
The views expressed in this paper are those of the author
and do not necessarily reflect the views of the
Department of Defense or any of its agencies. This
document may not be released for open publication until

S, it has been cleared by the appropriate military service or
- government agency.

U.S. ARMY ROLE IN SPACE

BY

LIEUTENANT COLONEL JOSEPH R. NOWLAND

DISTIUTIO STATI4ERT A: Approved for pUbMIG
releue; distribution is unlimited.

12 APRIL 1989

U.S. ARMY WAR COLLEGE, CARLISLE BARRACKS, PA 17013-5050



Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS
BEFORE COMPLETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO. 3. i.CIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

U.S. ARMY ROLE IN SPACE Individual Study
6. PERFORMING ORG. REPORT N,.'4BER

7. AUTHOR(@) 8. CONTRACT OR GRANT NUMBER(s)

Lieutenant Colonel Joseph R. Nowland

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJ EC7, TASK
AREA & WORK UNIT NUMBER-

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army War College 12 April 1989
Carlisle Barracks, PA 17013-5050 13. NUMBEROFPAGE-

33
14. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) I5. SECURITY CLASS. (of this report)

Same Unclassified

15a. DECL ASSI FICATIONi DOWN GRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution is unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, It different from Report)

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side If necessary and Identify by block numbe)

20. ABS"1ACT (Coautiue . verse sti ift nacweamy wd Identify by block number)

The future battlefield has been described as non-linear, chaotic, intense

and highly lethal. To fight and win in this environment, the Army as develop-
ed the AirLand Battle Doctrine, which relies heavily on the fundamental tenets
of initiative, agility, depth, and synchronization as it fights the close, deep

and rear battle. Our current terrestrial intelligence and communications
qystems. alone do not provide the sufficiency of connectivity, reliability and
capacity to meet the demands of this new doctrine. These systems also suffer
from electronic jamming, frequency detection and targeting, and range and

DO , 1I 1473 EoieoF'Mov Ss OeSOLETE Unclassified

SECURITY CLASSIFICATION OF THIS PA ,E 'Wven Del Entered)



Unclassified -

SECURITY CLASSIFICATION OF THIS PAGE(Whem Data Entered)

coverage limitations. New battlefield surveillance and communications systems
offer increased day/night, all-weather capability to "see" deep behind enemy
lines, but will be limited because of stand-off positioning limitations and air
platform flight-time restrictions. Space-based systems cannot totally replace
terrestrial and airborne systems but offer enhanced capabilities that provide

timely, reliable information in a ready-to-use form necessary to fight the
"deep-attack" doctrine. This paper will review current military uses of space

and suggest several roles and missions for the Army in space as it moves into
the 21st century and attempts to meet the demands of the AirLand Battle 2004
Doctrine.

Unclassified

SECURITY CLASSIFICATION OF THIS PAGE(Mve- Data Entered)



UN CLASS I FI ED

IJSAWC MILITARY STUDIES PROGRAM PAPER

The viev* expressed in this paper are those of the
author and do not necessarily reflect the views of
the Departuent of Defense or any of its agencies.
This document uay not be released for open publication
until it has been cleared by the appropriate military
service or goverment agency.

U.S. ARMY ROLE IN SPACE

AN INDIVIDUAL STUDY PROJECT

BY

Lieutenant Colonel Joseph R. Nowland

Colonel Robert F. Hervey, SC
Project Advisor

40StZUTIIW STATDHUT A: Approved for public DTIG

Telessel dlstrihatimo U. ""limited
INSPECT0

US Army" War Col lege
Carlisle Barracks, Pennsylvania 17013 1c r ..

12 APRIL 198S9 L-'. - -__

D rC T; [

a3y.

AV.h!, m0 Cdes

UNCLASS IF I ED

I;t4 ,,< t .1 o



ME;STRFCT

AUTHOR: Josep h R. Nrotland, LTC, SC.

TITLE: The Army Role in Spa-e

FORMAT: In,vidual Study Project

DATE: 12 Apr i l 1989 Pages: 25 Class i cation: unc ass i ec

The future battlefield has been described as non-linear.
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agility, depth, and synchronization as it fights the close, deep
and rear battle. Our current terrestrial intelligence ann
communications systems alone do not provide the sufficiency o
connectivity, reliability and capacit> to meet the demands of
this new doctrine. These systems also suffer from electronic
jamming, frequency detection and targeting, and range and
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communications systems offer increased day/night, all-weatner
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because of stand-off positioning limitations and air platform
fl i'ght-time restrictions. Space-based systems cannot totally

replace terrestrial and airborne systems but offer enhanced
capabilities that provide timely, reliable information in a
ready-to-'use form necessary to fight the ',deep-attackl\doctrine.
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the 21st century and attempts to meet the demands of the AirLani
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THE ARMY'S ROLE IN SPACE

CHPTER I

In troduc t i on

The U.S. Hrm. has a rich her i tage in space, most notaoi :,.

the Army Ball istic Hissile Agercy*, which developed the Jupiter

rocket that launched our Nation's first satellite. Explor.er i.:

into space on 31 January 1-?58. This historic beginning was

quickly followed by a string of successes by the Army that

included the launching of Exployer 3 and 4, the develiopment of

the first communications satel 1 i te, the first lunar arid sol ar

probes and the launching of monkey"s Able and Baker into space

aboard an Army Jupiter nosecone, the first living beings

recovered al iye from near-earth space flight. Even America~,

first two men in space were launched into space aboard an "rmt

Mercurv-Redstone missile.1 These events marked the begining of

our Nation's exploration of space, a journey that woula not have

been possible without the contributions of the Army.

Thereafter, the Army developed a war fighting -doctrine that

has placed a significant dependence on space based systems for

command and control , reconnaissance, survei 1 lance, meteorolog>y,

navigation and attack warning. However, the role that the Army,

should play in this new medium has yet to fully evolve.

This paper will feature an review of unclassified literature

concerning the Army's role in space. Through the reference

material in books, professional journals and government



cocument6 , thi- paper vil -suggest severai rCl es tn at the rmy

shoul- pl BLa,- in spa. ce a. t mopeos.. i nt,- the 1 B..t :en ur. aY.n,

a ttempt s, to meet the dem..and.s ,,f the r.,,d Euanz at tie 2004 LC ,o tr Ie.

i nece ssar,. sta.rt i rig poi nt -for th i s stud- Pr:oje c t i s..a Dr ie

discussion c+ current mi I i tar>.s .p ace sy./stems ..nd .a( h: Stor ,-.a

review o+ the Army-' past role in space
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CHHZAPTER I I

Military Role in Space

I do not say that we should or will go unprotected
against the hostile misuse of space anymore than we
go unprotected against the hostile use of land or
sea, but I do say that space can be expiored and
mastered without feeding the fires of war, without
repeating the mistakes that man has made in
extending his writ around this glote.

President John F. Kennedy
Rice University, Texas

12 September 1962

The first use of space for mi 1 i tary operati ons :an De tracedz

to October 4, 1957, when the Soviet Union orbited "Sputnik., the

worlds first man-made satel 1 i te.2 Since then, over 2000

mi I i tary payloads have been launched into space by the Un i ted

States and the Soviet Union to exploit the strategic and

operational value of space for military purposes. This

"mi 1 i tarization" of space has led to the development of mi 1 i tary

space systems of enormous value in the areas of communications,

surveillance and reconnaissance, navigation, attack warning ano

meteorology which has greatly enhanced the combat effectiveness

of mi l i tary forces.

What we have seen is an evolution in space from a medium for

exploration, research and development to a new theater for

military operations, commonly referred to as the "new high

frontier" or "fourth dimension" that provides a tremendous

potential for mil i tary appl ication. This rapid development of

modern weapons and the subsequent changes in our war-fighting



nOC tr i ne h.a.-:' or. clual 1i ' .' i ncreas ed our re I sance on -pace-Da.Be:=

- - ters. =. tc 'a -c' t..he r e space i s the r 1 y med i um i u- .. r i ch some

imsr:,r tan t ml 1 ta.r' iunc t i ons :an be et:ec t i 'ye J :o _nuc teo. 3 Tr, is

rl lae1 n:e :.rl m 1 i tar":,> satel l i te-s can best be i l tustrate oiv. a

or let nes:r : t i:n of the caPabi 1 I ties that satel 1 1 ties rovic.

Commun i cat ions

The cr edibi i ty of+ any mi i tary force depend.s , on i ts ab 1 it..0-

to fight enemies in a variety of environments., whose capabi i ties

ar', across the full spectrum of confl ict. To that end, an

effective fighthing force must possess a highly' efficient

communicat ions system. The US currently operates f+i e space-based

communications systems to enhance the dynamics of its combat

power: the Defense Satel l i te Communications :System t.DSCS); Fleet

Satel i i te Communications (FLTSATCOM) System; Sate 1 ite Data

System 'SDS) ; Leased Satel li te (LEASAT) System; and the Hsr Force

Sa. e I I i te Communications (AFSATCOM) System. ,,Although not a part

of this paper, it should be noted that commercial satellite

systems provide significant capabilities that can be utilized by

the mil Ii tar>.)

The Defense Satell i te Communications System is a super.

high-frequency (SHF) satellite system "designed to provide

.oorldwide -secure voice and high data rate communications for

command and control , crisis management, and intel l igence data

transter. The DSCS supports tactical communications through the

Ground Mobile Forces Satellite Communications (GMFSC. Program.
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Tne .-. e -egment consis ts of a m:::ture of i,..e Fnase I I an:

tnnee ,.se II satel l tes in eostati *nnar- ,ry i t tiJtn four of

tne e irt satel 1 i tes act n ..as on-ormi t .ares .... Tine ,:.

s ::crit the CO m: pr v d inQ hi gh-ca.ac I ty tr. rsc,:n t inre t i

,ommur : c;t I ons, servi c e tween the C..-,CS .and tne US CINC- an:

t-e i r componen t f :, e-s. and frocm earl y warn i n tes to

operationsa centers. .... Additiona.lly, the DCS -supports CS service

to remote locations not adequately served by other means, and

rv des i am-resi stant secure communications, EtlA di.ssemination,

n,: ECCM net.ornks to selected users".4 The DSCS serves as the

r-mar.- means for Arm:.'s 1 ong-di stance commun i c.t ions

,equirements.

The Hir Force Satell ite Communications (AFSATCOI" System

"proides ior Emergency Action Message (EAM) dissemination,

1-S.INC internetting, force direction, arid force report back.

Communi'cat ions are also provided for a limited number of

high-pni or ioty non-Single Integrated Operation Plan-capaole force

elements. The space segment consists of AFSATCOM transponders

communication packages) carried on various host satellites

(Fleet Satel 1 ite Communications System and Leased Satellite

System>. Coverage is worldwide except for the south polar

region."5 This UHF system provides the Army's Special Operating

Forces wi th secure voice or secure teletype communications.

The Fleet Satellite Communications (FLTSATCOM: System

oro,:.es "worldw ide DOD tactical communications to the Navy, Air.

Force and other COD agen:ies. FLTSATCOM provides UHF..-"SHF

5



ommun c t i on be tween command centers ani: lee t elements -77

naa su rf±ace, subm arinre and a ir bornre for ces, c:ommunicationsa

c n cr, , r tingenc. oper-*at ions. and -s.pe i Ial requir eme t.

QLT-,7-. M also acts as a host s:sterm For HFECC' .... F-TEW-TCCfr

r.. ± ye nep 1oved spacecraft i r ,eo.stat onar:. orr, t pro.. i d r,

'..or I c. i we cover age of the ear th "s surface e t..een 70 deres. [..A

and 70 degrees .t itude" .6 The dedication of the t,...,entv-hre

c , ane 1 = to h i ,gn-.r or i ty users r.esa tr ic ts the Hrmy tr cm us i n

this sstern except dur inQ extreme si tuat ions.

The Leased Satel ite (LE.SAT) Commur, i:at ions S...=err

"consist s of four aeo1nthronous satel.. ich pro' ,ce

or ldwide ,communicatio for DOD. LEASAT is- be ing f.O.r icated as

an .. o Iurnt to the FLTSATCOM system and wi 1be used pr marl1 .l by

the U- Nav', tor interconnect ing ships, submar nes, aircraft ano

hore stat ions.-. In add i tionq AFSATCOM tr-ar ponder---- ,.Kcommuni,:.at i on

r,.-,: ') carr ed on LEASAT, prov i de commun i cat ions for some

non-ruclear Air Force uni ts .... The LEASAT system provides a much

needed communications capabi 1 i ty for command, control , and

communication.s (C3 operations wnorl 1dtwide; however, i t is

e ssential ly a peacetime system (e.g., n o anti-jam ar i

nuclear-hardened capabilities)."7 A imi ted number of trhese UhF

chanrrnel . are made avai lable to Arm> users.

The Satel l i te Data System I.SDS) consist of three satell i tes

that oper.ate in a I i hly ell i pt ical pol.ar orb i t to prowvide

communications coverage to areas that are out of 1 ine-of-si te of

the Defense Support Prog ram (DSP) satell ite system. These

6



-ate 1 1 i te s tr...,e I .r.ound the ..,jor Id tw ice each da,/ i .i th hal + o

i _ts orbi t t me ,'v.er North Amer i ca Ln, na 1 ,t i ts or.b i t Icme c ver

the -i- e t in or. The S'S., ys mtem is the only iJS, mii itarY

-orrmu on-=  sate1 1 i te that does rot operate I n a

,:Ieo.:.c, n c h r orou s ort. i t .-

NILSTAF. ( Mi 1 i tar. 3;tr at egi : and Ta,: t i cal Re 1 ay

ommruni -.ati ons System is the next generat ion of commurunications

_.te 1 1 te ,.,Jhich ,.ji 11 serve strategic and tactical forces ih tr.,

worldwi de, .Jam-resistant, survivable satelli te communicat ions

=.,/stem into the next century. Capable of operating in the UHFI

SHF and EHF frequenc- ranges, MILSTAR provides the minimrrum

esertial command and control requirements of the National

Command Authority (NCA).9 Principle users of MILSTAR will be the

strategi c nuclear-capable forces, the Navy, and tactical mobi ,e

iorces oF the Army, the Marine Corps, and the AirForce. The Hrrn..

, 1i 1 use the Single Channel Objective Tactical Terminal (SCOTT).,

to interface with the MILSTAR network.

Surviellance and Reconnaissance

Surveillance satel l i tes perform a wide range of purposes and

are normally divided into three basic categories: photographic,

electronic and ocean reconnaissance.

Photographic reconnaissance satellites are normally used for

strategic intelligence gathering missions such as accesing the

posture of potential adversaries in peacetime or monitoring

compliance of arms agreements. Tactical uses have also been

7



deve 1 oped -as the r esol utiion of the camera imrrcve E ain the

ava I abi i t,-- of the dat a has :crrease. I1C0

El ec tr on i: reconn.9. i ssa B.ce =ate te- al -.o referren:3 to- aS

ele:trc:,nic inte]l I gence (ELINT) -atel 1 i tes, are desi ne, to

detect and mon i tor radio el ectr::,n c si gnal s generate- D:" enemy

.cti l ties. Th is information can be used to identify the si ze

declovment and readiness of enemy forces as well as iaentif . the

location of air defense and early warn incl radars for t.argeting

and ei ectron i c countermeasures. Electronic reconnaissance can

al1so play a significant support role in the verification aspect

of arms control acgreements.11

Ocean reconnaissance satel 1 it ies locate and track surface

vessels on the high seas. Orbiting 600 miles high, these

satellites detect electronic emissi ons from ocean-going ships

through radio and microwave receivers. Computer comparisons of

the communications and radar signals emitted by these vessels

over time, provide the location and direction of the snips being

observed. These satellites will also play an important role in

future anti-submarine operations.12

Nay i gat ion

To know one's exact position on land, at sea and in the air,

has long been a requirement of miii tar./ forces. While tecnrnicai

advances have been made wi th ter.re str .9.a nav i .ona i systems,

these type systems are 1 imi ted by range and regional coverage.

For example, the ground-based LORAN (Long Range Mid to



Navig..ation. E.xstem provides some navigational aid to snips, nut

reaches :ut to onlyo." rcughly .00 nau tical males during ,flay Iignt

hours. 1.3

The United States deployed ts first satel11te n.vgationai

system (Translit) in 1964 to prov ide precise position upoates ,r

the Polar is Submar i ne Fleet. Rel eased to civ i ian use in the late

1%0,"s, the Transit System provided every user equippec with an

appropriate receiver with navigational accuracy of 50 meters.

Although positions could be fixed on land and at sea, the Transit

System could not fix aircraft or missiles in fi ight.14

The replacement system - US Navigational Satellite Timing

and Ranging Global Positioning System (NAVSTARGPS or GPS) - will

provide worldwide position accuracy to 10 meters. Providing

position accuracy to within 10 meters, navigation and timing 24

hours a day, under all weather conditions, GPS will offer

substantial improvements to a wide variety of air, sea and land

military operations. For the Army, GPS will provide timely and

precise positioning of friendly and enemy forces, more effective

fire support and close air support, enhance special operating

forces, and serve as a significant force multipl ier to our combat

forces.15

The Global Positioning System, besides performing its

navigational and timing functions, will also provide a nuciear

explosion detection capability. Small nuclear detonation

detection (NDS) devices will be installed on the GPS satellites

9



that (.,,ii I ne able to detect nuclear cetonations around the

'..or I d . I 6

Meteorol oQy

The Defense eteorological Satell ite Program .DMSP consi-t

of tw-o satellites in synchronous polar orbit that provides

weather information to military forces four times daily. in war,

this system may be the only source of meteorological data that is

avai 1 able to mi I i tary commanders. Army forces can obtain DSF

support through the Air Force Staff Weather Officer (SWO) or Air

Force Weather Service Detachments at airfields.17

Geodesy

Geodetic satellites provide information on the size, shape

and gravitational fields of the earth. This permits more precise

mapping of the earth"s surface necessary for the inertial

guidance systems of our ICBM's and cruise missile systems.

Defense Mapping Agency (DMA) also uses this information to

produce traditional military maps.18

Attack Warning

Perhaps the most critical and important tasks that

satellites perform is early warning of an enemy ballistic missile

attack. These satellites, in geosynchronous equatorial orbit,

track missiles by observing the infrared radiation emited by the

rocket. Al though the current family of early warning satel l i tes

can only predict a relative point of impact (footprint) for

10



inccomi ng mi s iles, they t 11 pro i ide suff Ci ent warn ng to

launch U:, iCE l. and dis--perse our strategic bcmber force. These

-atei1 1 te. may provide a- ruch as t.ent-Oe mnutes .arning

t imes., ,n 1 e the warn ng times may me cons ioerai: I ess for

suimar ine launched miss I es dependig r' on the i r 1 ocati on.1;.

In vi rtual ly every form of ml! i tary operation, from

low- intensi t:y con-il icts to strategic war, satellites serve as a.

majior "force mul tiplier". They gather s:iertic and tecnn,ca'i

intell igence, mon itor arms control agreements and interr, tio nal

cri.es, observe troop movements, and locate high-value targets.

They shoJ how navy's are deployed, provide warning of missile

attack, and intercept communications signals which carry tre

enemy's order of battle. Satellites provide accurate and timely

forecast for planing and execution of strategic and tactical

operations. They provide timing, position and navigation aid to

land, sea and air operations and make it possible to guide "dumb"

munitions with perfect precision. Then there are the

communications satellites which carry eights-tenths of all

mil i tary voice and data transmissions.20

Today, the Uni ted States relies heavily on the capabilities

of militar: satellites. They not only play a crucial role in the

maintenance of peace, but are vital to the planning and

prosecution of war. This dependence on satellites has been

progressively reinforced as the variety and capabilities of

equivalent terrestrial systems has diminished.21
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CHAPTER III

Army's Use of Space

In the earl>- days of space exploration, the Hrm> was the

preeminent leader in space research and development. Its role can

be traced to Robert H. Goddard's work in rocket technology in the

earl>. 11500's. Although Goodard"s work first found favor in

Germany where scientists and engineers adapted his research to

develope the V1/Y2 rockets, Goodard"s efforts began the Army"s

activities in space. At the end of World War II, the Army became

formally involved with space activities with the surrender of Dr.

Wernher von Braun to the Seventh Army in 1945. Wernher von Braun

and German rocket scientists and technicians formed the nucleus

of the Army team to build the first US rocket in 1953.22

Wernher von Braun led the Army's development of the nation's

first anti-ballistic missile in 1956, and the launching of

America's first satellite in 1958 aboard an Army four-stage Juno

rocket. Other Army efforts included the development of the

Jupiter-C Intermediate Range Ballistic Missle (IRBM), the world's

first active communications satellite and several of the first

moon probes and geodetic satell i tes. "Even America's first two

men in space, Commander Alan B. Sheppard Jr., US Navy, and

Captain Virgil I. Grissom, US Air Force, were launched into space

in 1961 aboard an Army Mercury-Redstone missile in 1961."23

The Army Map Service and its successor, the Army Topographic

Command, were also deeply involved in military space operations

12



x . e i.' e l rlq mas p of the moon that were used by Hrr i car

astr or aunt; dur i ng the Apol o grogram. The army Corps ot

Enginer s a lao pl axed an impor tant role in the Armya earl :.:_

n space, My bu I ldi ng much of the l aunch , teat, an: raearc

fac 1 i ties that NASA ut i ized to conduct many of ts cart ier

#l ights.24

Ir spi te of the Army's successes, President Dwrignt E,

Eisenhower initiated the National Aeronautics and Space Oct cf

1958 and directed that the National Aeronautics and Space

Administration (NASA) and the Air Force lead our future efforts

into space. Thus, the Army"s role in space was reduced to that of

a customer of space capabi 1 i ties. The irony was that the Army's

involvment in space operations had been reduced while this new

medium was growing in importance to the Army.25

The Army has recently made several commitments to

reestablish its role in military space operations. It established:

an Army Space Policy26 in 1985 to fully exploit evolving space

technologies. It developed a Space Master Plan (ASMP)27 in April

1-:?, to provide strategy, guidance and taskings to develop and

institutionalize the Army's exploitation of space to support tne

execution of the Army's AirLand Battle Doctrine. In April 17:5,!

the Arm' activated its own component, US Army Space Command

(USASC), to the US Space Command which was formed in September

1985. These and other similar activites have demonstrated the

Army's efforts to resume an active role in military space

operations.

13



CHAPTER IV

AirLand Battle Doctrine and Space

'Mastery of space is an important prerequisite for achieving victory in war2

Dictionary of Basic Military Terms
USSR, 1965

The future battlefield has been characterized as nonlinear,

chaotic, intense and highly destructive, complicated by the

possible use of chemical, biological and nuclear weapons.28 To

fight and win in this environment, the Army has developed the

AirLand Battle Doctrine, which relies heavily on the fundamental

tenets of initiative, agility, depth and synchronization.

"Initiative means setting or changing the terms of battle by

action."29 It implies an offensive spirit in the conduct of all

operations. Agility calls for friendly forces to act faster than

the enemy and to concentrate forces at the point of the enemy's

greatest vulnerabilities. It is the principle means through which

a smaller force defeats a numerically superior force. "Depth is

the extension of the battle in space, time and resources.

Commanders use depth to obtain the necessary space to maneuver

effectively; the necessary time to plan, arrange and execute

operations; and the necessary men and equipment to win the

battle."30 Synchronization is the means by which these efforts

are tied together to establish conditions for the decisive

application of combat power.31

14



Th i st. le o# ..t,.:ar " encom-a.s es aq i I I t , . ecep t ion, r i r eoc ,jer

and maneuver to re;en t enem" torceS W i th a .succes..i i n of

-anl erou,1i =; a n:c u nex.e:ec ted si t ua t i ons more rap i d :. than re car

r-eat o t hem 2 C'omman der -=-. must be abl e t,:, i -er t h i qn-va ue

e r emy ta ,_r aeo t- -;.e ize the i r, t i at ive , and us.e s r n c r, ror i zat i ,or ot+

ettrt to fi Qht outr.anned and outgunned. The extrensi or ot tre

c 1 o-e bat tIe w.i 1 1 create an even greater demand or the

-xrcr on i zat ion o maneuver arid fires. Corps and div i s on

commanders will need real-time surveillance and recorrass.iance

over the i r -area ot i nterest to concentrate reserves and + i res

againa.t isol ated enery formations. Violent engagements lasting

only:,- minutes and hours wi l l require the timely" transmission of

orer s to rep- si t ion forces before the arrival of enemy fol low-on

forces. ToDoraphi c products will be necessary to provice

commanders with timely information on the terrain over whirch

the i r future operations wi I I occur . Air maneuver and long-range

art i l lery units wi l l require real-time reconnai.ssane of fr iencl-

.and enemy locations to determine when and where their munitions

can generate the highest return. A survivable, responsive and jam

resistant communications system will be necessary to tie these

requirements together.33

The volatility of the modern battlefield and the

requirements for the synchronization of the rear, close and deep

battle will also necessitate surveillance, reconnaissance and

targiet acquisition systems capable of rapid collection, fushion

and simultaneous dissemination of vital information throughout

the battlefield. Mobility is an absolute essential. The network
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must be flexinle enougrh for the reori entation or expans ion o;+ the

corps area of operations and be ca.aole of continuous operatitons

under enemy attack. Current terrestr ial systems alone ao not

o*ier the suffici ency of connectivi t> among key operating

elements, r terconnect,.i t. arong forces ann- ava,1 abil tz of

resources to sati sfy these requirements..34 These sys.tems also

suffer from lack of capacit:y, electronic jammin, frequency

detection, range and coverage limitations.

Space-based systems cannot total ly replace terrestr tat anti

airborne system but offer enhanced capabil i ties that provide

timely, reliable information in a ready-to-use form, to support

the decision cxcle and the communications to facilitate the

execution of orders.S atellites can observe troop movements and

locate high-value targets. They can for the first time permi t

ground forces the use of a navigational tool comparable to those

found in aircraft and on ships. Weather and environmental data

can be collected, analyzed and transmitted direct1>' to command

posts on the battlefield. Critical environmental data can be

portrayed graphically on a video terminal for review. Al1l of the

essential ingredients for bringing combat power to bear can oe

provided from over-head platforms. Space-based systems also do

not require allocation of critical strategic lift assets to

transport equipment or base support to the theater of

operation.35

New US airborne battlefield surveillance systems iJSTARS,

ASAR$-2, ATARS and JSIPS) being developed by the Army and Air
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Force k.. i 1 of1 c er tactical commander; addi t i onal l...rI Qh t
k .. e z.ther Capaz, i I i t. to " " ee behin: eremy n nes i n a

c, or, er, t on a . war * bu t dco not p r ov i ce the same c a . a 1 i tes an

jur, v i., , I t,. as space-bas ed .survei 1 1 ance systems because o

s tand-off pos i t i on i ng 1I mi tat ioncr and air p! attorm fi ir t-t me

restricti on. The se systems are also vulnerable to air ano

con entiora.l missi le attack.3 ,

Comm i tmen t to the irLand B attle F i cght i ng :oc tr ine h s--

si -:na Ied the expans._.i on of- the battl efi eld into space. Ever.,. torm

ori miIi tart. o eratIon, across the entire spectrum of confl ict,

1.1ji ' e supported by space systems. This commitment also signals

a cireater dependence on space-based systems and the needj tor tre

Mrm:,. to take a greater role in space..3,7
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CHAPTER i.'

Army Space Roles and Missions

'Space is just another place where wars will be iought;
Senator Barry M. Goldwater

The wrmy.s abilit' to accomplish the missions speci ie, n

JCS Pub 2 is becoming increasing dependent on the integration :t

space-based systems into the Airl-and Battle Doctrine. ] though

tne Army"s Space Master Plan (ASMP) has yet to be final ized ,vMSP

has been out for review for six months), several roles Decme

apparent that the Army must undertake to insure that the

necessary mi 1 i tary satel 1 ite support is available to the Hrmy to

fight the land battle as it moves into the 21st Century.

.Space Control. Space control operations provide for the

freedom of action in space for friendly space-based systems while

denying freedom of action to potential adversaries.39 To maintain

this environment, the Army must acquire an anti-satellite

capabi1 i ty to ensure that those space systems supporting ground

actions remain operational. On balance, the US benefits more from

the use of space-based systems than does the Soviet Union.

Alternative terrestrial and airborne systems provide a degree of

redundancy, however, these systems are not capable of providing

the same degree of real-time collection, fusion and dissemination

of data necessary to fight the "deep-attack" doctrine.

Space-based radar and infrared imaging systems are also being

developed that will penetrate cloud cover and to allow nighttime
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sur e i I ,ce . Terre=tr ai arad i rbc--rne a.so-.tem.-. no r,t ra,..,.e tr

.r e c c, _ i 1 i t . ur'..' ... , 1 i p r-c, r;r ,-a-M - t,r. , u,2 s-ate I i r s

p r o. u dne Some Dp rot ec t i on . bu t the e e rr t -. r.an not e r c c, rrE r,e

Icn.i-ter-m eff ects of+ an n l urr e.tr cted So-, ..,ket . - 4. t e i e

The ;ov e e t 1r i or, o-s.e s. se a the .wor I d s or 1 op er at ;-ar i

.sn t i -. te I i te .- s tem a r ound-based or i ta .l i nter.,ept or * .r,

.t h u n, n i t has been d e-scr i bed a s a. ",cr- lide" e a.p on =. s.tern m c;

-- ,me,4! 1 t nas Oeen tested ag.a. ri.t s a tei I I te t.arce et or, . e .t

tent - ,cca-si ons since Cictober I . . Thes.e tes=.t-s rl ave c I ea ar. i-

emornstr-ated a capabi 1 i t,/ to attack sate 1 1 i tes in 1 ow-o orb i t . lip

to 5,Di00 k. i ometeras or 3.100 miles .41 This i s cr.i ti ca l to

ri 1 1 tar.:,. ground operations as I"vi tual , a. 1. vi ta l US intel 1 I gence

gather in; satel I i tea or-bi t .,el 1 wi thin the range o+ trie So, i et

P4:54T."42 Just as the Army woulId attempt to destro>" So't...et

terre str i al and airborne reconnai ssance sstems, the Arm:. reeds a.

r el !.are means at the operational and tactical 1 eve1 to .attack

ov ove t c ommu n i cat ion s re co n a i san ce and tar cie t .n sate t 1 t e

that can d; rect -forces and f ire power again-st our convent i onal

ground fo".rces and anti-sate] 1 1 te w..,eapons w,,hich car, *eatro-, our

cr itical strategic over-head assets.

The U.S. does not currently nave ar anti.-sate]l 1 te

capl.bi 1 it-,-. The US had developed and tested an air-ilauncrea

misile -'Hiir-L.aunched Miniatur e YehI cle-ALMA ) w ith a heat- seek.ing

warhead that could be fired from an F-15 aircraft at righ

altitude and intercept Soviet satell ites in low orbit. However,
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at ter conduc:t s n several tests, the Congress arnned furtner

te.-s.ng n 1187. The Defense Acqu i t cr. E:.ar .as recent! .

a: r e the ~r m: to l ead *a mu t I -ser '.' Ie ef f or t t c neve ao an

ant -satel i te capao I i t.'.43 "The objective cf the H:iT pr.ogr. .

, . t : 1 cy i ther *a 1 ard-base d or se.a-b.a ci, -SAT K i net ic energx

progr am based or SDI (Str.ategi c Defense Ini tia tive..,

te,crnczlg.."44 KLiretic energy weapons destroy targets by ei ther

impact or t imed exp osi o n.

,pace Suppo rt. These oper.ations provide essential suppor-t to

en.sure that space s:.'stems that support ground, *air and sea forces

are susta.ined and maintained. They include such acti vities as

laurching, maintainin g, sustaining and recovering space yen cies

and satell ites in space. It also includes the management of

launch fac i ities, ground control centers, astronaunt training,

satellite repair, replacement and reconstitution, and space

traffic control.45 The Army can play a role in man:. of these

areas, and in fact it is already involved in several , nowever, to

significantly impact on the support that space systems provide,

the Army must develop its own satell ite constellation to support

its unique operational and tactical needs. Although current U:.

space-oased systems offer considerable capability, the demands

that will be placed on these strategic systems during major

conflicts make their availabil ity questionable for operational

and tactical use. A surrogate system of single-purpose satellites

(LIGHTSAT or CHEAPSAT - although no satel 1 l te is cheap),

geographically focused and under the control of the U.S. Space

Command, as a supporting CINC to the warfighting CINC s, would
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oprovI 'Ie zir e-a tc--r tleii I It.R a.ala I t e i I C it. 

secur i t .o- irt r-theater ta.-- l intel 1 e, e e r,

C OfTlJ Fl C a I Ciir S Bs 1.) e Z s . .a r uduc e the tu r " l r tne ' satel 1 e

ri I nr, e t' r k . dd i t n a 1 sp-re LI '3HTEHT S .e 

.. n t e d -, n t .:: sP, a e an d r ema i n do'n. r m t u n t i I nri ce de d , n I e nrer

s.p B.F e re m.-. r i n cr e B.r th prepa ared fo- r i rnrnmeo t I r. t reo U . i rFt c,

e ne' t c.. s . e t s o r to incr-ease ap ace-based ss-tem , .

M em et I riCeF ed r eQu i r-eren tS

The rm . must .a l -o deve 1op -a ,apabi I i t'.. to ine:per S: p.,i ..e

I.un:h satel 1 i tea. The heav> dependence on the ,pace :Shut i e to

.au nch mi I i ta r>" p-;l-/i c.ads became ev ident af+ten the eha ren, er

.. ient twhich preven ted the orbi t o+ o l 1i i tar :. s ate I I i te +or

r e.n 1 , two ,.ears . The rm c cann ct aff :ord to, h .ave such .

imi ta.t n i n l r g high tens i ons or con 1 ic t . The -oyv i e t s h -a v e

c earl >. recogni zed the impo tance o th i s capab i 1 i t ,.- .,nd have

de..loe ,.cpe, d a nd te.sted a.kn impre ss ive ".surge l aun ch a b I 1 t, This

iVS D.A-rti a l due to the shor. t 1 i fe-sip a.n o the ir s tel Ites -an n

the -fr.equency that they must rep 1 ace the i r space asse ts. I t noes

holeer *present a si gn if i cant abt1bi i tv., tn replace or ex.,and :the r.

sa.te 1 1 i te s-.stems. The US does not have a. simi i ar capabi I i t:.

This i mi tat tion coul d encourQ h e th ovi et to strike our

over-head assests knowing that even if the LIS had the aoi1 I t, to

• s t r i k e b a c k a nd ii d s o, t h e S o v i c t c c, u I d r p l a. c e . ,' tne i r

satel 1 i tes in short order.

Force Enhancement. Th i-s i s the use of sp.ce s "stems i n tne

conduct of combat operations to improve the effectiveness of
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terrestr i . f orces. To effect th i s enh ancemen t , the i rm, mu st

ac q re ._n o i , erate spa-e- ,.basei -- =terns t:r Ila, V at i on

me*,e or, 0, ,. , ac t i cal i-arn r1 a n- .t.tB,:. a- =-e= smen t . nu,: 1 ea.r

det ct i cn . rnd cmmun cat i on to suopor t i ts " r 1 and E,. t. e

Do: ,tr i n . In the near term, the rm:v M uSt 0,ri c--jr e F,.:.. r e e

termi nals adn ,roun co ntrol stat i ons to 1 everage tre av a.i I B.o e

techncimv- of our existing satel 1 ite constel lation . HS an

example, USAREUR purchased a meteorological sate] I te receiver

capable of receiving weather data directly at the operational

level from two types of weather satel 1 i tes (Geostat i onarx

01perational Envirronment Satel l i te [GOES] and European

METROSAT).46 In the mid-term, the Army must purchase additional

sate1 1 i te terminal s and ground stations w.¢i th advanced

state-of-the-art technology that can improve the col lection,

fusion and dissemination of data that is already available from

our existing systems.

In the long term, the Army must reestabl i-sh its preeminent

role in the development, design and operation of new sateli te

systems, satellites, terminals and ground control stations, to

insure that Army unique needs are satisified. The past practice

o+ acting as a customer of space systems capabilities and

adjust ing doctrine and military operations to the capabiilities of

the available systems, has proven to be ine+ffective and

i neff i c i en t.

Manned-Space Operations. The Army must develop a capabil ity

to put trained personnel into space to conduct mil i tary
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furctions. Tre ability of a human to see, interpret , unce-s .- c

and i ntegrate data s super i or in marn w:y to that of a c ompu e r

ass.sted remote sensor. This is particularl true when a prob em

or . t uat ion ne cds to be anal z ed ad cc si s on s re en- to be mane

.icK1 and aeci sivel . A mi 1 i tary crew member in space can

responn to rapidly changing requirement.s as the:- occur on the

ground by redirecting over-head sensors, cata collecto:rs an:=

communcat i:'ns systems to focus on new si tuat ions cr to suoCr t a

ne.j mission. This flexibility cannot be measured, but it a1so

cann6t be overlooked. As ar example, diuring two US mannen-space

missi ons to the moon, equipment failure caused life treatenn,

situatio ns to develop forcing the crew to override the computer

systems, an.alyze the problem and take corrective acti on. in both

cases, because the crew was able to find a solution to the

problem, both crew and aircraft returned safely. There is some

question how these situations would have ended had the automated

systems been forced to complete the mission.

Recent US manned-space missions (US has only recently

returned to space since the Challenger accident) have focused

primarily on medical experiments, earth observations, mater.ial

and compound research and launching of commerical and mi I i tar.

satel 1 i tes. Al though these programs do not appear to contribute

,directly to a military function (except for the miliarx sateiiite

launches), they set the foundation for future experiments and

research that will benefit the war fighting effort. Manned-space

missions that could directly enhance the Army"s deep attack

doctrine include: determining the disposition of enemy ground
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forces and the r intentions; prov ilde tactical Ci to supp,_rt

the-ater operat ions; prov ile tar get acqu is ti on data to oper at i onal

and tact;cal f re directir ss.tems and assis-t operatioral

comman ders. by "seeirg deep" ard more comprehensi ely assess;ing

threat stengths and weaknesses. "A dramatic i 11 ustrat on of tn is

important aspect of manned space activity occured when

astronaunt. on board the Skylab noticed unexpected ec,>' current

phenomena in the sea currents below. Their findings are important

both for the militar:y application of minimization of sumarine

obselvables and for the interpretation of sonar returns."47

Having a military observer in space also eliminates the prejudice

that many of our ground combat leaders have towards "computers

and technology", and increase the confidence level of the

information being provided.

The Soviets have recognized the importance of a manned-space

capabil it>y and have made a strong commitment to use their manned

space program to achieve "mi 1 i tar:y superiority" in space. Of

interest in their most recent flights, have been the repeated

experiments in remote sensing, oceanography, meteorology and

geodesy. The Soviets have also concentrated on the production of

materials with apparent military application. Their success in

the rendezvous with space platforms is indeed impressive and

clearly an important part of any ml 1i tary manned-space program.

With the launch of their new space stations (MIR-Peace in

Russian) in 1986, the Soviets have had a nearly continuous manned

presence in space.48
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Conc 1 usi on

The US Army needs a balanced mil i tar pace program

o ns iting of manned and unmanned space systems an: platftorm=.,

mu I t i-purpose and s ng e purpose sate 1 ites cr i en ted to Arm:,

unique misa.ions and geographic areas, launcn fac i ities and

recovery capabi I i ties, an anti-satel ite capabli no t .. , .

vigorous research and development program to leverage current an,

future space technologies that will enhance the Arm s a r

tC,.t ing abil ities. Given the dependency that the ormy now places

on this new medium, it is critically important that the uS Hrm-.

take full advantage of the capabilities that space has to offer.

In that regard the Army must exercise an active role ;n the

articulation of space requirements, monitoring of space system

development, funding of space programs and most importantly, the

operational control and conduct of space systems in direct

support of land combat missions.
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