENTS is likely to have been identified (see Step 5, Figure 4).
The result of this last step is presented in the SUMmary

DESCRIPIOR ORD UOOD or SUM report for a topic area. SUM shows an X (or a
----------. -.-------- "red flag") next to the descriptors where the installa-

tion's limit is exceeded. Note that the NFWS report

PFH/E2-3 0.00 0.00 may well show deficits (negaive surpluses) which arc

PFH/E4-6 -390.32 -530.84 not reflected by an "X" in the SUM report (ligure X).

PFHIE7-9 -241.62 -117.00

PFH/OFI -3 -87.44 100.63 Because individuals at various levels of management

PFH/0F4-iO -8.59 -6.02 need different amounts of detail, an AGGregation of

.TH/El -5500.00 the results or the AGG report is available. The AGG re-

DTH/E2-4 1613.60 -645.22 port lists all topic area names, without any descriptors

DTH/E3-6 215.60 27.47 (Figure 9). If the SUM report for a specific topic area

.TH/E7-9 149.97 11.50 has any red flag "X's" for any descriptor, then the line
30/OF1-2 162.32 103.59 in the AGG report from that topic area will show a

800/0F3-10 -285.16 52.88 "higher order red flag X." It is possible, but not likely,
FROFF -2190.90 97.19 that many or all of the descriptors may show deficits in

VRUOFF 0.00 22.58 the NEWS report, but no red flag will result in the
AGG report because no deficits exceeded the thresh.

Figure 6. NEWS report example. olds and so were not flagged in the SUM report.
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REPORT MANE?

REPORT NAME?
I>suA

A66REGATER SUNARY

DESCRIPTOR ORD UOOD

SUMMARY
HOUSING X X

DESCRIPTOR ORD DOOD ]EP SCHOOL X
---------- MEDICAL X

UTILITIES X
PFH/E2-3 RANGES X XPFH/E4-6 X X RAREZE SP X X
PFH/E7-9 X X HISTORICAL X X
PFH/OF1-3 X ARCHEOLOG X X
PFH/OF4-10 X X UATER DOD X
BTH/El X
BHI/E2-4 X Fiure 9. AGG report example.
DTH/E5-6
DTH/E7-9
BO/OFI-2
BOO/0F3-10 X THE LOCATION ENVIRONMENTAL
FHOFF X 5 EARLY WARNING SYSTEM:
DRUOFF AN OVERVIEW
ELEM/ON A
ELEM/OFF Locational Information in the Planning ProcessHIGHSCHL X Although the Tabular EEWS is very flexible in the
HOSP BED A way it manipulates certain types of information and
SEUAGE/OFF outputs tables, many questions in environmental plan-
S05 NOW ning can only be answered by studying a concern's
105M HOld location, or "nearness," to critical concerns.
155MM HOU
175NM HOW For example, an installation may be home to an en-
VULCAN NONE dangered animal species that is extremely sensitive to
MORTAR X human encroachment. Although the animal may be
'TOU NONE living in a part of the installation that will not be used
TANKSUBCOA NONE in a proposed realignment scenario, the Tabular EEWS
TANKNAIN NONE NONE still may indicate a conflict. But by simply looking at
AERIALGUN X a map, a well-informed Army user would quickly see
RAE CONF P PRESENT no problem will occur.
RAE LIK P PRESENT PRESENT
RAE POS P PRESENT PRESENT Collecting the maps needed to make this kind of in-
RAE HC P spection for several installations takes time. It is often
RAE CONF S PRESENT left to later in the planning process, perhaps not before
R&E LIN 9 PRESENT an EA or EIS is being written. The Location EEWS lets
RIE POS S PRESENT the user overcome problems of this sort by:
RAE MC S PRESENT

1. Quickly displaying maps for selected categories
Figure 8. SUM report example. of data for many installations.
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2. Easily manipulating and combining these maps more important (more "weight") than deciduous trees
so more sophisticated questions can be analyzed. when a user is trying to determine critical habitat. The

mapped result of an involved question can be stored
There are two important questions which can only and used as input to another involved question, as if it

be addressed using locational display or information were just another data map.
derived from locationally stored data:

Like the Tabular EEWS, the Location EEWS has
1. What considerations occur at the same location predefned investigations which can be run on different

(e.g., soils and vegetation)? installations to compare the reallocation effects. To use
a predefined model, the user only has to ask for it and

2. What considerations have a critical distance from name the installations in which he is interested. To
others (e.g.. how far is the hospital from a controlled place a new land use, part of the Location EEWS stores
access highway)? standard mapped figures (like range safety fans, noise

patterns, and foraging ranges). The user can place one
Several answers, at several levels of detail, are of these standard land use patterns at an installation

possible. At the simplest level, a Location EEWS user (by computer) and then run the standard suitability or
can: impact analyses against its proposed location.

1. Ask for a map showing where a concern is found Original storage of the maps is done by digitizing
anywhere on an installation, e.g., for the vegetation them; i.e., putting them into comipu ter- readable form.
type. The user also can ask for the map to be presented Digitizing may take from a half day of an operator's
at one of several scales. These maps include tables time for simple considerations (locations of training
which list the quantity of each concern category in ranges) to several days' effort (a detailed installation
cells, acres, or hectares, and the percentage of the total soils map). Each installation may have up to 50 maps
area covered by the items. stored and available for use. Like tabular data, they are

2. Ask for a map of a particular portion of the upaeasnwifrtonbcmsvill.
installation. Examples

The Location EEWS does its locational analysis by
3. Ask for an English-word output of everything manipulating many small, similarly sized and shaped

found at a single location (or within any user-defined rectangular areas ("grid cells") overlayed on an in-
area). stallation map. The smallest cell indicates the precision

of the data. Cells can be any size the user desires. Cells
Problems of adjacency and critical distance are more of 100 or 200 m on an edge are commonly used. The

difficult for users to determine by hand. Thus, the manner in which grid cells are manipulated depends on
Location EEWS is designed to do distance searches- the instructions the user enters.
that is. generate equal-distance contours -from a single
item or any requested combination of items. A map The simplest question a user can ask the Location
showing distance relationships can he created and/or EEWS is "'What is here?" The system can give several
the generated data can be stored for use as input for types of answers to this question.
further mapped analysis.

I. If the user needs to know what data types are
To look into more involved questions, the Location available for the installation he has chosen, he asks for

EEWS can take maps and combine them for user-speci- the LIST option. LIST will name the kinds of maps
fled factors in each. This is much like a planner taking available and their associated categories (Figure 10).
a Current map of the dens of an endangered species,
combining this with a map of the animal's distance of 2. If the user wants to know more about a category
travel, and overlaying another map of its preferred like soil types, a soils map for the whole installation
food sources in order to show likely areas of critical can be printed using the MAP option (Figure 11).
habitat. The computer can do this easily for any num-
ber of maps. It also will put varying importance 3. If the user is interested in only a particular loca-
'.weights" on the different items that make up the tion or a limited area, the WHAT option will let him
maps in any way chosen by the users. For example, for investigate this question in several ways. A portion of
a vegetation map, coniferous trees can be 21h times WHAT, called VARIABLE, lets the user ask for a small



3/ 3/82 15:09:47

COMMAND?

MOUNT OF DISK U09242 AS 192 IN PROGRESS
MOUNT OF DISK U89242 AS 192 COMPLETED

SHORT INSTALLATION NAME?
'4t polk

OPTION?

FOLLOUING ARE MAP LAYERS AND CATEGORIES FOR FT POLK

7 RED CODNADDED WOOD PECKER NESTING SITES
I NESTING SITE

2 SOILS
1 3-151 SLOPE, MOD-NELL DRAINED, UNDULATING TO ROLLING DIS. U
3 3-152 SLOPE, NOD-NELL DRAINED TO WELL, OENTLY TO STRONGLY SL
4 (32 SLOPE, POORLY DRAINED FLOODPLAIN SOILS
5 3-151 SLOPE, ROD-NELL DRAINED ON NEARLY LEVEL TO UNDULATINO
6 3-302 SLOPE, UELL DRAINED SOILS ON ROLLING TO STEEPLY SLOPIN

4 WATER
1 INTERMITTENT AND FIRST ORDER STREAMS
2 SECOND ORDER STREAMS
3 TNIRD ORDER STREAMS
4 FOURTH ORDER STREAMS
9 NINTH

3 VEGETATION
I CONIFEROUS OPEN TO MEDIUM
2 CONIFEROUS MEDIUM TO DENSE
3 DECIDUOUS OPEN TO MEDIUM
4 DECIDUOUS MEDIUM TO DENSE
5 MIXED OPEN TO MEDIUM
6 MIXED MEDIUM TO DENSE
7 SHORT GRASSES
8 SUAMPS UET UITH 50? TREES
9 CANTONMENT

9 IMPACT AREAS
1 IMPACT AREA

S TRAINING AREA
I FIRING POINTS
2 TONERS
3 UNDERGROUND PIPELINE
4 TELEPHONE LINE
5 POER LINE
6 BOUNDARY
Etc.

Filpe 10. LIST option example.
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area o' fihe conl-Aple iap hy specifying (lie area's of' the WHAT option and enters the northwest and
northwest and southeast corner coordinates IFigure southeast corners of his area ol interest (ligure 14).

Many users need to continuously update their

4. If the user needs to know what exists in a speci- stored data. The Location EEWS offers two storage up-

fic location, he can use another section of WHAT, date options.
called ('ATI;GORY. C'ATE-GORY asks the user to
enter the coordinate ol a particular location and then 1. MODIFY lets thle tiscr chanige data stored in a

gives him an English-word printout about what occuirs particular location or area by entering thle edges of* thle
at that location for each of file inaps stored tor the area-, the user then call enter his new data t liguic Is).

installation (Figure 13). MODIFY is particularly valuable hecause it is so easy

5. If the user wants an English-word list of every toue

category for every map which contains information on 2. ALTER lets the user 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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TEST NO. 1
BASE DATA DT3PLAY

DATA VARTAALF NU. 3 WEST POINT SOILS
CATEGUIES

1 POORLY GRADED GRAVEL, POORLY GRADED SAND, ANU SILTY SAND, STRATIF"
2 SILTY SAND
3 SILT, IN PLACES OVER SILTY SAND
' SILTY CLAY, jN MANY PLACkS OVER SILT AND SILTY SAND
5
b SILT AND SILTY SAND, LES3 THAN SZ FEET AND COMMONLY 5TONEY

AND BOULDERY
) PEAT

9 mATER NOTE: FREQUEICY AND PERCENT of areas
are part of output; ACRAGE will
be added

DATA VALUE L.TREMES ARE 1,000 9.000

PERCENT I PERCENT
LEVEL VALUE VALUE PERCENTILE OF

NUMBER SYMBOL RANGE RANGE FREQUENCY RANGE AREAS ACRAGE

1.000 0.00
LOW m0.

1.000 000

............. l...U

.. .. ... . .. . . . ..... 4~ .. . . . .. . . . . .. . . . .. . . . .12.1IIII1.7a .1

2 ///// 21.11 418 $.qo
I/II it 2.779 10.61

.O..O... ... O.....O..........i........................ .................

uOooonuo 2.770 tu.bt
3 UOoOuOUO L1.11 1410 16.4T

u~uouo o 3. "7 27.05

3.667 27.06j e **9,e.11.11 166 1.S1

4.556 20,S9
........................................................................

xxxxxxxx 4.SSe ps.5o

S xxxxxxxx 11.11 3 3.3o
xxxxxxxx S.444 26'59

o.l. ... o a oo oi. to .. teooloe.tolt eol ......... le.......

onl mSmmm.444 2O.Sq

6 ::::DEAN 11.11 0773 61.626111554 6.333 90.22
......................................... l...........

49668699 6.333 9O.22

7 9996 96 11.11 37 3.38
90099" 7.202 93.60

............................................................... a......

.0O 11.11 1 0.00
seOe@@# 0.111 93.60

HIGHs 0.116 0.000/ 9 "mewOO 110t8 7e3 6.40
"109Ns 9.000 lt*$$g

HIGH 0 0484

9.000 100000
...... ............................. .................

Figure 11. (Cont'd).
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VARIALE,CATEGORY OR AREAS '

)variable

LAYER NUMBER "

(Soils Types)

NQ CORNER COORDINATES?
.1,95

SE CORNER COORDINATES?

>7,15

THE AREA BOUNDED BY 7, 95 EAST TO 7,125 AND 1, 95 SOUTH TO 7, 95 CONTAINS:

0000000000000000033333333333333
0000000000000000333333313333333
000000000000000333333333_3333333
0000000000000033333333333333333
0000000000000333333333333333333
0000000000003333333333333333333
0000000000333333333333333333333

NU CORNER COORDINATES?

:-exit

Figure 12. WHAT/VARIABLE option example.

legend can be altered to reflect new needs or the sym- AT]" is one of the most powerful tools within the
bols can be changed to emphasize specific categories Location EEWS. AllT searches for attractive, suitable.
of interest (Figure 16). or desirable locations for a contemplated use. For

example, the question "'Where are the potential arche-
The Location iEWS offers several modeling choices ological sites?" could be rephrased as "Where are the

through its DIII:INEi option. DI-FINI- has several parts: most attractive locations for prehistoric humans to
LIST. DI1ST. A1T., IMP, and ('OIN, have lived?" In this form, a user can generate site cri-

teria easily:
LIST is the same as the LIST option described

above, It is provided in both places because users often I. Close to water sources (see Figure 17).
begin work on DEFINE before they realize they need a
list of categories with which to work. 2. Near steep slopes fo~r cover (a distance deter-

muination).
, ..--,DIST lets the user generate equal-distancc contours.

,Distance contours can he drawn from one or more 3. On a northerly t'acinlg slopc br shade trofi tet
items within a particular map, or the items can be intense desert sun.
taken from several different maps. For example.
assume a user asks "Where are the potential archeo- 4. In a surficial geologic type which would be pre.
logical sites at Fort Irwin?" Since distance from water ferred and which would have preserved the areheo-
sources is a limiting factor, DIST would generate a map logical imprint.
showing the distance from springs (Figure 17). The
result of such distance analyses can be stored in the These criteria are then translated into relative ina.
Location EEWS database for further analyses. portance numbers (weighting factors) for each category

-- -. - -_---IIIII JI-



JPT I N?'
what

VARIABLE,CATEGORY OR AREAS 7

>cate-3ory

UHERE(R/C)?
.>3,120

ROW 3, COLUMN 120 CONTAINS:

3 3-15% SLOPE, MOD-WELL DRAINED TO WELL, GENTLY TO STRONGLY SL

! CONIFEROUS OPEN TO MEDIUM
4 600-800 METERS
4 85-89 DB
9 FOREST CONIFEROUS, COMMERCIAL/TRAINING

4 3 - 5%
5 280 - 300 METERS

1 EMPTY

IJHERE(R/C)E
1>,125

ROW 3, COLUMN 125 CONTAINS:

3 3-15% SLOPE, MOD-YELL DRAINED TO WELL, GENTLY TO STRONGLY SL

2 SECOND ORDER STREAMS
I CONIFEROUS OPEN TO MEDIUM
8 1400-1600 METERS
8 105 -109 DB
9 FOREST CONIFEROUS, COMMERCIAL/TRAINING
31 -3%
3 240 - 260 METERS
1 EMPTY

WHERE(R/C)l
>exit

Fipm 13. WHAT/CATEGORY option example.
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VARIABLE,CATEGORY OR AREAS ?
>areas

NU CORNER COORDINATES?
:1,95

3E CORNER COORDINATES?

TRAINING AREA

THE AREA BOUNDED BY 7, 95 EAST TO 7,125 6 BOUNDARY

AND 1, 9'5 SOUTH TO 7, Q CONTAINS:
DISTANCE FROM COCKADDED UOODPECKER NESTING SITES

RED CODKADDED WOOD PECKER NESTING SITES 1 0 - 200 METERS
2 200-400 METERS

1 NESTING SITE 3 400-600 METERS
4 600-800 METERS

SOILS 5 800-1000 METERS
6 1000-1200 METERS

3 3-15Z SLPE, IOD-JELL DRAINED TO !JELL. 7 1200-1400 METERS

GENTLY TO STRONGLY 3L 8 1400-1600 METERS
WATER 9 1600-1800 METERS

10 1800-2000 METERS

1 INTERMITTENT AND FIRST ORDER STREAMS 11 2000-2200 METERS
2 SECOND ORDER STREAMS 12 2200-2400 METERS
3 THIRD ORDER STREAMS f3 2400-Z600 METERS

VEGETATION NOISE

I CONIFEROUS OPEN TO MEDIUM 1 70-74 DB
2 CONIFEROUS MEDIUM TO DENSE 2 71-79 DR
6 MIXED MEDIUM TO DENSE " :30-84 B
7 SNORT GRASSES 4 15-9 OB

90-94 O3

Figure 14. WHAT/AREA option example.

on each needed map (Iigure I). I he weighting fIactors ATT-generated map Imo erosiom potential at the t.S.
are submitted to the computer using ATI. which gen- Military Academy. West Point. NY is shown in Figure
erates a result (Figure 19). Figure I) is not a final 20.
answer to the question of" possible archeological sites,
but it does clearly limit where sites are likely to he IMP is designed to do impact modeling. It comn-
found. On very large installations, this map can help hines user-selected maps in a maniaer sinila to) an ATI
focus direct field reconnaissance, saving time, effort, analysis. IHowever, with IMP, inipol ance weight el-
and expense. feets are increased veiy quickly: in AT. ellects atc

increased slowly. To use IMP, the user must have a
By correctly stating the problem, "negative" effects clear idea of how the potential impact problem must

can also be attacked using ATT. For example, erosion be defined. ATT inputs are easier to define and ATT
vulnerability can he restated as "Where are the most can combine many maps: IMP is limited to combining
likely (attractive) locations for erosion to occur?" An three maps.
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VOIA E.4TESmT on "eA T

Inspect area before starting to modify It.

LAYER NUNIrR

I? (Endangered species locations)

MU CORNER COORDINATES?
1 .00

SE CORNER COORSINATES'

THE AREA SOUNDED Bt 3,100 EAST TO 3,105 AND 1,100 SOUTH TO 3,100 CONTAINS.

000000

0 0 00 0 Existing Data In Ar to be Modified
000000

uN CORNER COORDINATES?

VARIABLECATESORY OR AREAS ?

OPTION?
~o~.hV Begin Modifications

LAYER NUNIER 7

LIMITS?

"EAsEENTER IN ORDER THE FOLLOUINS
OESINNING ROU,ENSINS ROUJIEOINNINO COLUNN,AND ENDINA COLUI
OR ENTER-EXIT-TO EXIT THIS OPTION.

LIMITS?
)1 "I ,100,1QS

PLEASE ENTER NEU DATA FOR LOCATION DEFxNm

t f I I I f
ov:L.,4: o 2 3 o *

21 0 0 0 0 0 o-Existng data for no #1
:>0 9 1 1 User input of rowdata

1 o 0 1 1 1 0--osputer tells you thiss tt ft have fit
2 0 0 0 O O -E xisting data for ro, 2

>L L.J. ' ser input
2 I I R 1 I Et.
3 0 0 a 0 0 0

3 110001T3 1 1 0 0 0 1

LINITS?
"ex.... 'N.shed

LAYER NUMSER 7

OPTION'

UARIABLE,CATEOP'Y OR AREAS v
,variale Inspect are after modification

LAT" NRDER ?

NU CORNER COORDINATES?
)1.104

SE CORNER COORDINATES?

I- THE AREA SOUNDED ST 3,100 EAST TO 3,103 AS 1,10 SOUTH Ti 3,100 COTSAINI

0 0 1 1 1 0

1 1 1 1 1 Newly enltere data

MIS CORNER COORDNATES

'JRIAILECATESORY OR AREAS

Figure IS. MODIFY option example.
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Importance Weights (the greater value.the more attractive)

* THE FOLLOWING DATA VARIABLES ARE IN THE MODEL *

SVARECODING FOR CLASSES
.VAR INDEXo

, ID 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 WEIGHT VARIABLE

----... .... .. v v - --......................................................... ...... ..............-
* 12* 0 3 3 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.00 * GOOD SLOPES *

* 13 * 0 -1 1 2-2- 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.00 * SHADED ASPECTS
* * * *t *

* 5 * - 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.00 DESIRED GEOLOGY.
* * * * ft

* 14 * 0 5 5 4 4 3 3 2 2 1 1 0 O- 1-1- 1- 1-1- -1-1-1- 1- 1 1.00 * DST FRM SPRlNGS:
* * * * *

* 15 * 0 3 3 3 3 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0* 1.00 * DST FRM HI SLP *

*t f * * ft

Figure 18. Weighting factors used in potential archeological site analysis.

assault equipment; or the normal hunling ranges of qualities and trade off alternatives at the same installa-

mountain lions. After the user defines where the new tion or among different installations.

land use is to be located, this land use placement is
stored as a map. This map can then be combined with One of the simplest and most useful of the unique
any other maps using the DIST, ATT, IMP, or COIN capabilities offered by the Location EEWS is that of

options of DEFINE. the predefined models. Since the input needed for ATT

and IMP models may require more expertise or time

The Location F;WS is usually used to find how a than the average user can provide, tile Location IFEWS

proposed change in an installation's traditional land offers two options which contain many predefined

use pattern may cause an environmental impact. The analysis models applicable to several installations:

Smethod is similar to standard planning practices. hut SUITAB(ility) and IMPA('T. In these predefined mod-

the computer allows faster, more detailed analysis at els, the user need only either:

an earlier planning stage. First, good locations for the I. Ask for the desired predefined model, or

new use are found using ATT. Then, the new use is

placed using LANDUSE in the best locations indicated 2. Place the new land use in a proposed location

by the ATT analysis, Next, the impacts those place- using the LANDUSE option (if needed) and run the

ments may cause are modeled using IMP or ATT. predefined model (Figure 22).

These steps quickly and objectively compare relative Because these predefined models can be used for
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Figure 19. Potential archeological sites-Fort Irwin.
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several installations in a variety of problem situations, environment-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 a new model can be cre- from the most accurate HQDA and MACOM sources

ated if the user wishes to develop his own. available.

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 algebraic equations.

The concept for the EEWS described in this report
can give HQDA, MACOM, and other Army decision- The syste., can analyze, in detail, multiple consid-
makers the information they need to identify, at the erations or an aggregation of several impacts. Location-
very earliest stages of planning, potentially serious specific data for each installation also are available.
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c>eews

3/ 3/82 15:02:50

~COMMAND?

I >map

NFUNT OF DISK U89242 AS 192 QUEUED
HOUNT OF DISK U89242 AS 192 IN PROGRESS
MOUNT OF DISK U89242 AS 192 COMPLETED

SHORT INSTALLATION NAME?
:ft Polk

OPTION'
>1anduse

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

ENTER X,Y PIVOT POINT OF STANDARD MAP
>240 125

ENTER X,Y PIVOT POINT FOR FINAL MAP
>60 130

ENTER ANGLE OF ROTATION
>45
ROTATION IN PROGRESS...
THE ROTATED DATA IS NOU STORED IN LAYER I OF FT POLK

OPTION?
:> impac t

THIS IMPACT ANALYSIS VILL USE LANDUSE PATTERN :
RANGE, MI, 3 LANE MANEUVER

IS CURRENT LANDUSE APPROPRIATE FOR YOUR SUITABILITY RUN!
.>yes

FOR WNAT CANNED MODEL?
>ipptankl (The name of the Pre-defined Model)

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