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ECENT EVENTS have demonstrated our
= wmsiiCCeSs i a realm that readily combines
technological superiority, highly trained person-
nel and joint operations into a valuable means to
extend the power—projection capability of US
hllllCU 1 UILCD"—UIGL lcauu iS bpa\,c uiii' u’iCu-
nological sophistication has opened space to a
variety of uses that directly enhance our ability
to globally project national power. The unique
characteristics of the space environiment offer
the United States rapid access to otherwise
denied areas of the world, and space systems can
contribute to suppomng multiple regional ter-
restrial operations in real time or near real time.
The military use of space came of age during the
Gulf War. As a result of the demonstrated value

of space in that conflict, the nations aiready
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pursuing improvements to their warfighting
effectiveness. Nations without space assets be-
gan seeking to deveiop or obtain these force
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The jos
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that space provides to the modern combat unit
are available to anyone willing to buy these serv-
ices from an increasing number of available

eamnatitore Thig realitv muct not he diemicced
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else we could find ourselves on the wrong end of
space forces employment.

A new world order defines the strategic envi-
ronment within which the United States pursues
its national objectives. These enduring objec-
tives are snmple ensurmg survival of the United

D[a[es as a Iree an(] maepen(]enl nallon IOS[CT'
mo a healthv and ornwmo Us economy; contin-

uing cooperatlve relauons with allles and
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US national military strategy
assigns four tasks to our Armed Forces.
We must ensure strategic deterrence
exercise forward preseiice in critical
regions, be able to respond decisively to
crises anywhere and at any time and
retain the capacity to reconstitute a larger
Jorce. . . . [Downsizing] constrains the
power available to project into a crisis and
stresses our ability to fulfill national
objectives. Consequently, it is vital that

Foiond ecalnles oo meooe Poeanldn T e ndes
[WE] WELY UdE UUT tUTiuEU WHYEL.

Il'leﬂ(]ly ﬂdllOIlS dn(.l promoung a stable and
secure world where political and economic free-
dom, human rights and democratic institutions
flourish. Unfortunately, the instability of our
modern world increasingly conflicts with these
national objectives.

Today’s conflicts are no longer bipolar.
Instead, the dimensions of conflict are expand-
ing, as econoimic chaos, nationalism, religious
and ethnic disputes and historic rivalries domi-
nate many regions. Future combatants will not
be limited to Third World weapons. Rather, any
US intervention will face an increasingly
sophisticated arsenal. The proliferation of mod-
ern weapons reduces the opportunity for easy
success in such unpredictable future wars.

Challenges Facing the US Military

The baitiiefieid of the future wiii be uncer-
tain—we do not know when the next war will
start, what the threat axis will be, whom we will
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to track superheated

xhaust gasses.

Rapid and responsive military power

nrojection demands imely and accurate
projection demands imely a

reconnaissance, reliable weather
monitoring, precise navigation, accurate
maps and ample communication linkages
for command and control. Growing
requirements necessitate a wide variety of
space systems that require continual
performance improvements made possible
by a robust space infrastructure. . . . Space
is the high ground we must control.

face or what their capabilities will be. The
emerging threat may well ignore traditional
approaches to deterrence. At the same time,
modern weapons provide even minor nations
the capability to achieve political results far
beyond the obvious potential of their forces. For
example, militarily insignificant Iraqi Scud bal-
listic missiles were politically significant and
socially frightening.

To meet these challenges US national mili-
Elry lrdlcgy dbblgllb lUUl' ldeb {o our AY"]CU
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Forces. We must ensure strategic deterrence,
exercise forward presence in critical regions, be
able to respond decisively to crises anywhere
and at any time and retain the capacity to recon-
stitute a larger force if needed.

Implementing this strategy is complicated by
the significant downsizing of our force structure.
This constrains the power available to project
into a crisis and stresses our ability to fulfill
national objectives. Consequently, it is vital that
our national leadership wisely use our limited
assets to ensure success across the full spectrum
of conflict.

An ambiguous threat and reduced force struc-
ture demand a more efficient means of project-
ing military power. We must significantly in-
crease the combat effectiveness of our force
structure through the synergism of capabilities
that provide force multiplication. With the
leverage this force multiplication provides,
more capability is available to the theater com-
mander to ensure mission success.

One means to achieve force multiplication is
through technological superiority. For example,
the widespread use of advanced munitions in
Operation Desert Storm clearly demonstrated
the return on US investment in high technology.
Limited casualties and focused damage were
the direct result. Another force multiplier is
training—the high caliber of our All-Volunteer
Force leverages combat power disproportionate
to the numbers we bring to bear. The concept of
joint operations is also proving to be an effective
force multiplier. The synchronized use of di-
verse service capabilities during joint operations
increases the overall effectiveness and signifi-
cantly complicates an opponent’s task. Space
forces have repeatedly demonstrated force mul-
tiplication and are crucial to the achievement of
US national security objectives.

Space Assets and Commanders

‘Given the availability of advanced weapon
systems to potential opponents, extensive space
capabilities are essential to the effective employ-
ment of US forces. Rapid and responsive mili-
tary power prolectlon demands tlmely and accu-
raie erOImdlbbdﬂ(/C I'CllleC weather momlormg,

i
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1st Cavalry Division M2A2s and
dismounts during the Gulf War.

iragi forces in the Uuy War were limiied to iknow c
while coalition forces freelv roamed thpfpaturplpcv desert. Precise navigafi

other uses as well: minefield clearance, artillery fire support, ass:stmg Us forces in
keepmg out of each others’ ﬁeldv of fire, precxswn—gutded munitions employment and
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while maintaining the utility for ourselves, else we may ﬁnd a crucial element of our

force structure rendered meﬁ"ectzve, or even used against us.

precise navigation, accurate maps and ample
communication linkages for command and con-
trol. Growing requirements necessitate a wide

variaty nf cnace cvcteme that reanire cnntinnal
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performance improvements made possible by a
robust space infrastructure. The United States
cannot afford to go to war today without fuil

ghace sunnort. Now maore than ever, space i c tha
Space supporn. iNow, more nar spaceisinge

high ground we must control.

" Space assets are available to US forces due to
farsighted US leadership in the research and
We are
able to use these sophisticated assets because
our government had the wisdom and our indus-
tal base had the resources to make the neces-

sary investments in the future of space. Our for-
ces need not look to foreign suppliers for critical
space products, nor are we dependent on the
worid market to meet our space needs. It is im-

martant that the 1Inited States maintain its sune-
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rior space capabilities.

develanment of related technolooiec
gevelcpment ol related {echnoiogies.
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manders in planning and conducting ground
operations. Enhanced capabilities will be indis-
pensable in the areas of reconnaissance, weather

manitorine navigatinn manninag and chartine
HIVIIWVLLLE, HIGVIGAUULL, IHAPPIHES Gl VIHALUIE

and communications.
Reconnaissance. It is essential to success In
any military operation that commanders know

enemvu force rhcnnmhnn ctrpnnfh and ﬂm: pn\n_
TGy 10IL0 GISPUSIuUI, Suliigul anu Ui

ronment where combat will take place. Space-
based reconnaissance elements allow global,
timely operations not constrained by sovereignty
The theater commander can enjoy
real-time situational awareness in otherwise
denied areas. Additionally, the commander must
know of any changes within his area of operation
to maximize force effectiveness during battle.
Space assets provide this needed information to
the theater with a level of detail that is useful
from joint task force headquarters down o the
foxhole. Satellites are available to support
battlefield preparation, enemy force assessment,
targeting, weapons cuing and battle damage
assessinient. We now nieed (o pluwuc this wealih
of information to the operators as soon as they

need it, without undue security limitations, and

concems.
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in a form best suiied to their need and levei of
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Weather monitoring. Weather—observation
assets used by military forecasters literally
reduce the fog of war by identifying and moni-

tr\mng weather nhpnnmpnq In many citnationg

SituaaUiad,

earth-sensing satellltes provide the only means

Space-based reconnaissance
elements allow global, timely operations
not constrained by sovereignty concerns.

Tho thontor nnmmandos ramn oning
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real-time situational awareness in
otherwise denied areas. . . . Space assets
provide this needed information to the

Iovol nf Aotosl thot 5 s "nnﬁ ’
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[from joint task force headquarters

down to the foxhole.
.}

of assessing field conditions in support of mis-
sion planning before the commitment of forces.
During the Gulf War, the Department of Defense
(DOD) and commercial meteorological satellite
systems were the principal means of acquiring
reliable weather data over Iraq. This information
was used to determine how best to conﬁgure in—
theater reconnaissance assets, which px‘c‘:CrSrOu-
guided munitions to employ and when and where
a unique—capability force should strike. Also, it
would have helped predict movement of chemi-
cal or biological agents had lllC)’ been used by the
enemy. The critical data provided by space—
based meteorological systems makes our ad-
vanced weapon systems more effective and gives
commanders the freedom to exploit the weather
as a component of decisive action.

Navigation. Timely, accurate and three—
dimensional navigation information from space

An o ~rarmmnn wnrldunda ormd rafaranca cuctarm
Oil a COMimioNn, wonGwial griG iCiCinie Sy swiii

solves the age—old problem of the field com-
mander knowing where he is and where he is
going. 'The Global Positioning System satellite
constellation enables US forces to maneuver
using all-weather, day—night accurate position-
ing, navigation, timing and velocity data. Iraqi

64

forces in the Guif War were limiied to known
roads in their own country, while coalition forces

freely roamed the featureless desert. Precise nav-
igation supports other uses as well: minefield
clearance, artillery fire support, assisting US
forces in keeping out of each others’ fields of fire,
precision—guided munitions employment and
covert missions. We need to deny this capability
to our adversaries in future confiicts whiie main-
taining the utility for ourselves, else we may find
a crucial element of our force structure rendered
ineffective, or even used against us.

Mapping and chariing. Earih resource sai-
ellites provide the information needed to develop

current maps of almost any region in the world to
a degree previously unobtainable. For example,
maps of Kuwait were over 30 years old and
required immediate replacement; space systemns
allowed us to respond to this need before Desert
Storm began. However, the US system is limited,
and we had o puu,haac additional i 1iTiages from
France to fulfill warfighter requirements. In
addition to maps, these resources allowed theater
commanders to plan amphibious and airborne
operations, track the movement of Iraqi forces
and prepare for and practice strike operations. As
foreign and domestic satellites are upgraded
with extensive multispectral imaging capabili-

tiac thau will nenvida imnravad and mare firmaly
UlS, uiCy win piUviul HTPIUvel aiid 1iUIC Uiily

mapping and charting products tailored to the
forces they support. It is essential that the United
States ensure its lead in this crucial technology to
avoid uuyuuduuw O fuu,lsu SOuUIrces.
Communications. Commanders require real—
time, assured connectivity to deployed forces to
execute battle plans. One of the lessons of Desert

Ctnrm was thr |nkﬂ1notnr commimicatinng Syvs-
(S 211 0 1ICAICE VUL IUTILQUUILS 3) O

tems were unable to meet commanders’ needs
because a modern communications infrastructuge
was simply not available. However, satelliie

communicatinne cvuctame have tha canacitv m
communicauens sysiems nave i€ <apacly <

handle large volumes of traffic accurately and on
time. In the Gulf War, over 90 percent of US
communications requirements into, out of and
within the theater were supported by military and
commercial communications satellites. These
links were not targeted by enemy jamming—we
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A theater commander must know when an adversary’s space system threatens

his operations and be able to decide on an appropriate response. The current network uses
PRI B APUSRSS [ Sy PU 1Py AR N Ip) ASSRRN Bt B SYRP) N JNP BN NRT I JR i-gay Bt i) SN
SToUIU—UAEU SENDUTY UCPoyea tnirougnuoul e wortid. 1n uie julire, we 1Heeu o Jiew 1eyy
vulnerable space-based systems to reduce the possibility of foreign interference.
. __________________________________________________________________________________________________________|]

must not expect similar freedom of action in
future conflicts. Essential satellite communi-
cations capabilities must be available regardless
of the level of conflict. This will require a sur-
vivable, on—orbit communications network with
multiple data links, to include electromagnetic
protection. For maximum benefit to our forces,
small tacticai terminals need to be deployed to
link individual units with overhead networks.
By using capabilities of both military and com-
mercial satellite communications systems, US
forces will be provided connectivity where and
when needed.
Ballistic Missiie Wwarning and betense
1t is unlikely the United States and Russia (the
Ukraine or China) will fight a nuclear war in the
foreseeable future. However, high~tech weap-
ons of all types are available in increasingly
alarming quantities in the international market-

place. Proliferation of chemical, biological and
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nuclear weapons, as well as modern long—range
delivery systems constitutes a grave threat to US
security interests. Small countries can now arm
themselves with weapons of mass destruction.
By the tum of the century, well over 30 nations
may possess nuclear, chemical and/or biological
weapons. Many of them, particularly in the
Middie East, are actively shopping for missiies
and other delivery systems to extend the reach of
their new arsenals.

Warning. The space-based ballistic missile
warning function includes sensors that provide
timely, worldwide detection, identification,
tracking and attack assessment of both strategic
and tactical missiles. Space wamning assets pro-
vide a much larger waming and intercept enve-
lope than ground-based radars, enabling the the-
ater commander to take effective action earlier.
In Desert Storm, the experiences of the infrared
sensors of the Defense Support Prograim showed

a shortfall in capability against the modern

65



lﬂCdlCl Ddlll\ll(., lll]\\llC Wllll a SllUll Uulll lllllC
Defense. In addition to responsive waming,
a ballistic missile defense system is required to
provide protection against intentional, acciden-
tal or unauthorized ballistic missile launches. A
layered defense of both ground- and space-
based systems needs to be developed and de-
ployed. Our initial capability, as demonstrated
in the Gulf War, is the Patriot system. Patriot

-]
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of US communications requirements . . .
were supported by military and
commercial satellites. These links were
not targeted by enemy jamming—we
must not expect similar freedom of action
in future conflicts. Essential satellite
communications capabilities . . . require a
survivable, on—orbit communications

network, with multiple data links to
include electromagnetic protection.

Rendering hostile space systems
meffectzve ensures greater freedom of

andinee £rme nerse $omes 212 orno Frsn

. ]
aciioi jor our eri estrial ana space jorces.

Today the United States has no such
capability. . . . This shortfall severely limits
the range of options available to national
decision makers in times of crises.

provided a limited, ground-based point defense

and was assisted by space—based assets with
ang was assisted by space—pased assets

launch information and impact point prediction.
The next step is to add longer range weapons,
specifically designed to counter theater ballistic
missiles and provide protection for larger areas.
Larger, more capable, ground—based ballistic
missile defense systems are required for limited

nrotectinon of the T Inited Statac againgt the larger
l}l VILLLIVEE VUL UV Vikivu auawes asuulot une ILIIE\/I

intercontinental and submarine—launched ballis-
tic missiles. The long—term goal is to add a
space—based defensive layer that will extend the
coverage umbrella to anywhere in the world with
its capability of destroying attacking missiles in
the boost, post-boost and midcourse phases.
Space—based warning and responsive defense
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threat while it is still over the launching country
and return the intercepted debris to its origina-
tors. A high probability of a successful defense
will significantly impact the decision to use such
weapons and greatly reduce their potential polit-
ical leverage. Once a credible, effective defense
has been demonstrated and fielded, the United

States will be able to discourace nations from

wJrane S il UL QUL WU uistbUG ARy Liduval

acquiring and stockpiling weapons of mass
destruction and their delivery means.

Control of the Space Realm
The first step in controlling space is knowing
what needs to be controlled. Space surveillance

focuses on detecting, tracking and identifying all
man—-made obiects and events in space. A theater

HEUL VURAS QLB vYERS (LU e R § Ve iie)

commander must know when an adversary’s
space system threatens his operations and be able
to decide on an appropriate response. The cur-
rent network uses ground-based sensors de-
ployed throughout the world. In the future, we
need to field less vulnerable space—based systems
to reduce the possibility of foreign interference.
Using these resources, the friendly and hostile
space orders of battle can be provided to the
commander in time to take action to minimize
the effectiveness of an enemy space system.

The second component of space control is
negation of enemy space systems. Rendering
hostile space systems ineffective ensures greater
freedom of action for our terrestrial and space
forces. Today the United States has no such
capability against satellite systems or antisatel-
lite systems, limiting counterspace operations to
attacks against the terrestrial infrastructure. This
shortfall severely limits the range of options
available to national decision makers in times of
crises. The United States needs a full-featured
set of systems able to neutralize enemy space
capabllltles while protecting ours. These fea-
tures include soft kills such as jamming, decep-
tion and interference and hard kills that disable
or destroy space systems.

Launch. As more space capabilities are inte-
grated into combat operations and training, a
reliable and effective launch infrastructure to put

November 1994  MILITARY REVIEW
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S ites into the plupcf orbits becomes more
critical. In light of rising international competi-
tion, the need for cheaper launch operations is
even more acute. The congruence of DOD needs
for responsive launch and commercial interests in
a competitive low—cost launch service demands
improvements in our decaying launch infrastruc-
ture and the development of new lift vehicles.

Carrent heavv_ and lioht_lift vehicle needc are
UiV Hvav y QUG gHUT L VULULIU HILUUS Aare

well met by in—place systems, but these consti-
tute only 18 percent of our requirements. Our
supply of medium-lift capacity is sorely lacking,
and space employment rests on our nonrespon-
sive, high—cost and decaying launch infrastruc-
ture. With a civil, commercial and defense part-
nership, the United States can operate an af-
fordable and internationally competitive space—
lift capability that meets the needs of our nation.

Satellite control. Control mechanisms for
lcxemetry, lfaCKii‘lg and commanumg our satel-
lite constellations are evolving as an integrated
satellite control network. This will reduce
duplication of effort and accompanying costs,
link all control systems to ensure continuity of
operations during crises and provide necessary
satellite mobility to support theater operations.
Ultimately, the ability to task a satellite and

receive vital miccion data will mave intn the the_
ICLTIVE Vildi (111351011 Udid v i 11U VO 1V Ui il

ater of operations for direct support systems.
Space is fundamental to implementing a
national strategy caliing for giobal commitment;
military power projection in regional crises;
rapid response under conditions of uncertainty
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forward presence; and maximum
achieving operational goals.

The space vantage point provides our forces
information necessary for the planning and
execution of military operations. In helping to
prepare the battlefield, space systems character-
ize the terrain, weather conditions and disposi-

Ac the cricic develang
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fﬁmency in

tinn of enemv farcacg
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space forces assist decisive force employment at
critical points. The ability to detect and react to
changes on the battiefieid more rapidiy than an
opponent greatly enhances the combat effec-
tiveness of US forces.

Space systems will always be first on the
scene. Although silent and unseen, these sys-
tems continuously and reliably support soldiers,
sailors, Marines and airmen deployed around the
world. Because of the growing dependence of
our forces on space—uaseU Capauuuic:b, we miust
continue to take the necessary steps to ensure the
requirements of the warfighting commanders are
fulfilled by the space systems we field. Further,
military space initiatives must be closely coupled
to civil and commercial efforts to ensure all
receive the benefits of advanced technology
investments while increasing our national com-
Only with

netitivenece in the warld market a
\Illl] YYiul a
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focused, integrated approach to space will we be
able to operate superior space forces.

Space uniquely provides the US forces essen-
tial capabilities that will mean the difference be-
tween mission failure and mission success. MR

23 i tho frmor

\ Waming Squadron, Alaska.

Commander Dale R. Hamon, US Navy, Retired, is a program manager for a major tele- \
communications company. He received a B.S. from Auburn University, an M.S. from the
Naval Postgraduate School and an M.S. from Salve Regina College. He is also a graduate
of the Naval War College. He served in a variety of submarine officer positions aboard
Sleet ballistic missile and fast-attack nuclear submarines. He also served as an assistant
professor in the engineering department at the US Naval Academy, Annapolis, Maryland.

Lieutenant Colonel Walter G. Green Iii, US Air Force, Retired, is the disaster coordi-
nator for the Office of Emergency Medical Services in the Virginia Department of Health.
He received a B.S. from Duke University, an M.B.A. from the University of West Florida
and an M.B.A. from Embry Riddle Aeronautical University. He is also a graduate of the
Air Force Command and Staff College. He served in a variety of command and staff
positions in the Continental United States and Alaska, to include director of plans and
policy, Joint Strategtc Defense Planning Staff, US Space Comunand; acquisition program

T YT T A T A A . Aoy Al
Huuutsrl JOr e Jorines iacticar A Lonunana, ana conunander, ATy LOion dnids

rft Contnl and

J

MILITARY REVIEW e November 1994

67



The Professional Journal of the United States Army

""‘,_Q
1}".

Coad L N TN L Vo) )y g
. .,&h"«;ka‘?:fr,.«l%;\,‘g;p
PR Yoy 1 I AT <
<R {

BT
S

PRGN
[N
hEAN

A
@

‘E!mﬁ" T

4



e SN
B
.m_ e
Lieutenant General

John E. Miller
Commandant, USACGSC

Brigadier General
Randali L. Rigby
Deputy Commandant, USACGSC

Military Review Staft
Colonel John W. Reitz
Editor in Chief

Major Michael |. Roddin
Managing Editor

Lieutenant Colonel George L. Humphries
Editor, Latin American Editions

Phillip R. Davis
Production Editor

D. M. Giangreco
Design Editor

Patricia L. Dunn
Books & Features Editor

Charles A. Martinson Il
Art and Design

Brenda C. Taylor
Manuscript Editor

Billie L. Hammond
Manuscript/Editorial Assistant

Patricia L. Wilson
Secretary

Amos W. Gallaway
Editor Emeritus

Consulting Editors
Colonel Alvaro de Souza Pinheiro
Brazilian Army, Brazilian Edition
Lieutenant Colonel Pedro Pablo Guevara
Chilean Army, Spanish-American Edition
By Order of the Secretary of the
GORDON R. SULLIVAN
General, United States Ammy
ief of Staff

s i T ol
N H."HA
Administrative Assistant to the
Secretary of the Army oress

MUTARY A r1. ,Mmlon $°0n
"L R

1ocus on ooncepts doc‘lnne and wamymng at the
tacticai and operainonai ieveis of war; and to support
the education, training, doctrine development and
integration missions o ‘the Combined Arms Center
and Command and General Staff College.

Professional Bulletin 100-94, MILITARY REVIEW,
appears monthly. This publication presents profes-
sionali information, but the views expressed herein
are those of the authors, not the Department of De-
fense or its elements. The content does not neces-

Army Posmon and does
;-'y it L

s ALY l( -
s»ble for the accuracy and source documenkatxon
of material they provide. MILITARY REVIEW re-
serves the right to edit material. Basis of official dis-
tribution is one per general officer and one per five
field grade officers of the Active Amy, and one
per headquarters (bamﬁon and higher) of the Amy
National Guard and US Anmy Reserve. MIUTARY
REVIEW s available on microfilm from University Mi
crofilms, Ann Arbor, Ml 48106, and is indexed by the
Public Affairs Information Service Bulletin.

MILITARY REVIEW (US ISSN 0026-4148) (USPS
123-830) is published monthly for $24 US/APO/FPO
and $32 foreign addresses per year by the US Amy
CGSC, Fort Leavenworth, KS 7-6910. Se-
cond-class postage paid at Leavenworth, KS, and
additional mailing offices. POSTMASTER: Send ad-
dress changes to Military Review, CGSC, Fort Leav-
enworth, KS 66027-6910.

89 Boo

Military Review

Headquarters, Department of the Army
Prepared by
US ARMY COMMAND AND GENERAL STAFF COLLEGE
VOLUME LXXIV — November 1994— NO 11
Professional Bulletin 100-94—11

CONTENTS
2 Letters to the Editor

6 Public Affairs in America’s 21st Century Army

by Major General Charles W. McClain Jr., US Ammy, and
Major Garry D. Levin, US Army

16 Information Operations

17 Force XXI Operations
by Brigadier General Morris J. Boyd, US Army, and
Major Michae! Woodgerd, US Army
29 Battle Command: A Force XXI Imperative

by Major James C. Madigan, US Amy, and
Major George E. Dodge, US Army

40 Harnessing Battlefield Technology

41 Neocortical Warfare? The Acme of Skill
by Colonel Richard Szafranski, US Air Force
Theater Information Strategies
by Colonel Jeffrey B. Jones, US Army

56 Future Foes, Future Fights
by Colonel Gary B. Griffin, US Ammy

61 Space and Power Projection
by Commander Dale R. Hamon, US Navy, Retired, and
Lieutenant Colonel Walter G. Green /I, US Air Force, Retired

68 Decision Support Technology
by Lieutenant Colonel Michael L. McGinnis, US Armmy, and
Major George F. Stone Ill, US Amy

77 World War Il Aimanac:

Incident at Nis: Consequences of the

US-Soviet Clash in Yugoslavia
by James F Burke

Insights:
Information for Battle Command
by W. B. Cunningham and M. M. Taylor
A New Way to See Terrain
by Lieutenant Colonel Clark K. Ray, US Army

N



	covtov1_5.pdf
	covtoc1_5_Page_1.tif
	covtoc1_5_Page_2.tif
	covtoc1_5_Page_3.tif
	covtoc1_5_Page_4.tif
	covtoc1_5_Page_5.tif

	art011_5.pdf
	art021_5.pdf
	art031_5.pdf
	art041_5.pdf
	art051_5.pdf
	art061_5.pdf
	art071_5.pdf
	art081_5.pdf
	art091_5.pdf

