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FOREWORD 

This individual study wu initiated by the Strategic Studies Institute. The author, Colonel Jan v. Harvey, contends that epac:e has joined the land, sea and air aa a separate dimension of warfare and,. as such, wili .. have at least as •uch impact on the way wars of the future wil1 be fought as airpowet haa had on warfare in the 20th century. · 

Colonel Harvey examines the military applications of .apace and the development of national space policies and atrategie11, incluc;ling the Strategic Defenae Initiative •nd the emerging exotic weapons technology. He then analyses theae factors in the projected globai environ.~nt of the next century to aueu the implications for future land warfare. , He concludes that there w.in be aignifi~ant implications for . the strate,gy •n4 .force structure of the future Army and . that the Ar111y must now begin to . prepa.re for thes.e changes. 
· 

The Stutegic Studies Institute is pleased to offer this study on space aa a contribution to the fie .f national security research~ . . 

~~~~ HOMAS R. STONE · . 
Colonel, FA 
Director, Strategic Studies- Institute 
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EXECUTIVE SUMMARY 

Thil atudy c4)ndders apace aa the fourth and newest military dimension 
and examines the implications of spac:epower and new technologies on land 
warfare to tbe aid-2.lat c:c=n.tury. Ita gen~1is vas tne reaurgence of interest 
in mUi tary 'apace operations among the senior lea<tership of the Army which 
began ~round 1983. Three factors can be identified as 110st probably being 
the primary caulea of this incr~ased interest in epace. First, the 
Preaidential announcement of the Strategic Defense Initiative (SDI) J~ith its 
poteotial for completely reorientiog the deterrent national defense strategy 
brouaht the iaaue of grourtd-b .. ed balliedc mis1ile defense sya.teaas to the 
aurface in the Army ag.ain. Ballistic aiuile defense had been etaentially a 
dormant iuue for eight yeaTa and had exilted only as a low-level research 
effort being conducted at a alin'imal funding level just au .fficiell't for . 
euatainllent. 

Second 1 buth the Air Force and · the Navy also recently had established 
major commands dedicated to apace oper-ations and within the Joint Chiefs .of 
Staff discuuionil had begun about eatablishing a unified or specified 
co .. and for apace operationa. Since the Army had not previoualy considered 
either a aervice or joint 1pace command, there. had been no overall Army policy or guidance establhhed for apace activitiea. 'l'he Army nee<Jed to 
decide if it should support :the establishing of a joint space command, what 
the impact of a joint operational command would be on land combat 
operation•• and what, if any, the Army contribution should be. 

Tbird 1 a couple of stuclies established that the Army was not fully 
exploiting the potential capabilities of apace to· support land combat, but 
it wa.s alreedy much more deeply dependent on space systems than waa readily 
apparent on the aurface. This dependence was increasing yearly without any 
planning having been done to evaluate its i.mpac.t on future land combat 
operations • overall goals and objectives for Army participation in space 
activitiee. · The Army ·lias begun to corTec t these shortcomings but many 
far-reaching decisions need to be made in the near future. 

This study examines aome of the aspects of space as the fourth military 
dimension which need to be c:onaidered in making these decisions. The 
study •s eatphaaia is on functional roles and uses of space for militaJ"y 
purpos~s 1 so only peripheral .reference is made to the threat environment. 
Threat projections will be significant in determining force capability and 
s1,ecific aystem requirements, but should not be the determining factors in 
•ervice roles or organizational etructuring since the t1a-tional military 
power must be adaptable for appropriate application acrose the entire threet 
spectrum. 

'nle first chapter looks at 1pace as a.n arena for warfare by examining 
the military characteristics of the apace environment and space operati.ons 
as th~se characteristics reflect differeneea from the air, land 1 and sea 
waclare dimensions. Space operations are examined to the extent n_i!cessary 
to provide a re~erence base for discussing the nomenclature and paraateters 
of orbits and 1pace system operations of significance to pree~nt and 
projected military operations. 
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'ftle next chapter conaid.ers tl'l·e way ailit.ary space-base-d sy&tems 

developed t ·o support 11ilitary operations in the co...unications, early 

warning and surveillance, meteercHogy, navigation, and geodesy an,d ma,pping 

functienal anas. The roles of the different military department& in the 

development .a-nd use of e.pac.e syste•s, the i•pact of the military 11ervic:ecs 
beco11ing increasingly dependent on space-baaed ayste•• in· order t-o 

succeufuly accom.plish their minions i and the eapabil ities •n~r limitations 

of space sylt~ma to provide eupport in puc.etime and .,artime envir®r~~ents 

are co11pared for each milit-a·ry ae~ice.. The e:awergence of space syste.ms from 

the demain of the research and develop.ent co.-unity into the ailitary · 

operations domain is examined and the i11pact of this transition on the 
design, survivability, la.unch atrategy, and operation of future apace 

aystem& ia developed. · 

Chapter three concerns the nationd 1pac.e policies and stra·tegie-s wbich 

guided the mUita.ry into the apace age and ana.lyz-ea the curtent national 
goals, SDI, and the national defenae and space strategies which providr -t~ 

paraaet.ers wi'thin which ailitary activities in 1pace will be focu•ed {cu. the 

foreseeable fu.ture-. Ae.hieving the goal of chan·gin.g the basb for the 

national military deterrent atrate.gy fr011r an offensive retali•tion. threat to 

a defensively orient-ed: capability has the po-tential for c•uaing 111ajor 

changes in the alloca-tion of defense resources aod the way the total 

military f-orce is structured. It is important that all the tailitary 

services participate in the planning for these changes now to p.repare for 

the transition period. whi&h will be charac.teri-zed by varying mixes of 

offensive and defensive strategic force·•· and ... jor modifications to t:h.eir 

force structures. 

<:hapter four consid:era the problem ()f space -.rfa.re, th-e develop•ent of 

a ballistic missile defen·se syste .. , and the emerging milita.ry apace 

technolo·gies which will not only be the. ba1ria for s:pace warfare 1 but also 

have the potential for profound efft-cts on the way •an are fought in the 

other dimensions. 

The concluding chapter projects the global envir.onment into the next 

century and develops the fo-ru in vh.ich land power could be applied in 

achievi.ng national objectives-. The analogy of the histo-rically recent 

addition of the atmosphel'"e as a dimen.aion of warfare is then used as the 

basis for assessing the impacts of space aa the fourth dimension of wa-rfare 

on the way future wars will be fought 1 and the i .. plications e>f these changes 

l)n the 21st century Army. The capability for manned flight has had a 11ajor 

influence on the way military activities are conduct·ed in every mba ion 

funt.tional area. To assume that •ilitary operations in space will not have 

impacts in the other dimensions at le-ae·t as significant and far-reaching as 

air operations it~ to ignore the lessons of history and to proceed into the 

21st centuey prepared for 20th century warfare. 

Space systeaa are becoming ope.rational military systems, vice' the. 

research and development managed syatea they have be·en in the. paet. .The 

Army do.es not have the qualified personnel or organizational structure to 

use space and space-based systems to their fullest potential • . This ia an 

immediate requirement t and meeting this challenge will greatly facilitate in 
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the longer range requirementa of asa~sa ins and incorporating military 
operation• in apace ~nd apace technologies into land warfare, preparing the 
Army to fight in a four-dimensional environment, and establishing the proper 
perspective in the Army for epace operat.ions. 
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CHAPTER 1 

SPACE • THE FOURTH MILITARY DIMENSION 

Section I. General. 

In the traditional land· ~nd sea dimensions of warfare, the phys~cal 
characteriatics of the environment have greatly influenced the develo~ent 
ol the doctrines, strategies, and tactics of the military force operating in 
that dimension. The introduction of air as a dimension of WaJ"hre earlier 
in this century not only added a new operating environment with its own 
particular set of characteristic• 1 it also increased the dimensional · 
combinations, or warfare in~erfaces, from three to seven • . The increase in 
interfaces follows the laws for combinations .and pel'lftutatic:ins. The 
significance of a new dime~sional interface on the doctrine, strategy, and 
tactics within an older dimension may be as significant as the overall 
impact of adding a new dimension at the national defense level, or the 
introduction of a major new technology to warfare. This has been well 
illustrated by the impact of air power on the application of land power and 
sea power since World War I as well as the impact of air power . itself cin 
warfare. 

The addition of apace as a military dimension will increase the 
dimensional interfaces to 15 and, incorporating the anticipated outcome of 
the intensive technology reaearch from the SDI, will greatly increase the 
potential for further complicating .the battle arenas of the future. 11le 
physical characteristics of space are at least as distinct from the air as 
the air is from the land or sea, and these distinctions as much as anything 
else drive the conclusion that space is not just a continuation of the air 
warfare environment but a separate military dimension. 

Section II~ The Environment in Space. 

Space itself is far from being an empty void and is a harsh and hostile 
environment for both manned and unmanned satellite operations. Although 
atmospheric partieles ·are widely dispersed. the effect of atmospheric drag 
at 150 kilometers is sufficient to cause the orbit of a satellitt;! to decay 
in about one day. The atmospheric drag effect decreases with altitude, so 
that a satellite at an altitude of 370 kilometers will remain in orbit about 
one year. The effect of atmospheric drag is also a function of shape. size, 
and density of the satellite 1 as it is with aircraft in the atmosphere .1 

The Van Allen radiation belts are part of the magnetosphere of the earth 
and contain high energy protons, electrons and helium nuclei. ntey extend 
from about 75 degrees north to 75 degrees south latitude, curving in at the 
poles. Starting between 600 to 1000 kilometers and extending out as far as 
64,000 kilometers from the earth, they present a significant danger to 
manned space operations and all satellites require shielding against this 
r;diation.2 Solar winds also constantly bombard an object in earth orbit 
with charged particles, electrons ~nd protons· primarily, moving at 
approximately 500 kilometers per second; during a solar flare, the particles 
may be moving up to 2,000 kilometers a second. Although the ambient 
temperature in space is close to absolute zero, an object illuminated by the 
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sun is without the screening protection of the earth's atmosphere and 

~ubject to the full effect of the sun's radiant heat, so extreme variations 
1.n temperature are metalurgical, electrical, and manned activity factors 
which must be accounted for in space operations.J These environmental 
factors do not represent insurmountable barriers but, like weather and 
terrain to land operations, will significantly affect military apace 
operations. 

Among the forces which act on a satellite in apace, the primary one 
which must be overcome to achieve orbit or maneuver in space is gravity. 

Gravitation gives shape to apparently featureless apace. 
Everybody in the solar system has a gravity well, the 
area around the mass in which the force of its gravity is 
of major significance. The more massive the body, the 
deeper the well, and the more force must be used to 
escape from its surface. The earth's well is 22 times 
deeper than the moon's. Hence it takes considerably less 
energy to move from the moon's surface to geosynchronous 
orbit than it does to reach that orbit from the earth.4 

This gravity well-energy relationship is best illustrated graphically.5 

The Grcvity Wells of the Earth-Moon System 

/• 
I \ 

I I '-----~ 
~I 

Cislunar Sp<~c t' 

Moon 

Earth 

Figure 1. Gravity Wells 
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'l'he measure of energy required to maneuver an object in apace is -represented on the diagram by movement along the gravity uell curves. For example, it requires enough energy to impart a velocity of approximately 8 kilometers per second to an object in order to move it from the earth to orbit. To move an object to geosynchronous orbit, approximately one-tenth the distance to the moon, requires nine-tenths of the energy required to move the object from the earth all the way to the moon. Beyond the moon, in translunar spac·e, the gravity well of the sun is the predominant force. 

Satellites are placed into orbit using either multistage.d expendable launch vehicles (ELV) or the partially reusable Space Transportation System • the apace shu~tle. A typical trajectory for a satellit~ being l~tinched by an ELV is shown in Figure 2. 

end of ~~enic:al flight 

](d stegr burnou1 1nd 
llf>illlloor. fro" ' Nlelhtt 

_____ ....., __ 

Figure 2. Flight Sequence for an ELV6 

Section III. Military Characteristics of Space Operations. 

Space is commonly defined as the region beyond the earth's atmosphere, but the boundary between air and space has not been precisely defined either physically or in national or international law. 

At 80 kilometers above the surface of the earth, the atmospheric pressure is about one millionth of se& level• at 160 kilometers, it is down to one hi llionth, 7 In spite of these low numbers, atmospheric drag below about 100 kilometers is sufficient to cause such a rapid decay in a satellite orbit that 100 kilometers ia usually selected as the boundary bett1een air and low-earth orbits (LEO). Low earth orbits then extend up to abbut 500 kilometers, or the area between the earth's stmosphere and the start of the Van Allen Radiation Belta.S There are no uniform definitions for orbital zones a~t~ough the ~ene~al a~ree~en~ ~s thaJ differentiating betHeen zones for 111.1 htary apphcat1ons u stgn1hcant. The second orbital zone is high-earth orbit (HEO)• extending from 500 kilometers up to 
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about 35,900 kilometers, or geoaynchronous orbit.1° These ~one~ are 
depicted geographically in Figure 3. 

.T .. AJIILUJIAJI IPACI 
CH.II 

. . . . {:ltlttt •Atmt OMtt CJ,tf.Ot 
,. ~ U*AR ·OitalT /IUJif!AO"J / ' - .,. , .. 

f~T~ tLOIJ / . · \ 

\1 'OJ_' ... _ . • I 
tiOOtl • . . , 

\\ . . IAilf·H 

CTLSI 

Figure 3. 

' "' 
c.:;.;.Yrttil.f/tGAf)UI OR,IIT lAO) 

Milita.ry Space Opf!rat.i-ooal Z-ones, Over.all View, 
Earth-Moon System, to Scalell 

These are the two zone·s .of -current signi.ficaoce in milit,ary space 
operations.. ln the futu:re, as 11p•ce operations and ,space.-based weapons have 
more influence on military operation.ill, cis lunar sp.ace, the zone from 
geosynchronous orbit out to lun.al" Qr;bit a.t 390,000 kilDIDeten; lunar orbit_, 
the zone up to 100 k.ilometers Jrom the .lunar surface and moving in ea.rth 
orbit with the moon; and translunar space, the zone ·from lunar· Qr:bi.t out to 
about one 111illion kilometers from .the ea·r th, wi l1 a 11 be mi Htari ly 
significant. 

To optimally exploit s.pa.ce as a military ~imenei-on_ , even i .f only in 
support .o·f air, la;nd, and sea military QperatiQns 1 r-equi-re-s a . 4iff~ren_ t 
conceptual basis of time; distance·, and energy requirements than .ha.t!l b~'n 
required of military strategists and plan.nera in the p,a-~t. By i.nHialty 
idealizing the space environmen.t, the mov-eme.nt of a :tatellite in orbit 
around the earth can be treated aa· riothin_g more than a speci•l applie~tion 
of celesdal mechanics where the consideration of pure conic orbits is 
sufficiently accurate for a practical unde-rs~an.<ling .of the concept•. · 
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By the year 1618, Kepler had sufficiently observed the orbits of· the planets to set forth his three lava of planetary motion: 

• The orbit of each planet is an ellipse with the aun 
at one of the foci. 

• In a coordinate system with the sun at the origin, 
the radius vector of each ple net ~weeps through equal 
areas in equal time&. 

• The squares of the periods of the planets are to _eaeb other as the cubes of the semimajor axes of their 
respective orbits . 12 

These laws form the basis for Nevton's development of the law of aravity: "The force between each planet and the sun varies inversely as the square of the distance from the sun to the planet." 13 The mathematical development of Kepler•s lawa establishes that the three conic orbits, elliptic, parabolic, or hyperbolic , depend on whether the total ertergy per unit mau of the object is negative 1 zero, or. positive, respectively.l4 Elliptic, a special case being circular, is the common form for' or_bits of current military interest. 

Fi$ure 4. Geometry of n Satellite in Orbitl5 
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A few parameters need to be defined in order to diffdrentiate between, 
and describe the military signifieance of, particular orbiu. The orbHa.l 
plane is the plane which contains the orbit and paaaea through the cehter of 
the earth. 

Figure S. Orbital Plane 

'Dle intersection of the orbital plane and the earth '• sud-ac-e h always 
a great circle. The ground track of a satellite- is the t ·raee of the qadir, 
the point of intersection of a hne between the- center 0 1f the earth ana the 
satellite and the earth's surface. 

Figure 6. Satellite Ground Track 
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The time required for a satellite to complete one revolution .of the 
earth h the orbital fi:riod. The angle between the orbital plane and the 
equatorial plane 1s t e inclination of the orbit. 

Figure 7. Inclination Angle 

This inclination angle is ~easured counter~lockwise from the equatorial 
plane• an orbit with an inclination of ~ero is an equatorial orbit, angles 
between 0 and 90 degrees are poaigrade orbits, 90 degrees is a polar orbit, 
and inclinations between 90 and 180 degrees are retrograde orbits. 

EQUATORIAL .ORBIT 

Figure 8. Satellite Orbits 

If the orbital plane has a positive inclination, that is, the orbit is 
not equatorial, the ground track of the satellite will move north and south 
of the equator between latitutes equal to the inclination. However, the 
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time spent north and south of the equator will be equal only if the orbit is 
circular. The ground track of a satellite in an inclined orbit ther~fore 
appears, on a flat map of the earth, as a sinusoidal trace which is 
compressed because of the earth's rotation. Thit compression, always 
westerly, is called re!ression. The amount of regression of successive 
ground traces is approximately equal to the orbital period times the angular 
velocity of the earth, 15 degree110 per hour. A satellite wi.th a period of 90 
minutes would have a regress ion of approximAtely 22.5 degrees which Neans 
that every 16 ~rbits (24 hours), the ground tracks would coincide. 

The cltitude of a satellite is measured from the earth's surface, the 
radius of an orb i t from the center of the earth. The highest altitude of 4 
satellite is the aposee, and the lowes t altitude, closeat point to the 
earth, is the perigee, !U shot·n in Figure 4. 

The radius of apogee and radius ~perigee are the farthest and closest 
distances to the center of the earth. In a circular orbit, apogee and 
perigee are equal and the single value , altitude, describes the orbit. From 
the equations of orbital motion, it is apparent that the velocity in orbit 
decreases and the orbital period increases with altitude. At an altitude of 
35,900 kilometers, the period is 24 hours which makes this orbit 
particularly useful. A satellite in a circular 24-hour orbit will complete 
one-half a revolution in the same time the earth completes one-half a 
rotation, so that the north- and couth-bound equatorial crossing points will 
coincide and the ground track , for an inclined orbit. will be a figure 
eight, extending from pole to pole for a polar (90 degree) orbit. With an 
inclination of zero degrees, equatorial orbit, the satellite ground track 
will be a single point on the equator. The 24-hour orbit is termed 
geosynchronous and the geosynchronous equatorial orbit, geostationary. 
Since a satellite in geostationary orbit appears to be in a fixed position 
when viewed from the ground and is visible from a little over 42 percent of 
the earth's su.rface because of its altitude, this is a valuable orbit for 
communications relay and earth surveillance satellites. Typical 
geosynchronous earth coveraae is shown in Figure 9. 

Figure 9. 

180 150 

Maximum Earth Coverage of a Geostationary 
Satelli t e Located Over Panamal6 
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The earth ie not a hoeogenoua sphere, and the bulge at the equator has the effect of causing the orbital p·lanes of posigrade orbits to precess (that ia, rotate) to the west and aatellites in retrograde orbits to precess to the east. The precession is zero for polar orbits ·and baa. rio meaning for equatorid orbite. ·The preceeeion rate will also ·vary· wit.h the altitude of the utell it e. The sped fie military application of this · orbital. characterietic is the aurisynchronous orbit; an orbit · inciined between 95 and 105 degrees. at altitudes between 160 and 1600 kilometers 1 such that. the orbital preeeuion is about one degree per day which results in the · 
relationship between the angle of the aun and the satelHte re~aiuing conetant throughout the year as the earth rotates around the sun. 

Figure 10. Annual Precession of Orbital Plane 
in a Sunsynchronous Orbit 

This unique orbit is significant for comparative photography and other sensing activities from satellites. 

The equatorial bulge a.lso causes precession of the major axis. of inclined elliptical orbits within the orbital plane. This precession moves the nadir of the apogee and perigee of the satellite, At inclinations of 63.4 and 116.6 degrees, the precession rate is zero, the orbit is stable, so that the apogee and perigee locations remain at the same latitude. The 63.4 degree highly elliptical (apogee at about 40,000 kilometers, perigee at about 500 kilometers) twelve-hour, or semisynchronous, orbit h-.s been named Molniya froa the Russian satellite which first used it. I~ is useful f~r communications relay satellites since it is a stable orbit and provides extensive time over the northern high latitude· regions beyond the view of geosynchronous satellites.l7 

Typical orbits for military satellite systems are illustrated in Figure 11;-
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Figure 11. Military Space System Orbitsl8 

A - Meteorological 
B - Navigation, Ocean Surveillance, or Communications 
C - Early Warning Surveillance and Connnunications (Geostationary) 
D - Communications (Molniya) 
E - Nuclear Detonation Detection 

The type of earth coverage which can he obtained from a satellite 
constellation is illustrated by a system of 16 satellites in four orbital 
planes with four satellites in each plane. Each plane ia separated by 90 
degrees and, within a plane, the four satellites are 90 degrees apart. Each 
orbit is inclined at 54.7 degrees and each satellite has a period of six 
hours. Figure 12 shows the ground track for one satellite in one day. 
Figure 13 shows the ground tracks for all sixteen satellites for half of one 
revolution, or three hours.19 
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CHAPTER 2 

THE MILITARY ROLE IN SPACE 

Section I. General. 

Since the beginning of the apace age 1 there has been a. 8tead·y, albeit 
uneven, increase in the involvement of the military services in 1pace-based 
sy1tema. This increased involvement lias been accompanied by · a parallel 
increase in the dependency of . the services on apace-based systems 'for the 
·capability to accomplish their respective defense roles and missions·,· both 
in peace and war. 

Section II. Space Systems. 

Although the environment introduces new distinctive and unique factors 
for space-based systems, they generally have the same character1stics and 
requirements of the other dimensional-baaed sy.stems; in partic·u~ar this is 
true of weapons systems. These characteristics can conveniently be placed 
into two c~tegoriea for system analysi~ purposes: those which relate to the 
internal operation of the syat.em itself, and those which relate to the 
conduct o.f the mission or function of the syste111. For example, a 
communications or surveillance sy,tem can be analyzed as an opera~ing system 
totally diaregarding the content of the data being communicate.d by the 
syatem, and the customer of · the functional product does not require detailed 
knowledge of the operating aspects of the system in using the product. A 
apace-based system has, in addition to its mission-performing elements, 
requirements for launching, ·tracking, on-orbit maneuvering, status reporting 
(telemetry), and coaaand and control elements or subsystems whic~ are common 
to all systems.. The integration of these subsystems with the data ·links 
connecting the ground-based and the space-based components is 4s essential 
to the mission perfomance of the system as the mission component-s 
themselves; in fact, mission components may well be layered on system 
operational components, especiaily in the coUlllland and control and data .link 
elements • . In analyzing the capability and survivability or vulnerability of 
a space-bas·ed system, all the 1ubaystems and data links must be included 
since each ia easential to eff~ctiv~ system operation. 

Current military space systems fall generally into six ·functional 
categories: communications, surveillance, photo reconnaissance for 
monitoring treaty compliance, meteorology, navigation, and geodesy. Each of 
these categories will be examined briefly to establish: the extent of 
involvement and dependence of the military services, the current status of 
technology exploitation, and future developments and their impact on the 
military services. The early apace policy implementation decisions within 
the Defense De.partment had a marked effect on the way space systems weTe 
developed and operated so that, in some cases, dependence by individual 
mil-itary service is not clearly resolvable. Also, most early spa_u systems 
tended to be single function oriented while later generations have 
incorporated elements from more than one functional category into· the ~ame 
satellite platform; indicating a more mature technology and an increased 
confidence in the reliability of space-based. platforms themselves. 
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Communications, the essential eleaent to c0110an:d and c-ontrol throu.ghout 
the military establi&hllent' have bec011e heavily depende~t on satellite relay 
systems and, as volume and chan·net requirements .con~inue to incr.ease, this 
dependence grows. Cun·ent esti111ate•.• to include the Any, are in th-e 70 to 
80 percent range for long-haul cotaaunications traffic. 1 •w.ithout •ilita·ry 
comsats, it would be difficult, i ,f not impoasible, to exercise the high 
level of c3 currently required. Thu•, the military combat networks are 
vi~al nodal points for long-haul c.o.aunications as well as for tactic•i 
purposes. •2 

CoDDDunications relay was one of the first military applications of 
satellites. By the ~tid-1960's, c0111munications satellite.& were being plac1!d 
in geostationary orbit • which remains the most ·C:OIDIDon orbit .for theue 
systems. Far-north latitude coverage is provided by co111111unications relays 
in the highly elliptical, Molniya semisynchronoua orbit. Currently., third 
~eneration Def-ense Satellite Co~unic.ation System (DSCS) geoet-4tionary 
satellites, an Air F-orce launched and -operated, Defens.e Communicati-ons 
Agency controlled system., coaprise the 11ajor defe.nse system. Wide oc-ean 
area cove·rage was sought by the Navy ·and when the Air Force could not meet 
the requirement, the Navy developed the geosynchronous Fleet Satellite 
Communications System. The Air Force also . developed the Molniya O~bit 
Satellite Data System and th~ .Air Force Satellite Communication Sys·.tem • 

. which has transponders on other system host satellites .. 3 The Army uses 
channels on any system which can aupport its requirements but has not 
developed a system of its own. '!'be overall defen.se requirement for 
satellite communications relay far exceeds the capability of the current 
military systems. Entire co.aercial communications satellites have been 
leased by military services in addition to many 'individual channels which 
are leased fr.om colilmercial co.aunications satellite companiea.4 Because 
the defense strategic concept .calla for the forward deployment of US 
military forces,· the communications requirement is necessarily extensive. 
and satellite relay "is both .technically efficient and politically 
non-troublesome ... s. Unfortunately, most of the collllllunications eatellit·es 
used by the military services ·were not designed for operation in a wartime 
environment. The national intent expressed by the SDI, to shift from a 
purely offensive deterrent force to a defeneive deterrence strategy, wil 1 
require survivable communications links and "all new military communications 
satellites will be hardened a.gainst EMP and lasers, will have high 
resistance to jamming, and will include encryption equipment to pro\Tide 
secure data links."6 The Military Strategic, Tactical and Relay (MILSTAR) 
communications satellite system, which should be operational by the end of 
the decade, represents the type of communications satellite syatem which 
will be supporting field commanders in the future. MILSTAR will have ground 
to orbiting satellite links and a satellite-to-satellite erose-link 
capability in the event ground stations are destroyed. The syat~m ~ill 
operate in the EHF (extra high frequency) range which greatly iaprovea the 
date capacity and is inherently ja11 reaistant because of the very narro" 
band width. The satellites are hardened against nuclear effects, ~ully 
~ncrypted. and equippe~ with electronic counter-countermeasure (ECCM) 
syst~ms. Air, sea 9 and ground-based hardened tern~inals are being developed 
by the respective military departaents.7 Long-range planning conceives a 
completely interoperable ground and space-based communications network with 
diverse transmitting modes in several frequency ranges which could 
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eventually provide the survivable and redundant communications capability 
currently required to support US military operations worldwide.8 

New technology may also provide a solution to a longstanding strategic 
communications problem of specific Navy concern, communications with 
submarines at operational depths. The oceans are significantly transparent 
to only two frequency ranges, extremely low frequencies (ELF) and visible 
light. The directed energy weapons technology program discussed in Chapter 
4 also supports solving the distortion and pointing accuracy problems 
necessary for a satellite relay, blue-green laser submarine communications 
syetem which is now in the early program development stage. A laser system 
would have an additional advantage over an ELF. system of being hardened 
against nuclear effects.9 

The satellite system for missile launch detection has a major role in a 
defensive deterrent strategy. The second group of satellite systems in this 
category are the nuclear detonation detectors. The current system, Vela, 
has been operational since 1963 and provides monitoring for treaty 
compliance and nuclear proliferation in peacetime.10 The follow-on 
system, Integrated Operational Nuclear Detection System (IONDS) will be 
deployed as a secondary payload on each global positioning system, the 
NAVSTAR, navigation satellite, Cross-linked and deriving its positioning 
data from the host system, IONDS will be a survivable system for providing 
"precise location, yield, and height of burst information on any nuclear 
explosion, worldwide ... u Survivability is important since this system 
will provide the intelligence to assess the damage resulting from any 
nuclear exchange. 

The policy that there would be minimal publicity given to military space 
operations to avoid adverse foreign reaction set forth during the Kennedy 
Administration has resulted in only a single acknowledgement, by President 
Carter in 1978 1 that the United States engages in photographic reconnais
sance from space platforms for the purpose of ve rifying treaty compliance. 
Conversely, the products of satellite collection of meterological data are 
available several times daily to anyone, at least in the free world, who 
owns a television set. Orbiting satellite platforms completely revolution
ized meteorology. Providing for the timely collection and analysis of 
highly transient weather information on a worldwide basis still has not made 
weather forecasting an exact science, but has eliminated much of the 
uncertainties about weather which complicated planning by field commanders 
in earlier times. The primary military weather system is the Defense 
Meteorological Satellite Program (DMSP) "which consists of satellites flying 
at an altitude of approximately 833 km in a near polar, sun-synchronous 
orbit. They take about 101 minutes to complete an orbit and each scans a 
2,960 km-wide area. Each satellite can cover the entire surface of the 
earth in about twelve hours; consequently, one is used to provide morning 
and the other afternoon weather, "12 "Infra-red and daylight images with a 
resolution of 0.3 miles are stored by the satellite and then passed through 
ground terminals to the Air Force Global Weather Central which analyzes the 
data and makes it available worldwide to both military and civilian 
users. "13 This weather system with its capabilities for denied area 
coverage and timely information distribution has had significant impact on 
deep targeting and planning at both strategic and operational levels. 
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The Navy initiated the development of space-based systems for position 
location and navigation. The first operational system, Transit, was 
deployed in 1964 and is still operationat. 14 Transit provides position 
accuracy to about 150 meters to military users and one nautical mile to 
commercial maritime shipping. 15 The follow-on navigation system, NAVSTAR, 
mentioned above in connection with the nuclear detection system, had its 
first six developmental satellites placed in orbit from 1978 to 1980. A 
full IS-satellite production constellation will be completely operational by 
1988.16 NAVSTAR will provide military users with 16 meter, 
three-dimensional, position accuracy and 0.01 meter·per second velocity 
accuracy during any weather conditions., 24-hours a day, anywhere on the 
earth's surface or in the atmosphere.! Commercial users will be able to 
receive unencrypted data from the system which will give position accuracy 
to within 100 meters. 18 The satellites are placed three each in six 
orbitai planes in semisynchronous, polar, circular orbits. The receivers 
are completely passive and range from the 5.4 kilogram manpack for 
individual soldiers to multichannel units for use on surface ships, 
submarines, and aircraft. 19 ''Space-based nevigation systems are 
revolutionizing military navigation because of the significant advance in 
positional accuracy they provide. Such navigational accuracy can give both 
tactical and strategic forces a decided advantage. Any pilot, company 
commander, or ship's captain will attest to the value of knowing position to 
within 1,000 meters, let alone 10 meters."20 

Geodetic satellites have often not received the recognition they deserve 
for their military contribution. Providing information on the size and 
shape of the earth's surface and its shifting gravitational fields, they are 
now essential for mapping, charting, and targeting for military purposes. 
For example, geodetic satellites are expected to improve SLBM accuracy by 10 
percent based on southern hemisphere and northern Pacific area gravi t ational 
field measurements.21 

An examination of the current technology, development, and military use 
of space-based systems reveals some common characteristics among the systems 
and trends which may be significant in planning for future roles and 
missions in space. Using the standard Army terminology for functional 
areas, up to now the military uses of space systems have been exclusively in 
the functional area of combat support vice combat or combat service support, 
which is very analogous to the early use of aircraft by the land and naval 
services. In this role, space-based systems have not been developed to 
undertake new missions, rather th.e technology and new dimension have been 
used to extend the capability to accbmplish existing missions more 
efficiently, effectively, or into geographical areas not otherwise 
accessible. 

Early space platforms were consistently developed to carry a single 
function system. Multipurpose satellites carrying several systems have been 
placed in orbit only recently; however, growing confidence in the 
performance and reliability of satellites should increase this trend. 
Although each satellite system normally supports more than one service, each 
system has a single designated proponent, normally the Air Force, and it is 
a simple fact that the system proponent has the dominant influence in 
establishing the operational capabilities of the deployed system. 
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Another common characteristic of current space--based systems h-as had a 
significant impact on the way the military ua~s of space have developed • 
.-Jith a 1ingle exception, no space-based system has ever become. operational 
in the nomd sense of that tenq. 11u: space-based systems have be¢n 
developed t launched intO Orbit 1 and Operated . throughOUt their entire 
life-cycles u developmental items by the Research and Development (R&D) 
co•ponents of the military departments. Except for the Defense Suppprt 
Pr.ogram • which is under the opera tiona 1 command of the Comman.der..;.in~Olie f • 
Air Defense Command 1 none of the current military space systemt .are within 
the Unified and Specified ColmDand structure, the legally mandated ·me.chanism 
for the employment of the military forces of the United States~ 'This 
characteristic is also in the process of changing, and ~ay to~ally dis~ppear 
in the not~too-diatant future. The organizational evolution to bring space 
systems out of _R&D and into the operational environment began in the Air 
Force and has progressed to the establishment of a unified coauaand 1 US Space 
Command 1 as of September 23, 1985. While organizational change,& ar~ the 
visible results of the evolution in the way space is viewed by the military 
services, the underlying forces driving these changes will have longer 
military range impacts. 

Section III. The Air Force Role. 

Early defense policy decisions provided the basis for tbe Air ·Force ·to 
become the dominant military service in space. The Air Force hu specific 
responsibility for: ·Managing military space operations· including: bunch, 
couaaand and contro 1, on-orbit sustainment, and re furbis.hment of military 
space vehicles for all military apace systems.·22 The Air. Force space 
operations doctrine which has developed to support this mission "is based on 
the concept that space is the outer reaches of the Air Force 1 s operational 
medium--the aerospace, which is the total expanse beyond the earth.' a · 
surface. Space, then 1 is an operational environment that can be used for 
conducting Air Force miasions. "23 Beginning -in 1978, the leadership of 
the Air Force became concerned that the organizational structure within the 
Air Force was not adequate to support the ever-increasing amount of space 
activity. In February 1979 the Space Mission Organization ~Ianning Study 
was completed w!lich provided four org•nizational objectives which the Air 
Force should pursue: 

• The Air Force should be the DOD executive agent for 
space. 

• The Air Force should seek operational control of, th•f 
shuttle for all national security missions. 

• The Air Force should acquire operat~onal military 
capabilities in space. 

• The Air Force should make organizational adjustments ·. _ 
to assume the operational posture needed· to achieve these 
objectives.24 

As a result of this study, the Air Force was given operatio~al control 
of the apace shuttle for all designated national security missions and the 
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construction of a Consolidated Space Operation• Center (CSOC) was begun 
which will provide a consolidated facility for the command and control of 
defense manned and unmanned space systems. Internally, the Air Force 
created an Air Force Systems Command Deputy Commander for Space Operation8 
and split space and ballistic missile functions into separate divisions. 
Although this was a significant reorg~nization, a further evaluation of the 
Air Force organization for space operations by the Air Force Scientific 
Ad.visory Board in 1980 concluded that "Given current capabilities and 
potentials of space systems, the Air Force organization for operational 
exploitation of space is inadequate. "25 Following an extensive study in 
which seventeen management and oper&tional deficiencies were identified 
within the organization for space operations, the Air· Force decided to 
transition spoce operations into a new major command, the Ai~ Force Space 
Command, established on October 1, 1982, with the recommendation that as 
this command matured, it should be considered for Specified Command 
status.26 A description of the command is at Appendix D. 

At least as significant as the establishment of an operational major 
command for space was "the emerging of a standard doctrinal concept into Air 
Force space doctrine for the first time: "Operational require•ents must 
define ancl drive technology and syslems development. "27 

The Air Force has made a major commitment of personnel and resources 
toward the goal of a combat as well as a support role for the space 
dimension of warfare. A shuttle launch facility has been. completed at 
Vandenberg Air Force Base in California.28 Feasibility studies have been 
completed a.nd follow-on study contracts have been awarded for the 
development of a transatmospheric vehicle "that will be able to take off 
from a military airfield, insert itself into the upper reaches of the 
atmosphere and the lower regions of space, and go around the planet in 90 
minutes. "29 The Air Force is also proceeding with the development of a 
new complementary expendable launch vehicle (CELV) which will have the same 
capability to place space systems into geostationary orbit as the space 
shuttle. This program will implement the defense space launch strategy 
approved in January 1984 which provides for an assured launch capability. 
}be space shuttle vill remain the primary launch vehicle, but CELV's will be 
regulerly launched to maintain the operational capability in the event of a 
conflict situation during which D manned launch of the shuttle might be 
considered too risky or technical problems preclude timely shuttle 
availability to launch a critical military system.JO 

The Air Force has also expanded its education program to ensure the 
future availability of officers trained for the space dimension. In 
addition to post graduate programs offered at the Air Force Institute of 
Technology, the Air Force Academy has both core curriculum requirements and 
two optional degree programs in astrophysics.31 

- The Air Force role in space has been concisely summarized by Edward c. 
Aldridge, the Under Secretary of the Air Force: 

The usefulness of space asaets in support of military 
forces is far greater than we envisioned it would be ten 
years ago. We did not anticipate the number of 

20 



communicatione satellites we would have and the degree to which we would depend on them.3 2 

The future requirement which the Air Force has defined is set forth in the Air Force Space Pla~: •to prevail in theater conflict, the. Air Force must aeize the initiative and quickly achieve both air and space . superiority •••• Space superiority is required to ensure that our space-based aueu (Ire available to support theater forces. Superiority in ·apace will require a robust force structure and the capability to destroy host-ile space sy.stems ... 33 The Air Force goals are equally auccinct: "to increase the . warfighting capability of operational commanders by using space systenrs, and to integrate apace forces into a coheaivJ national capability to ·deal with threats vital to US security interests.• 4 

Section IV. The Navy Role. 

Although not as heavily committed, in terms of resourc~s, to space-based systems as the Air Foree, the Navy is very much dependent on space-based systems, especially for navigation, communications, and meteorology. Among the military services, the Navy is the largest tactical user of space-based systems, and, 1 ike the other services, has a _ continually g_rowing -dependence on space systema.lS "Beginning in 1962, satellites were us~d on a regular basis to communicate with ships at sea, which led to the Fleet Satellite Communications System in 1970. oo36 The Navy also led in· the development of the fi rat space-based navigation system, the Transit · system, whi.ch became fully operational in 1968 and has become the primary navigation system for all combatant ships, and which is critical to maintaining the required location accuracy of fleet ballistic missile submarines during iong sea deployments.37 

As a result of a Chief of Naval -Operations directed evaluation of Navy space programs which determined that the widely dispersed space activities needed an organizational focus, the Navy established its own Space Command on October \, 1983.38 Initially the command was given oper4tional responsibility for the Transit and Naval Space Surveillance Systetas ~ with responsibility for communications satellites, military and leased, being added one year later.39 In addition to providing direct operational support to the fleets, the command has a second priority to "minimize the effects on the Navy of surveillance by Soviet ship-tracking and targeting sate 11 i t e s ... 40 

The Navy has indentified four main areas for future emphasis in space operations: 

• Strong operational thrust in fleet support from space. 

• An effective long-range planning capability for 
future programs. 

• Adequate numbers of trained, educated and experienced people to drive the Navy's space programs. 
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• Wide-spread awareness Qf the valoe of space to the 
peacekeeping, crisis m~nagement and war fighting 
capgbility of the Haval Forces of the United States.41 

Navy de?elopmental efforts for future space systems are currently 
focused into two systems: the gr ound-baoe& Relocatable OVer-the-Horizon 
Rr. d3r. for broad area ocean survillance and t he s atellite-based Navy Remote 
Oeeen Sensing System to ?rovid~ general oceanographic and environmental datA 
to support all naval warfare missionc. Although it is a joint program, the 
Na,•y ::emLlins a a trong supporter for the development of a &: pace-based 
radar- i nfrared sensor which voulc m~ct the long-range Rurve illance coverage 
requirements of the fleets which cannot be met by existing systems.42 

Commodore Tr uly, then commander of i~~vy Space Command, surmnarized th~· 
Navy role in s~ace: 

The Navy recogni~es the use of cpace 86 an integral part 
of naval waTfare. TI1e very survivability and battle 
u t ility of naval forces are totally linked to our full 
and r asourceful use of space. To consider otherwise 
would deni t oday's fleet new operational sy6tems 
commensur ate '1ith its dlission assignments. Space systems 
are integral to our prese~t Naval structure and can only 
inc~ease their importance to us in the fu t ure.43 

Sect i on v. The Army Role. 

the Army s t e pped in with personnel and resources to lead the development 
of rocket and spnce technology, a t least in the non-Communist world, 
starting where the Germans left off with t he A.4 and advancing to the first 
successful US satellit~ launch in 1958. In many respects this represented 
the high-wate? mark of the Army role in space. Following the defense policy 
decision the t long range ballistic missile development would be an Air Force 
responsibili~y anci the dep&rture of the core of Army space expertise to the 
newly formed NASA, t he remaining Army role was in the development of the 
ground· .. based antiballistic missile systems which had been underway since 
1955. 

i3eginning in 1962 with the fi r st Nike-Zeus i nterception of a ballistic 
missile, through the Sentinel and the Safeguard operational ~eployment in 
1975, tt.e At·my continued to advance space technology and develop miasile 
systems. The cancellation of Safeguard in 1976 reduced the Army's effort to 
research only, with a corresponding significant reduction in funding, but 
the Army research effort provided much of the technological foundations 
which supported beginning the SDI efforts in 1983. The Army, specifically 
the US Army Strategic Defense Command : (formerl y the Ballistic Missile 
De fens~ O~gan:zation (BMDO)), is currently involved in all five technology 
ar~as of SDI and can expect Co have a continuing role ns SDI prog~ms 
advance.lv4 

Ac space- based combat support systems developed and expanded in several 
~reas to become the predominant systems in the ir functional area, the Army 
devenoence on space-based systems increased accordingly, even though the 
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Army was neither the developer nor operator of the systems. Communications 
systems provide a good example for examining the impacts of this growing 
dependence on space systems in the conduct of Army missions. 

Communications within operational echelons, an Army division or corps, 
and to a large extent between the corps and its higher tactical 
headquarters, hav·e little or no dependence on satellite systems.- However, 
iJ!.ter··theater communications, required to direct the employment by the 
unified commander of the operational echelons, are operated l;,y the Defense 
Communications Agency, and are very heavily dependent on space-based 
systems. Although the operational commander does not have a communications 
satellite ground terminal in his command, the availabi 1i ty and survivability 
of communications satellites must be his concern because without them, his 
capability to receive operational direction will be severely degraded. With 
the operational. capability of MILSTAR, the dependence on satellite 
communication will be more evident at lower operational Army echelons since 
satellite ground terminals will be a part of the command. The point is that 
the Army operational couimander may be just as dependent on space systems as 
his Air Force or Navy counterpart, but may not have. as much awareness of 
this dependence as they do. This dependence certainly carries over into 
meterological syatems today, and will include navigational systems with the 
operational capability of NAVSTAR. 

Recognizing that the Army had limited influence over the design, 
planning, and operation of space systems because it was a user instead of an 
owner, and that this might have resulted in the Army not exploiting the 
capabilities offered by space as well as it should, the Army had a study on 
the Army Utilization of Space Assets done by the Army Science Board in 
1983-84. The conclusions resulting from this evaluation asserted that the 
Army is not exploiting the full potential offered by space systems and 
technology; that to achieve better utilization of space requires that 
substantial Army ruources be committed; and that a positive, high-level 
statement is required which supports the advocacy of space exploitation on 
an equal, competitive basis with other demands for Army resources.45 

Driven by concerns about the effective uti 1 ization of space, the high 
dependence on space~based systems and their questionable survivability and 
joint actions to establish space as the operational domain of a separate 
unified command, the Army has taken actions to review its current posture, 
policies and organizational structure for dealing with space. ln May 1984, 
an Army Space Office was established within the Army Staff to p·rovide a 
focus and a coordination point for joint and internal Army actions relating 
to space. In August 1984, a general officer level Army Space Council was 
estahlishf!d to consider policy concerning curre,nt Army activities in space 
and the future role of the Army in space, and to provide pol icy 
recommendations and guidance for Army space-related activities. Th~ Army 
has also initiated an expanded study effort in an attempt to develop its own 
~pace plan, a strategy for future Army exploitation of space and @pace 
i:echnology.46 

To summarize its current role in space, the Army is heavily dependent on 
space-based systems for support in executing assigned missions even though 
it does not operate any space systems itself, has not been a driving _force 
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behind the development of space-baaed systems, and -has no comprehensive plan 
for exploiting the full potential of either current or developing space 
technologies. Recognizing deficiencies in the current status, the Army has 
undertaken steps to reevaluate its rol~ in space And develop a plan for the 
future. 

Section VI. Joint Activities. 

Although defense policy decisions made it inevitable that space system 
development and operation would be multiservice, these programs were not 
joint in the normal operational sense. The entry of the Joint Chiefs of 
Staff, the Joint Staff, and the Unified and Specified Commands into space 
activities has been a recent endeavor essentially confined to a single 
actiou, the establishment of a new unified command for space operations. As 
early as 1958, a few senior leaders recognized that the establishment of a 
separate unified command for space was needed to provide the means for 
directing scientific and technological developments toward meeting defense 
needs, instead of waiting for technology and systems to be developed and 
then deciding how to use them.47 The first step was finally completed in 
1983 when a recommendation to establish a new unified command was sent to 
the President by the Secretary of Defense. 

Approximately one year after the rec~ndation was made, the President 
approved the establishment of the United States Space Command (USSPACECOH) 
on November 20, 1984 with .an effective date of not later than October 1, 
1985.48 While the detailed assignment of missions and functions for the 
space command has not been finalized, it will Qprovide an organizational 
structure that will centralize operational responsibilities for effective 
use of military space systems ••• and will enhance our planning for future use 
of these and follow-on systems."49 Space Command will, for the first 
time, bring space fully into the operational dimension of the Unified and 
Specified Commands. 
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cHAPTER ·3· · . . . . '!. -~ 

NATIONAL SPACE POLICY All·D ·stRATEGY 

Section I. General. 

In the previous chapter, the various involvements of the military 
departments in space activities and national and defense space policy 
decisions were noted several times as having a direct bearing on the· way 
space activities were initiated and the lines along which the space programs 
developed. A comprehension of national level space policies and their 
development is important to understanding how the current military role in 
space developed and, in particular, to formulating concepts for future roles 
and involvement in space activities. '. . 

Section II • . Space Policy; 

Policy provides the goals or objective~ and establishes the ,p.aramete.rs 
within wh.ich strategies or plans are developed to achieve the desired ends. 
As such, a national policy may establish priorities, functional 
responsibilities, or boundaries and constraints that implementing .strategies 
and programs will have to operate within; all will have significant impacts 
on the ro~e and the manner it) which a .department or agency conduct.s its 
activities. Of particular significance is the area of appropriation and 
allocation of resources where a sigrH'ficant ·difference between the Executive 
and Legislative branches of government over the aims, direct~on 1 or priority 
o' f a policy can create a high level of. uncertainty and turbulence at the 
executi6n levels within a department. 

Several characteristics of national policies have a direct pearing on an 
analysis of space policy' and the resul.ting eff.ect;s or:t the Depar~JDent of 
Defense and the Army. In general, a · policy ma·y be either proactive or 
reactive, event or personality driven, and explicit or implicit in the 
decisions or activities of the ·organization·. · Also, any given policy will 
rarely, if ever, stand alone; it will interact and often conflict with other 
policies with the result being guidance specific only to a single set of 
conditions and wit~out gene~al applicability. 

Also, over time as a policy is infused through the levels of a 
department, it becomes so embodied in the bureaucratic procedures and 
institutional memory that it may not be readily apparent which resulting 
effects are directly attributable to any given policy~ These 
characteristics all contributed to the way the US space policy developed 
and, specifically, to the current role of the Army in space. 

As December 17, 1903, at Kittyhawk is significant in adding a third 
dimension to the progress of mankind, two days, October 3, 1942, and October 
4,-1957, stand out as marking the beginnings of the fourth 
dimension--space. On Octob~r 3, 1942, space was added to the land, sea and 
air es an arena of warfare with the first successful test firing of a German 
A.4 rocket from Peenemuende. This rocket, better known as the V-2 
(Vergeltungswaffe-2) through the German propaganda campaign, carried a 750 
kilogram warhead to an altitude of 100 kilometers, travelled 193 kilometers 
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downranfe , and landed within four kilometers of the intended point of 
impact. The age of the ballistic missile wa1 born. Following the 
f!ight, Major General Walter Dornberger, the project director, made ·what 
would be considered the first epace policy announcement in an address to the 
A.4 project team: 

The following points may be deemed of decisive 
significance in the history of technology: we have 
invaded space with our rocket and for the first time we 
have used space as a bridge between two points on earth; 
we have proved rocket propulsion practical for space 
travel. To land, sea and air may now be added infinite 
empty apace as an area of future intercontinental 
traffic, thereby acquiring political importance. This 
third day of October 1942· is the first of a new era of 
transportation--that of space travel. So long as war 
lasts, our most urgent task can only be the rapid 
perfection of the rocket aa a weapon • . The development of 
poesibilities we cannot yet envisage will be a peacetime 
task. Then the first thing will be to find a safe means 
of landing after the journey through apace.2 

German scientists and engineers formed the nucleus for the emerging 
space technology development program in the United States in the years 
following World War II. The Army maintained the most significant of the 
small space research and development programs and the national space policy 
of the Eisenhower administration (1952-60), space-for-peace, precluded the 
use of military hardware in any .ajor space activity.3 The constraints of 
this policy and the abaence of a national level space organization to 
provide leadership and direction to the fledgling space programs contributed 
to the United States failing to exploit the potential available to be the 
first nation to place an artificial satellite into earth orbit. 

The first man-made object was ·placed into orbit around the earth by the 
Soviet Union on October 4 1 1957. Sputnik I weighed 83.5 kilograms, was .6 
meters in diameter and was placed in a 252 by 903 kilometer orbit. In an 
immediate attempt to respond to this challenge, the United States 
accelerated ita nonmilitary-based Vanguard satellite program to a December 
1957 launch, only to have the rocket fail and burn just off the launch 
pad.4 Problems related to the Vanguard program, together with the 
November 1957 Soviet Union launch Df Sputnik II, led to a presidential 
modification of the apace-for-peace policy to permit the Army to proceed 
with a satellite launch using the Redstone-derived Jupiter C rocket and a 
solid propellant fourth stage, the combination known as Juno. Using this 
system, the firat US satellite, the 8 kilogram Explorer I, was orbited on 
January 31, 1958.5 

This was a period of national policy turmoil. The Soviet space launches 
coincided with a Soviet high altitude H bomb detonation and aroua~d concern 
in Congress and the media that the United States was behind the Soviet Union 
in defense and technology. Congreseional action in February established 
extraordinary committees for space matters and authorized the Department of 
Defense to establish the Advanced ·Research Project Agency. Defense had the 
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responsibility for the space program since it had the only space capability , 
even though this was in direct conflict with th.e stated national ·policy for 
using space only for scientific and peaceful purposes. 6 

In an effort to reestablish civilian control over the space program and 
reaffirm his policy of only peaceful uses of space, in April 1958 1 President 
Eisenhower proposed the establishment of a ne.• agency, the National 
A~onautics and Space Administration (NASA) which would control national 
space efforts. No military space programs· or activities were envisioned in 
this proposal. The Congress found the national policy implicitly contained 
in this proposal unacceptable and used the National Aeronautics and Space 
(NAS) Act of July 1, 1958, which authorized the establishment of NASA on 
October 1, 1958, to dictate dual national space program responsibilities, 
thereby establishing by law a new national apace policy. 

The Congress declares that the general welfare and 
security of the United States require that adequate 
provision be made for aeronautical and space activities. 
The Congress further declares .that ·such activities shall 
be the responsibility of, and sball be directed by, a 
civilian agency exercising control over aeronautical and 
space activities sponsored by the United States, except 
that activities peculiar to or primarily associated with 
the development of weapons systems, military operations, 
or the defense of the United States (including rese'arch 
and development necessary to make effective provision for 
the defense of the United States) shall be the 
responsibility of, and shall be directed by, the 
Department of Defense •••• 7 

This division between the military and civil aspects of US Government 
activities in space has remained basically unchanged throughout the 
remaining evolution of national space p9licy • . 

The next milestone to have an impact on the US s-pace policy and programs 
was the succe·ssful single orbit of a man itt apace; the 89-minute flight of 
Major Uri Gagarin in the Soviet Vostok I on April 12 1 1961. The United 
States responded with the successful ·15-minute suborbital flight of Alan 
Shepard in the Mercury "Freedom 7 .. on ·May 5, 1961, which set the stage for 
President Kennedy's May 25 address t:o · Congres-s which established the first 
national space goal.a 

.... I believe that this nation should commit itself to 
achieving the goal, before this· decade is out, of landing 
a man on the moon and returning him safely to earth. No 
single space project in this period will be more 
impressive to mankind, or more important for the 
long-range exploration of apace; and none .will be so 
difficult or expensive to accomplish •••• In a very real 
sense, it . will not be one man going to the moon--we make 
this judgment affirmatively--it will be an entire 
nation.9 
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The basic organizational structure existed, as did a national space policy 
set forth by Congress; this statement of a goal, which excited the 
population and gained its support, was the catalyst needed to energize the 
system and generate the large appropriations required for major advances 
into apace. 

The implementation of the eongressionally mandated defense 
re.ponsibilitiea in apace resulted in the development of four general 
def~nae policy guidelines for space activities by the end of the Kennedy 
administration. First was the subtle change from the early Eisenhower 
policy that space was to be used only for. nonmilitary purposes to the policy 
that space wae not to be subject to national eovereignty and was to be used 
for peaceful purposes. Second, in support of the first, the military uses 
of ipace were not to be publicized in order to reduce the potential for 
adverse foreign reactions. Third • minimal effort would be devoted to the 
development of space-based weapons systems. No apparent advantages were seen 
at this time in placing weapons in space and, with the exception of the 
early landbased antisatellite developments, all efforts were confined to 
research and feasibility studies. The fourth guideline was that the United 
States would seek international agreements which would establish 
international recognition of the first three guidelines as the basis for 
legitiaate national space activities.lO · 

Within these broad and vague policy guidelines, and under the general 
program guidance of the Director of Defense Research and Engineering, each 
military service was permitted to conduct preliminary research and 
development of space-baaed systems to meet identified requirements. The 
advanced development, deployment, and operation of all space systems would 
be the responsibility of the Air Force unless the original service could 
support retention.ll 

In summary, then, 

By the end of the Eisenhower administration, the 
foundations of each of the major military space programs 
had been laid. Similarly, between October 1957 and 
October 1963 the policy guidelines that have determined 
the subsequent exploitation of space were also 
formulated. Successive admi'nistrations have reaffirmed 
these guidelines with relatively few diversions or 
contradictions.12 

However, aa noted earlier, policies do not exist in isolation, 
particularly where resources are in contention. Following the successful 
first landing and return of men from the lunar surface in 1969, the national 
goal set by President Kennedy had been met and a reevaluation of the 
priority and future of apace programs were undertaken. This resulted in an 
announcement by President Nixon on March 7, 1970, that 

••• space expenditures must take their proper place within 
a rigorous system of national priorities •••• What we do in 
space from here on in must become a normal and regular 
part of our national life and must therefore be planned 
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in conjunction with all of the other undertakings which 
are also important to us.ll 

The immediate impacts of this announcement were the early termination of 
the· Apollo lunar landings in December 1972 and the curtailment of proposed 
manned -interplanetary exploration. The national emphasis had shifted from 
prestige in space to the economics of apace operations. The 1972 approval 
of the development of a reusable apace transportation aystem, the space 
sh~ttle, left only one surviving manned space program.l4 Although the 
major impact of the Nixon administration policy was in the civilian sector, 
a comparison of NASA and DOD budget authority shown in Figure 14 
illustrates the overall trend in space activities which resulted from the 
lowering of priority. 
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Figure 14. DOD and NASA Budget Authority for 
Space Relatsd Activity, 1959-84 
(Unclassified Accounts Only)l5 

The analysis of national policy space developments and the 
implementation within the Department of Defense, coupled with the related 
policy decision to give the Air Force the responsibility for the development 
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of long-range, land-based missile systems, and the increasing internal 
pressures for Army reallocation of resources to Southeast Asia, provided the 
environment in which the Army descended from the position of being the lead 
service in apace in the 1950's to no more than a customer of space-based 
systems in the 1970's. The system developer will normally establish the 
design criteria and mission capabilities of any new system. Other user 
requirements may be considered; and possibly even be satisfied, but the 
developer will devote resources primarily toward his own requirements and 
will be the predominant driver of final system characteristics. The 
development of Army systems to provide interfaces between Army elements and 
space •ystems and a minimally funded research effort for the land-based 
Ballistic Missile Defense (BMD) Program constituted the Army resource 
commitment to apace-related activities. This occurred without either an 
established internal policy or at~ategies for taking the Army into the space 
age. Lack of an internal sense of direction with respect to space 
activities has been prevalent throughout the Defense establishment, which 
led defense analyst Colin Gray to .state: "Notwithstanding a quarter century 
of space experience, the U.S. tod~y remains confused as to what its space 
policy should be, how it should think about the military uses of space, and 
how milf~ary apace activity may affect national military policy as a 
whole." Before attempting to address the very significant changes which 
occurred in national security and space policies and goals in the early 
1980's, it is necessary to understand why this situation existed and why it 
was even more prevalent in the Army. Gray's analysis of military space 
policy concluded that five factors have contributed directly to this 
inability to formulate a clear and meaningful space policy. 

First is the introduction of a new dimension into warfare which is not 
compatible with the conceptions of warfare, strategy, and and doctrine 
developed over many years of experience by senior military officers in their 
own service environment. Second, program decisions can be and are made in 
their own very narrow context without the necessity of having to place them 
into a broader strategic context. Third, and closely related to the second, 
is that space systems have been developed in both a technology-push and 
requirements-pull environment, but always the primary driving force has been 
to achieve the most cost-effective solution to an already existing mission 
requirement. Then the lack of an »rganization centrally focused on space as 
a dimension of warfare led to fragmented technological developments and 
exploitation. Fourth, space weapons technology is in itself very immature, 
so the ever-present high uncertain'ty surrounds projections of what the 
environment of space warfare will actually be like. And lastly, in such new 
technology situations, military organizations historically proceed very 
deliberately in effecting changes in thought about conducting warfare. 
~ormally only time, and in many cases demonstrated performance in combat , 
will reduce uncertainty and accelerate strategic and program development. 

Given the profound technical uncertainties pertaining to 
the projection of apace combat potential, a policy beref~ 
of any very specific national security vision is 
certainly prudent. What was lacking in US military space 
policy was recognition of the possibility that full 
military exploitation of apace might enable US 
policymakers to effect a genuine revolution in strategy. 
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Even without strategic vision, the US might e.omeday have 
discovered that through many minimal policy decisions a 
revolution in warfare had been implemented. However, as 
a general rule, progress is more likely if one knows 
where one wants to go.l7 

As with several preceeding administrations, President Reagan initially 
had an interagency group review all aspects of space activities from August 
1981 until June 1982. The result was a complete restatement of national 
space policy which was released on July 4, 1982. This policy statement : 

reaffirms the national commitment to the exploration and 
use of space in support of our national well being and 
establishes the basic goals of United States space policy 
which are to: 

strengthen the security of the United States; 

maintain United States space leade~ship; 

obtain economic and scientific benefits. through the 
exploitation of space; 

expand United States private sector investment and 
involvement in civil space and space related activities; 

promote international cooperative activities in the 
national interest; and 

cooperate with other nations in maintaining the freedom 
of space for activities which enhance the security and 
welfare of mankind.l8 

The main tenets contained in earlier space policy statements, space 
treat.ies which the United States has entered into, and unilateral US 
positions on space taken in international forums are carried forward into 
this policy statement essentially intact. However, the statements of 
sovereign rights and responsibilities and the use of space in su.pport of 
self-defense are more clearly stated in these underlying principles which 
were set forth with the new policy: 

- The United States is committed to the exploration and use of 
all nations for peaceful purposes and for the benefit of mankind. 
purposes" allow activities in pursuit of national security goals. 

space by 
"Peaceful 

- The United States rejects any claims to sovereignty by any nation over 
space and over celestial bodies, or any portion thereof, and rejects any 
limitations on the fundamental right to acquire data from space. 

- The ·united States considers the space systems of any nation to be 
national property with the right of passage through and operation in space 
without interference. Purposeful interference with space systems shall be 
viewed as an ir:tf.ringement upon sovereign rights. 
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- The United States encourages domestic commercial exploitation of space 
capabilities, technology, and systems for national economic benefit. These 
activities must be coexistent with .national security concerns, treaties and 
international agreements. 

- The United States will conduct international cooperative space-related 
activities that achieve scientific, political, economic, or national 
security benefits for the nation. 

- The United States space program will be comprised of two separate, 
distinct and strongly interacting programs--national security and civil. 
close coordination, cooperation and information exchange will be maintained 
between these programs to · avoid unnecesaary duplication. 

- The US Space Transportation System (STS) is the primary space launch 
syatem for both national security and civil gov~roment missions. STS 
capabilities and capacities shall be developed to meet appropriate national 
needs and shall be available to authorized users--domestic and foreign, 
commercial and governmental. 

The United States will puraue activities in space in support of its 
right of self-defense. 

- The United States will continue to study space arms control options. 
The United States will consider verifiable and equitable arms control 
measures that would ban or otherwise limit testing and deployment of 
specific weapon's systems 1 should those measures be compatible with US 
national security.19 

The retention of the separate but interactive role of civil and defense 
space activities was reinforced and clarified in the guidance applicable to 
both elements: 

- The national security and civil space programs will be closely 
coordinated and will emphasize technology sharing within necessary security 
constraints. Technology transfer issues will be resolved within the 
framework of directives. executive orders, and laws. 

- Civil earth-imaging from space will be permitted under controls when 
the requirements are justified and assessed in relation to civil benefits, 
national security, and foreign policy. These controls will be periodically 
reviewed to determine if the cons~raints should be revised~ 

- The US Government will maintain and coordinate separate national 
security and civil operational space systems when differing needs of the 
programs dictate.20 

-- To monitor the implementation of the policy, a Senior Interagency Group 
was established as a permanent body. Chaired by the Assistant for National 
Security Affairs with representation generally at one level below Cabinet 
rank from both national security and civil agencies with a direct interest 
in space policy, it has the charter to rapidly refer space policy issues to 
the President when his decision is required.21 
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The most radical changes were ~ade in the national security guidance. 
If the four guidelines for. defense Sp~c'e activities. carried forward from the 
Kennedy 'years were vague and somewhat negative in their approach toward 
militarizing space, the four new statements were both positive and specific 
in their -guidance. 

- S~rvivability and endurance of space systems, including all system 
elements, will be pursued commensurate with the planned use in crisis and 
conflict, with the threat, and with the availability of other assets to 
perform the mission. Deficiencies will be identified and eliminated, and an 
aggressive, long-term program will be undertaken to provide more assured 
survivability and endurance. 

- The United States will proceed with development of an antisatellite 
(ASAT) capability~ with operational deployment as a goal. The primary 
purposes of a US ASAT capability are to deter threats to apace systems of 
the United States and its allies and, within such limits imposed by 
international law, to deny any .adversary the use of space-based systems that 
provide support to hostile military forces. 

- The United States will develop and maintain an integrated attack 
warning, notification, verification, and contingency reaction capability 
which can effectively detect and react to threats to US space systems. 

- Security, including dissemination of data, shall be conducted in 
accordance with Executive Orders and applicable directives for protection of 
national security information and commensurate with both the missions 
performed and the security measures necessary to protect related space 
activities.22 

Although the policy does not explicitly state that defensive weapons systems 
will be deployed in space, this option is certainly left open in the third 
statement. This policy announcement23 provided the basis in 1984 for the 
promulgation of a national space strategy. 

Section III. Space Strategy. 

wi:hin the framework of established policy, strategies are developed as 
the plan for achieving the national goals and objectives. To examine the 
national space strategy as it relates to defense, it is first necessary to 
review the overall national security objectives and defense strategy so that 
space strategy can be considered in its proper perspective as one element of 
these more encompassing domains. 

The paramount national security objective, although stated in slightly 
different terms from time to time, has been essentially constant over the 
life of the nation. It is: "To preserve the United States as a free nation 
at_ peace, with its fundamental values intact."24 From this general 
objective statement follow supporting objectives which more definitely 
specify the current, and more transitory 1 goals which the defense strategy 
and implementing programs are designed to achieve. There are currently nine 
su.ch supporting objectives: 
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- Safeguard the United States, its allies, and friends 
from aggression and coercion; 

- Ensure continued u.s. access to the oceans and space; 

- Protect American citizens abroad; 

- Protect u.s. economic interests worldwide by 
maintaining steady access to energy supplies, other 
critical resources, and foreign markets; 

- Maintain close and productive relations with our allies 
and friends abroad and work closely with them to build 
and maintain regional stability in areas of shared vital 
interests; 

- Inhibit the expansion of Soviet control and miiitary 
presence throughout the world, while increasing the costs 
of supporting or using subversive, terrorist, and other 
aggressive forces, for the Soviet Union or any other 
nation or group espousing such tactics; 

- Support the development and preservation of democratic 
political institutions in other nations; 

- Limit Soviet military advantages by strengthening U.S. 
and allied military capabilities, and by preventing the 
flow of militarily significant technologies and resources 
to the Soviet Union; and 

- Pursue equitable and verifiable arms reduction 
agreements to create a stable and secure military balance 
and deterrence at lower levels.25 

Although these supporting objectives are tailored to a specific time and 
environment, they continue to reflect the national character and values of 
the main objective; that is, that the United States is a status quo country 
intent on preserving rather than increasing its sovereignty. This leads 
directly to a nonaggressive defense strategy, basically stable in nature ~ 
which tends to be driven more by outside events than internal pressures. 
The entire defense strategy has been well summarized into two elements: 

- To deter aggression and coercion agginst the United 
States and its allies, friends, and vital interests~ 

- Should deterrence fail, to seek the earliest 
termination of conflict on terms favorable to the United 
States, our allies, and our national security objectives~ 
while seeking to limit the scope and intensity of the 
conflict .26 

Deterrence of aggression is the key to this defense strategy, b~t the 
concept and application of deterrence in our national strategy has undergone 
considerable modification in this century. 
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The geographical separation of the Unite~ States from aggressive nations 
effectively precluded the necessity for any significant concern on the part 
of national strategists for most of our history. Advancing technology 
gradually diminished the barrier of geographic distance in the projection of 
military power and~ therefore, the deteTrent value inherent in physical 
separation. The coupling of the atomic bomb with the accurate ball is tic 
missile capable of intercontinental range raised deterrence to the forefront 
far US defense strategists. Fr()lD the end of World War II through most of 
the 1960's, the United States either had a complete monopoly or overwhelming 
superiority in this new era. of str.ategic nuclear warfare. The credible US 
threat of reacting with a nuclear attack which could not be defended against 
or responded to in a like manner acted as a det·errent to aggression~ at 
least on a worldwide scale. This t ·hreat also deterred aggrenion directed 
against those nations which the United States was co.mitted to defend for 
all practical purposes just as if th~y w~re ~ithin US sovereignty. 

The containment of strategic nuclear capability was a stated goal of the 
United States; but obviously, at least in retrospect., not one which the 
United States would use military power, conventional -or nuclear, to 
achieve. Historically, the containment of technology. has · not been 
achievable in general, and ce-rtainly not against a nat.ion aggrenively 
pursuing technology and willing to devote significant national resources 
toward it. · The steadily increasing strategic nuclear capability of the 
Soviet Union r;reated a new situation where the two "superpowers" confronted 
each other, each with the capability to project overwhelming amounts of 
military power into the territory of the other~ generally regardless of who 
launched first, and with little or no capability to defend against such an 
attack. This ·situation, named "mutually usured destruction" (MAD) existed 
but certainly has not become a static or stab.le. standoff situation. 
Continued improvements in the military effectiveness of the weapons systems 
themselves, and continuous growth in the quantity of Soviet systems are the 
characteristics which describe the strategic deterrence environment 
confronting the Reagan Administration prior .to, announcing the Strategic 
Defense Initiative. 

Section IV. The Strategic Defense Initiative. 

In his address of March 23, 1983, the President reviewed the history of 
national defense strategy and ar.ms control in the nuclear age concluding 
that ·the continuing reliance on retaliatory capabilities was becoming less 
stable a·nd that the United States must develop an alternative approach. The 
goal of the program is ambitious, to reduce the danger of nuclear war by 
developing defenses which will be the "means of rendering these nuclear 
weapons impotent and obsolete."27 

If SDI concepts are ever implemented, it would be important to maintain 
effective nuclear retaliatory ~apabilitiea u~til they are no longer 
required, to increase conventional capabilities to deter non-nuclear 
aggression, to continue our defensive commitments to allies and, through the 
arms contr ol negotiation process, to seek the reduction of offensive nuclear 
capabilities on both sides. The key to strategic defense is the capability 
to intercept and destroy strategic nuclear missiles before they reach their 
targets, and·· the initiative of SDI is "a comprehensive and intensiv~ ef(ort 
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to define a long-term ~esearch and development program to begin to achieve our ultimate goal of eliminating the threat posed by strategic nuclear missiles. u28 No specific reference was made to space-based weapons systems in the announcement of Sol, and it is too early in the research program to speculate on the kinds of systems whether ground-based or space-based that might prove desirable to employ. Any simple analysis of the ballistic missile intercept problem, however, identifies space as the p~dominant arena, based both on emerging weapon system technologies and time availability of a target missile. The ballistic missile defense problem and new technologies will both be addressed in more detail later in this report. For strategic analytis purposes, three aspects of SDI are of primary significance. First, SDI is a research program. No particular technology or type of weapon system is prescribed, although the emphasis is on non-nuclear technologies. Second, as does any research program, SDI needs focus. It is focused only at ballistic missile defense (BKD), primarily since this is the most difficult of the strategic defense problems and the one which has previously not been effectively solvable with existing technologies. The solution to the BKD problem would then open the way for rebuilding the air defense capability which was allowed to seriously deteriorate after ballistic missiles became the primary strategic threat weapons. Third. the SDI will be conducted within the constraints of the current treaty environment. Specifically, the ABK treaty limits the development and deployment of BMD. systems and this obligation is clearly incompatible with achieving the ultimate goals of strategic defense. However, the SDI research program can and will be conducted in compliance with the treaty.29 

To impleaent SDI, the Strategic Defense Initiative Organization (SDIO) was established as a separate element in the Department of Defense in March 1984. The SDIO is directed by Air Force Lieutenant General Abrahamson who reports directly to the Secretary of Defense. The SDIO has defined four phases in the development of strategic defense. First~ a Research Phase extending into the early '1990's would include focused research which would provide a future president and Congress the data required for an informed systems development decision. Second, should such a system prove feasible . in a Systems Development Phase prototype systems would be designed, built and tested. Third, during a Transition Phase, systems would be increeentally and sequentially deployed. Fourth. in the Final Phase, highly effective systems would be in place and offensive ballistic missiles significantly reduced since they no longer constituted an effective offensive threat. The goal for entering into the final phase is prior to the year 2000.30 

To arrive at a point in the early 1990's when informed decisions about development of strategic defense systems can be made, research is being conducted by the SDIO in five key technology areas: directed energy weapons; kinetic energy weaponsi surveillance, acquisition, tracking, and kill assessment systems; battle management and command, control, and communications systemsi and survivability, lethality, and suppo·rt technologies.31 Concurrent with this research program, the Department of Defense has increased efforts to upgrade the long neglected air defense surveillance and interceptor forces and to complete the test and evaluation of an antisatellite (ASAT) system by FY 1987. The goal of the ASAT program 
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is an operational system effective. a.gainst low es.rth or~it utdlitea.32 

These programs are as critical to a 'strategic defens~ capability u tht! iJMD 
oriented SDI program but tend to attra·ct leu interest since the 
technol:ogies_ are more mature. 

--
Section ·v. A New Space Strategy. 

_ Following the establishment of SDIO. and congressional aupport fot st 
least the initial efforts of the SDI 1 an overall ursugy for achievitlg 
space goais and implementing the national space policy was apptoved by the 
President on _August 15, 1984. This strategy addre•ses: the Space 
Transportation System, the civil space program, the commer~ial space · 
program, and national security space programs. The national aecuti'ty 
portion of the strategy provides the overall plan within whi~h the tailitary 
services will develop implen~nting strategies and progta~e. the 8trat@gy 
_emphasizes the following areas: 

• Maintaining assured access to space through 
expendable launch vehicles as well as STS. 

• Enhancing the survivability of critical space tyste~s. 

• Stemming the flow of space ~echnology to the Soviets. 

• Continuing study of space arms control options~ 

• Ensuring all national security space programs support 
SDI. 

• Developing new space capabilities through a Vigoroue 
space technology program.JJ 

This strategic guidance is now a part of the US national ruilitary 
strategy, which has, at least in recent history, been base·d on thes'e 
fundamental elements: credible deterrence 1 forward defense,. lind eoilective 
security. In concept fom, these strategic fundanaentals translated illto a 
defense program of strategic nuclear equivale-nce t- maintaining a forwatd 
deployed military presence in thos-e areas wh-ich repres-ented a high US 
defense commitment, and a cen·tral reserve supported b'y the IJtrategic 
mobility capability to deploy US forces when and _W'here they lliigbt b'e needed • 

Within this dynamic framework of goals, policielf,. an:d &ttategies·, the 
military services have developed their force scructure, systems, and 
doctrine to accomplish their specific tiissions and role-s in rtationai 
defense. Before projecting these 01:1-t into tl'le nn:t century at't-d elta'lilinfng 
how they interact with space as _ the late.-t dismen&ioll for wa-t'hre,. the 
emerging technologies will be exau-ine·d to a.lf>tre-88 tf.t,e:ir poten:tbrl impact O'n 
the. traditional dimensions of the milit!iry services--lan:d, sea, al!_d a·ir 
warfare. 
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CHAPTER 4 

MILITARY TECHNOLOGIES IN SPACE: THE SDI PROBLEM 

The challenge set forth in the Strategic Defense Initiative is to 
develop the technologies and systems to defend against the threat posed by 
strategic nuclear missiles. The analysis of this challenge logically starts 
with the threat. The flight of a single strategic ballistic missile has 
four distinct phases: boost, busing, midcourse, and terminal which 
essentially represent four distinct types of targets with different 
characteristics and environments. These phases are shown in Figure 15.1 

END OF 
MJDCOURSE PHASE 

TERMINAl PHASE 

OF BOOST PHASE 

Figure 15. Phases of a Ballistic Missile Flight 

The boost phase lasts from three to five minutes, from launch to 
final-stage rocket burnout and separation well above the earth-space 
boundary. The busing phase, which exists only for multiple warhead or 
reentry vehicle (RV) systems, is the period during which individual RVs are 
expelled from the carrier, or post-boost, vehicle, possibly also along with 
decoy or other deceptive devices. The midcourse phase consists of the now 
separated cluster of RVs diverging toward their individual . targets in 
ballistic trajectories. This is the longest phase and may last up to 20 
minutes, depending on the range of the ballistic missile. ·The terminal 
phase is the decay of the ballistic trajectory as the RV reenters the 
earth's atmosphere down to detonation ·of the warhead or impact with the 
earth's surface. The SDI approach to this threat is to develop the optimal 
technologies for destroying missiles in each phase of flight, thus achieving 
a layered defense so that each successive layer compensates for 
inefficiencies, i.e., leakage, through the preceeding layers. The 
technologies required to solve the ballistic missile defense threat can be 
grouped into several specific categories. "Before any ballistic missile 
intercepts can take piace, the attacking objects must be detected, 
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identified, located, and tracked. "2 Technology projects for surveillance t 
acquisition, tracking, and kill assessment have been established within the 
SDIO to examine technologies which could accomplish these functions. In 
addition, research on launch vehicle and logistical requirements (to include 
power supply), battle management technology, the integration of all system 
components and the command and control of subsystems, survivability and 
vulnerability countermeasures, and weapon system ·technology programs are 
being conducted by the SDIO to complete the total system research e~fort.J 

The Army demonstrated at least proof-of-principle for a non-nuclear, 
kinetic energy, late midcourse phase, kill capability in the June 1984, 
Homing Overlay Experiment. Equipped with a long-wave-length infrared sensor 
and launched from the ABM Test Range at Kwajelan, the experimental flight 
vehicle homed on the target, an ICBM reentry vehicle lauched by a Minuteman 
I from Vandenberg AFB, and destroyed it at 160 kilometers altitude with an 
unfolding (like an umbrella frame), rib-type, nonexplosive warhead. The two 
objects had a closing velocity of almost six kilometers per second. Since 
the destructive effect of a kinetic energy weapon is proportional to the 
mass multiplied by the velocity squared, the kill effectiveness of very 
small objects can be greatly increased by increasing the velocity. In the 
relative void of space, the only significant force acting on the projectile 
is gravity, which greatly extends the effective range of pellet or 
shrapnel-type warheads detonated by a conventional explosive. 

Another method of increasing effectiveness is to increase the velocity 
of the projectile itself. A technology under development to accomplish this 
is the electromagnetic rail gun. "The technique involves the use of 
homopolar generators to store several megajoulea of energy used to generate 
mega-ampere currents producing an electromagnetic driving force on the 
projectile. ·•4 Velocities up to ten kilomet-ers per second have been 
achieved for projectiles weighing a few grams; with development of more 
efficient technologies, velocities up to 100 kilometers per second should be 
achievable. Projectives at such velocities would probably have only a 
space-to-space kill capability because of the severe atmospheric heating 
which occurs at velocities in excess of five kilometers per second.s An 
advantage of kinetic energy high velocity interceptors· is the capability for 
on-board homing which reduces the effectiveness of evasive countermeasures. 
A repetitive firing electro-magnetic rail gun has been demonstrated in a 
laboratory by researchers at the University of Texas.6 A major 
disadvantage is that velocities of 100 kilometers per second, about 60 times 
the muzzle velocity of the Ml tank, 105 mm sabot round, are comparatively 
very slow in the space warfare environment where reengagement decisions will 
have to be made in tenths of seconds. 

Such reengagement times are possible with weapons systems velocities at 
or near the speed of light; about 300,000 kilometers per second, which is 
achievable within the developing technologies of directed energy weapons. 
Directed energy weapons system technologies also fall into two general 
categories: laser systems and particle beam systems. A particle beam 
weapon system would be a stream of charged or neutral subatomic particles 
accelerated to near-light speed and focused on the target. A charged 
particle beam could be used within the atmosphere because, as it is 
propagated, it bores a self-focusing hole through the air; however, it may 
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be impouible to propagate a well-collimated charged beam in space because 
of the effects of electron repulsion and the geomagnetic field. However, a 
neutral beam, produced by the acceleration of negatively charged hydrogen 
atoms and then stripping off one electron, could be effective in space. 
Particle beam technology is at the proof-of-principle stage with advances in 
weight redu~tion, power resources, beam intensity and focusing technologies 
required before weapon system development car. be considered.7 

The other directed energy weapons technologies are in the realm of laser 
beams, the most mature of these being infrared chemical lasers, fueled by 
hydrogen fluoride or deuterium fluoride. These lasers, which get their 
energy from the fue 1 which powers the laser • currently have the highest 
potential for being the firat deployed space-based directed energy weapons 
syetem. Research is also being conducted in the area of shorter wave 
length, therefore higher destructive effect per unit time, excimer, or rare 
ga~; laaen which would have enough power for an "impulse kill" instead of 
the "burn through" kill of ·the longer wave length infrared chemical 
lasera.B · 

The problem of placing large and heavy excimer laser power supplies in 
orbit could be solved by pbcing the laeer on the ground and reflecting the 
beam onto the target through a aerie~ of flexible mirrors, as shown in 
Figure 16.9 

The pulsed lasers, which are shown on a connecting arm, but could just 
as well be on a separate satellite, are offset from the laser mirror to 
provide pulses from space to earth. The analysis of the distortion in these 
pulses will permit the ground based laser to compensate for atmospheric 
distortion in the laser beam transmitted from the ground. The laser shown 
is an o·.J micrometer, ultraviolet, wave length beam which would be relayed 
from the mirror in geosynchronous orbit to a second mirror in a polar orbit 
which would in turn refocus the beam onto the ballistic missile while it was 
still in the boost phase.lO The capability to remove the effects of 
atmospheric dietortion from a laser beam being transmitted from the ground 
into space is a demonstrated technology. 11 More recent technological 
developments have indicated that it may be possible to apply techniques used 
in phased array radars and to place ten or more small excimer lasers 
together in a cluster and combine their output into a single powerful beam. 
This technology would reduce the system weight-to-power-output ratio and 
open the poseibility for space basing of an excimer laser weapons system.l2 

Research h being conducted on even shorter wave length lasers. 

The free-electron laser operates by means of a beam of 
electrons which are made to emit laser radiation as they 
pass through a wiggler magnet • a tube-shaped magnetic 
field. The wave length of the radiation is tunable by 
adjusting the magnetic field and it has been demonstrated 
that operation in the ultraviolet and x-ray part of the 
spectrum is possible.- While the efficiency of the 
free-electron laser may be quite high--at least 
theoretically--it remains to be seen whether a sustained, 
high power output can he produced.l3 
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Figure 16. Ground-Based Laser BMD System 

The X-ray laser consists of a cylindrical array of thin fibers 
surrounding a nuclear explosive. The thermal X-rays generated by the 
nuclear exp!osion stimulate the emission of X-radiation from the atoms in 
the fibers. The light produced by an ordinary optical laser can be highly 
collimated, or directed, because it is reflected back and forth many times 
between the mirrors at the ends of the laser. An intense X-ray beam, 
however, cannot be reflected in this way, and so the propoeed X-ray laser 
would emit a rather divergent beami for example, at a distance of 4,000 
kilometers, it would make a spot about 200 meters acrosa.l4 

As shorter wave length laser technology progresses, two physical 
characteristics become more important. First, the amount of energy per 
photon increases as the wave length decreases and, second , the capability of 
materials to reflect. the laser, thus reducing the destructive effects, 
decreases as wave length decreases. 15 Research is now underway to examine 
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the feasability of gamma ray lasers, or grasers. A gamma ray laser, with a 
wave length of about 100-millionth of a centimeter, would carry 
significantly more energy than an x-ray laser. •consequently, it would be 
considerably more effective than an x-ray laser as a directed energy weapon 
system."l6 Research into gamma ray laser development is in very early 
stages, but illustrate& that if there is a technological plateau in directed energy weapons • it is far froJQ being reached. 

The main thrust of weapons technology research is examination of 
technologies for achieving killa during the boost phase of ballistic missile 
flight. Tbie is so for two significant reasons: first, destroying one missiie in boost phase is equivalent to the destruction of up to twelve or 
more separate, independently targeted, nuclear warheads in later phases; 
and, eecond, destruction would occur before decoys or other post- boost 
deceptive countermeasures could be initiated. In terms of the overall 
defense system effectiveness, the deployment of even a moderately effective 
boost phase kill capability would greatly reduce the number of targets confronting the weapons syJtems in the later phases, thereby not only 
simplifying the battle management problem but also increasing the available engagement .time per target. 

Directed energy technologies being developed primarily for their 
destructive properties also have a major role, at much lower energy levels, in the surveillance, target tracking, and target discrimination functions. 
The currently deployed ballistic missile launch detection capabilities 
include both ground and space-based programs. Ballistic missile launch 
info~ation is combined with apace monitoring information collected 
primarily by the ground-based Ballistic Missile Early Warning System (BHEWS) 
radars covering polar orbits and trajectories, Pave Paws solid-state 
phased-array radars on the east and west coasts of the United States, and 
the Ground-baaed Electro-Optical Deep Space Surveillance (GEODSS) system 
with five high powered telescopic systems deployed around the world.lB 

Targeting data would be passed to a group of lower orbiting sensor 
platforms using the new technologies of space-based synthetic aperture 
radars, optical synthetic aperture systems using laser beams rather than 
radar, or long wave infrared sensors, to provide for the continuous tracking 
of the ballistic missile and reentry vehicles throughout the 
trajectory.l9 Laser tracking has demonstrated the capability for extreme 
accutacyi measuring the distance to a reflector placed on the moon to within 
1.7 centimeters, or about two-thirds of an inch, a distance of over 230,000 miles,20 and long wave infrared sensors of the type used in the Homing 
overlay Experiment are credited with being able to detect heat equivalent to 
a single human body at ranses in excess of one thousand miles against the 
background of space.21 These technologies not only support the tracking 
function which must be effective if the overall system is to be effective, 
but also have a role in overcoming one of the possible countermeasures which 
wo~ld be actively employed to degrade the ballistic missile defenee 
system--the use of decoys. 

A technology for discriminating between a lighter decoy and the heavier 
warhead is to pulse the reentry vehicle with a laser and measure the 
reaction of the reentry vehicle, the lighter decoy reacting more to the 
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energy transfer from the laaer pulse than the warhead.22 Similarly, 
warheads and decoys, being of different compoaitiona, would radiate and lose 
heat generated by atmospheric friction during the boost pha!'e at different 
rates during post-boost phases of the trajectory. 

Decoys are but one of several methods discussed in the literature which 
could be used to try to negate or degrade the effectiveness of a ballistic 
missile defense system. These suggested possible countermea,ures range from 
positive actions to destroy or disable portions of the defense system, 
building faster booster rockets, shielding, or spinning boosters against 
laser effects, all the way to simply building so many ballistic missiles 
that the defense system could not handle the target load confronting it. In 
analyzir.g countermeasures, several generally applicable factors need to be 
considered. First, the presence of a ballistic missile defense perceived to 
he effective by the Soviets would introduce uncertainties throughout their 
strategic military establishment which would not be present in the absence 
of the defensive system. Second, there would be a cost if countermeasures 
were to be applied. Modifications which add weight to the ballistic missile 
reduce either range or payload capability. In this regard·, the layering of 
the defensive systems to destroy missiles in each phase of the trajectory 
would become critical since, for a countermeasure to be effective, it would 
have to degrade the defense system for more than a single phaae or a single 
kill technology. However, this would not be a one-sided effect. The 
introduction of positive measures to destroy or degrade the defense system 
would require improvements to enhance the survivability of the defense 
system which would have corresponding costs. US policy has repeatedly 
emphasized that the United States will not develop or deploy advanced 
defenses against ballistic missiles unless they are survivable and 
cost-effective. The cost-effectiveness criterion is far more than an 
economic argument. It requires that any future defensive systems provide 
clear disincentives to overwhelm them with a proliferation of offensive 
forces. 

Finally, and perhaps the key technology area in ballistic missile 
defense, is the battle management system. Battle manageaent_, as used in the 
SDI context, includes the complete command and control system with all the 
interconnecting communications links which would manage the resources and 
operations of a ballistic missile defensive system. The major outside input 
to the battle management system would be the current state-of-the-world in 
the form of the applicable decision criteria, rules of engagement, which 
would establish the readiness posture and degree of autonomy of the system 
in accordance with the guidance of the National Command Authority. 
Internally, the management system would monitor and control the location and 
operational status of each individual component of the system as well as the 
threat environment. "Space object detection and tracking data will be 
coming in from different sensors with varying credibility at different data 
rates. For each object, this data muat be analyzed and correlated quickly, 
and impact points extrapolated, in order for there to be timely 
ditcrimination, assessment, and identification ... 23 lbese processe-s would 
then enable the management system to identify and report that informatio~, 
either on the defense system itself or on an event which was outside its 
autonomous operational control criteria. During an engagement, the battle 
management system would additionally assign surveillance sectors for target 
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tracking to aensors, assign targets to weapons systems, conduct kill 
asaeesment 1 and reassign targeta as required.24 Such a highly automated 
srstem will be required because "The complexity of the strategic defense 
C I battle-management tasks is such that unaugmented human decision-making 
will be iqapoaaible. "25 It has been estimate<! that data rates on the order 
of ten million bits per second would be required to operate the system, and 
•uch rates are within the current communications technology capability. 
However, the operating apeede for the computers needed for the battle 
management system to operate effectively are beyond that which can be done 
today. The exact requirements have not yet been defined, . but estimates for 
the processing of information from a single optical sensor are on the order 
of 10 1000 million operations per second.26 One area of technology which 
is being investigated is optical computers. where photons, which have no 
mass 1 are used instead of electrons to carry information within the 
computer. An optical computer could have greatly increased computational 
capability over a conventional electronic computer of the same size.21 

This is certainly not a complete review of all the technology 
developments being undertaken, or which will be required, for a strategic 
missile defense system to be developed and deployed.28 However, it 
provides examplea of some of the more critical areas where technological 
development is required and illustrates some emerging technologies which 
also have the potential for radically altering the way combat is conducted 
i~ the air 1 land. and sea dimensions as well as in space • 

• 
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CHAPTER 5 

CONCLUSIONS AND THE IMPACT ON LAND WARFARE IN THE 21ST CENTURY 

Whether it is termed a dimension, medium, environment, or arena, 
unquestionably space has joined with the land, sea, and air in any 
consideration of the employment or projection of military force as an 
element of national power. Although currently confined to a support role, 
space systems are becoming increasingly more vital to the execution of 
landpower, seapower, and airpower missions; and the era of space power is 
rapidly approaching. With the deployment .of a military power projection 
space force will come the development of spacepower doctrines, strategies, 
and tactics for the employment of that force. If history is a teacher, this 
will be a continuous and evolutionary process with each new .concept for 
spacepower being exercised, evaluated, and revised before being accepted for 
operational use. Neither can spacepower concepts be developed in the 
isolation of the space environment because the technologies of warfare have 
progressed far beyond the period where the only interdhaensional corabat 
interface which had to be considered was an area a few miles either side of 
th.e shoreline. The theory and practice of warfare is a multidimensional 
discipline; a change in the doctrine or strategy in any one dimendol\ will 
impact on all the others just as a . technological advance in oniwill affect 
all to some degree. 

The Army today stands on the threshold of the age of four dimensional 
warfare. Already deeply committed to space systems for land combat support, 
the Army faces the challenge of preparing the landpower force to operate 
effectively in a future warfare environment where space-based weapons 
systems will have as much or more influence on land combat as airpower has 
today. That the Army has not fully exploited the potential of. spaee and 
space technology to support land combat operations is not as much a 
condemnation as it is a reflection of the current technological era. What 

/ is more important is that the Army now evaluate emerging military 
'--_/ technologies, begin to adapt them to land combat, and develop the knowledge 

and expertise to transition landpower into the age of space warfare with a 
thorough understanding of technologies and dimensions which will influence 
military combat operations. Assessing the implications of spacepower on the 
projection or employment of landpower by the Army of the future requires 
that future developments and changes in landpower technology and in the 
mission environment of the Army be considered along with the interactive 
effects of spacepower, airpower, and aeapower. 

To prepare for the conduct of land warfare operations in the future, the 
Army attempts to establish the characteristics of the future environment by 
developing trends from the past and projecting them forward in time. Within 
a broad perspective, this technique provides a reasonable basis for 
structuring, equipping, and training the future Army. Although the 
confidence in the accuracy of the projected environment must decrease as the 
trends are projected further into the future, this can be compensated to a 
large extent by correspondingly less rigid long-range force structure 
decisions since more time will be available to adjust to and incorporate 
unforeseen circumstances. 
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Four current trends are considered to be of current special significance 
to the Army: 

• The continuing Soviet military buildup in strategic 
nuclear, tactical nuclear, and conventional forces 
leading to an increased capability to project power 
beyond the Eurasian landmass; 

• the increasing incidence of international terrorism 
sponsored by soverign states; 

• the increasing incidence of low intensity conflicts, 
predominantly in third-world or developing nations, which 
have been supported by widespread proliferation of 
sophisticated conventional armaments; and 

• increasing industrial nation vulnerabilities as a 
r~sult of growing dependence on overseas energy resources 
and raw .materials. I 

Baaed on the analysis of these trends, the Army Chief of Staff predicts 
that •the future global environment is likely to be characterized by greater 
diffusion of power, increased interdependence, reduced political and 
economic stability, and greater vulnerability to conflict.•2 In this 
environment, the conventional landpower forces of the United States and its 
allies are envisioned as having an increased role in the deterrence of all 
types of conflict by raising the nuclear threshold and by containing crises 
and low intensity conflicts below the level of superpower confrontation.) 
This projection is being equated to a landpower force which maintains 
capability to conduct military operations anywhere in the spectrum of 
conflict with an increasing emphasis on light, highly mobile, self
contained, and rapidly deployable forces capable of implementing US strategy 
in the higher-probability lower-intensity conflict situations. 

Against these, admittedly very general, projected landpower force 
characteristics the implications and interactions of spacepower need to be 
uaessed. The most recent historical analogy to draw upon is the technology 
development of the internal combustion engine which removed the remaining 
constraint to lll•nned flight and led to the evolution of airpowe·r as an 
element of military power. The more recent technology of jet engines had a 
significant impact on the doctrines, strategies, and tactics of the Air 
Force but has not been nearly as significant to the interaction of airpower 
and landpower al the technology of the helicopter. 

In its early roles, the airplane supported combat operations in the 
areas of communications and reconnaissance, providing capabilities to 
enhance the effectiveness of ground combat which had theretofore not been 
a'lailable to the ground commander. Gradually ground commanders began to 
rely mou and more on these etlhanced capabilities and incorporate- them into 
their operational planning, thereby becoming more dependent on . them for 
success on the battlefield. They also became more aware of the threat posed 
by these same capabilities in the hands of the enemy and began to take 
actions on the ground to conceal activity and deny the enemy acces·s to the 
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airspace above their lines. At least up to · t ·his point, the analogy between 
aircraft and space systems is almost exactly parallel with the exception 
that the early aircraft were procured directly from civilian developers and 
were .essentially indistinguishable from their civilian counterparts. Having 
a world war occur early in the development of aircraft undoubte-dly 
accelerated the military development and employment process. A• the 
exp~ri.ence with aircraft in combat grew, the capabilities of the new 
technology were rapi dly expanded into new •ission areas, air-t~air warfare 
began to develop in its own right, and bombs became a direct means of 
infl.uencing the outcome of ground combat. The influence of air~ra. ft on the 
conduct of naval warfare had a spillover effect which. finally .resuHed in 
the a,bolishing of one Army branch, the Coast Defense Ar.tillery, whose 
mission had become inconsequential. Two new Army branches t~ere formed--Air 
Defense Artillery and the Air Corps--and even after the Air Force was 
formed, the Army again found i ts internal use of aircraft so pervasive that 
Army A~iation was reestablished as a branch . In addition to ·the direct 
combat roles of interdiction an'd close air support, and the. reconn-aiuance 
and c.ommunications roles mentioned above, the aircraft has had a significant 
impact on almost every functional aspec·t of the Army and land· warfare: 
movement to combat, rapid deployment, airborne, and air assault; artillery 
airborne target acquisition and fire adjustment; logistical resupply; 
medical evacuation; airborne command posts; and special operations forces ·~ 
just to itemize a few. 

The importance of this analogy lies in the understanding that the 
inter~ctive role of airpower and landpower expanded an~ changed during each 
period of conflict since the introduction of the airplane • . Sometimes this 
was driven by new technology, sometimes by battlefield experience and 
requirements·, and sometimes by the nature of the land combat • . Some of the 
changes were envisioned during peaceful interludes but ~ore often they 
originated during the conflict which is not unusual since armed co~flict has 
alw~y,s. tended to act as a catalyst for technological as well as opexational 
developments. 

Some important aspects of the development of airpower are r,elevant and 
can .~!! applied to spacepower and its future interact~on with landpower. In 
the area of combat support, the trend for space system~ to link directly 
with successively lower echelons of forces can be expected to continue. The 
largest implication of this trend for the Army results from the multiplier 
effect as lower tactical echelons become directly involved. A basic 
knowledge of how space systems operate and detailed knowledge of the 
operating characteristics , capabilities, and li•itations of directly 
supporting systems will be required throughout the Army, much more so than 
is required today. This will necessitate modernization of the Army training 
and educntion system for all personnel, and the addition of indicators into 
the personnel manageaent system to support the proper use of personnel who 
have acquired specific knowledge or experience in space operations or 
advanced technologies. 

The systems themselves must be made responsive to the Army's 
~equiremento for the future. Spece-based Bystems have begun the transition 
fro~ t he .research and development domain into the domain of operationally 
deployed defense forces. This transition should not only facilitate the 
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inclusion of space activities in operations planning but also increase the 
influence of operational force requirements on the development of new space 
systems. This proper and necessary ~tep in the incorporation of spacepower 
into warfare also carries with it the requirement for increased knowledge 
and understanding of space system employment parameters and concepts, as 
well as new technology developments, which can be focused toward satisfying 
military operational requirements. · 

Systems development lead times can be extensive; the Army must know its 
future requirements, determine the best basing mode for the systems to be 
designed to meet these requirements, and drive the technology and system 
development. Space is a new dimension with different characteristics and 
technologies that have not been fully assimilated into the •Army system," so 
this requirement becomes more important if the Army is going to be able to 
exploit all options and get the best results for the resources it has to 
expend. These criteria may lead the Army into developing space-based 
systems designed primarily to meet specific Army requirements instead of 
relying on other service developers to provide the required capabilities to 
support landpower missions. Total system trade-off analyses will establish 
the parameters for the Army to reenter the apace system arena. The key 
element for the Army is to have the internal capability to consider and 
knowledgeably evaluate the space system solution co-equally with all other 
options to meet requirements. 

Although the United States has not decided whether to develop or deploy 
defenses against ballistic missiles. strategic defense will undoubtedly 
become more significant to the ATmy in the future. Which technology or 
combination of technologies might be directly incorporated into opeTational 
systems that will move combat power into the space dimension remains 
speculative. but the firm national commitment to SDI research has been 
established and is being supported by congressional funding. The other 
elements of strategic defense, air defense and space defense, are also 
essential and will require resourcing before strategic defense can become 
the operational national deterrence : ~trategy. 

The Army contribution to stTategic air defense was reduced to almost 
nonexistence following the intoduction of the ballistic missile as the 
primary strategic threat against the United States. The entire US strategic 
air defense capability will consist of four F-15 equipped interceptor 
squadrons and eleven Air National Guard squadrons by FY 1986. The major 
area of air defense improvement is for a surveillance capability to 
eliminate serious gaps around the perimeter of the continental United 
States.4 To counter the aircraft and cruise missile threats. the Army 
role in air defense can be expected to expand concurrently with the 
deployment of ballistic missile defense capabilities. The resource 
implications for the Army will be highly significant • even though they 
cannot now be defined. The incorporating of SDI technology development, 
integrating four dimensional continental defense command and control 
systems, and the rebuilding and manning of an Army continental air defense 
capability will challenge the management system of the Army to the utmost in 
view of the projected Army mission environment of the future, which made no 
reference to strategic defense considerations. 
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The role of the future Army in ballistic missile defense if:J also not yet 
defined. The Army has led the research and. development of ground-baaed 
ballistic ~issile defense systems from .. the be·ginning, but as was shown by 
the policy decisions on ballistic missile systems, this does not guarantee a 
role in the final operational ground-baaed ballistic missile defense systems 
employment. However, the Army should not have to anticipate that the 
restructuring for operational strategic defense forces would have to come 
entirely from within existing landpower programs. For example, throughout 
the.transition phase there could be reductions in the strategic offense 
forces which should offset some of the strategic defense requirements. 

Over the next several years, the national balance of land, sea, air, and 
spacepower forces will be determined for the next century. This balance 
will provide the basis for future ~efense programming and resource 
allocation decisions. To the extent that a military service can influence 
these decisions, it is incumbent on the Army, as the national proponent for 
landpower, to have thoroughly assessed the role of landpower in national 
defense in the 21st century and to have incorporated the role of space power 
into its planning. How well this can be accomplished, and it will be a 
continuous and evolutionary process, will establish the parameters for 
structuring and equipping the force. The senior Army leadership for the 
first quarter of the 21st century is on active duty or receiving pre
commissioning training now; these future leaders must be made knowledgeable 
of the dimensions in which our security will be maintained. 

The words of General James H. Doolittle remain as true today as they 
were in 1959, and are as significant to the Army as they are to the Air 
Force or Navy: 

Wet the United States of America, can be first. If we do 
not expend the thought, the effort, and the money 
r~quired, the another and more progressive nation will. 
It will dominate space, and it will dominate the world.s 
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APPENDIX A 

THE WHITE HOUSE 
FACT SHEET 

~attonal Spaee Polley 

The President announced today a national space policy that will set the 
direction of US efforts in space for the next decade. The policy is the 
result of an interagency review requested by the President in August 1981. 
The ten-month review included a comprehensive analysis of all segments of 
the national space program. The primary objective of the review was to 
provide a workable po11cy framework for an aggressiv~, farsighte~ space 
program that is consistent with the Administration's national goal&. 

As a result, the President's Directive reaffirms the national commitment to 
the exploration and use of space in support of our national well-being. and 
establishes the basic goals of United States' space policy which are to: 

--strengthen the security of the United States; 

--maintain United States space leadership; 

--obtain economic and scientific benefits through the exploitation of 
space; 

--expand United States private sector investment and involvement in 
civil space and space related activities; 

--promote international cooperative activities in the national interest; 
and 

--cooperate with other nations in maintaining the freedom of space for 
activities which enhance the security and welfare of mankind. 

The principles underlying the conduct of the United States space progTam, as 
outlined in the Directive are: 

--The United States is committed to the exploration and use of space by 
all nations for peaceful purposes and for the benefit of ma~kind. ·Peaceful 
purposes"' allow activities in pursuit of national security goals. 

--The United States rejects any claim to sovereighty by any nation over 
space or over celestial bodies. or any portion thereof, and rejects any 
limitations on the fundamental right to acquire data from space. 

--The United States considers the space systems of any nation to be 
national property with the right of passage through and operation in space 
without interference. Purposeful interference with space systems shall be 
viewed as an infringement upon sovereign rights. 

--The United States encourages domestic commercial exploitation of space 
capabilities. technology, and systems for national economic benefit. These 
activities must be consistent with national security concerns, treaties and 
international agreements. 
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--The United States vlll conduct international cooperative apace-related 
scttvities that achieve @cientific, political, economic, or national 
security benefits for the nation. -

--The United States space program will be comprised of two separate, 
distinct and strongly interacting programs--national security and civil. 
Close coordination, cooperation and information exchange will be maintained 
among these programs to avoid unnecessary duplicat ton. 

--The United States Space Transportation System (STS) ts the primary 
space launch system for both national security and civU government 
missions. STS capabilities and capacities shall be developed to ~eet 
appropriate national needs and shall be available to authorized 
users-domestic and foreign, commercial and governmental. 

-The United States will pursue activities in epace tn support of it& 
right of self-defense. 

--Tbe United States will continue to study space arms control options. 
The United States will consider verifiable and equitable arms control 
measures that would ban or otherwise limit testing and deployment of 
specific weapons systems, should those measures be compatible with United 
States national 6ecurity. 

SPACE TRANSPORTATION SYSTEM 

The Directive states that the Space Shuttle is· to be a major factor tn the 
future evolution of United States space programs, and that it will foster 
further cooperative roles betveen the national security and civil programs 
to insure efficient and effective use of national resources. The Space 
Transportation System (STS) is composed of the Space Shuttle, associated 
upper stages, and related facilities. The Directive establishes the 
following policies governing the development and operation of the Space 
Transporation System: · 

--The STS is a vi tal element of the United States space program, and 1s 
the primary space launch system for both United States national security and 
civil government missions. The STS vill be afforded the degree of 
survivability and security protection required for a critical national apace 
resource. The first priority of the STS program is to make the system fully 
operational and cost-effective in providing routine access to space. 

--The United States is fully committed to maintaining world leadership 
in space transportation with a STS capacity sufficient to meet appropriate 
national needs. The STS program requires sustained commitments by each 
affected department or agency. The United States will continue to develop 
the STS through the National Aeronautics and Space Administration (KASA) in 
cooperation with the Department of Defense (DOD). Enhancement of SIS 
operational capability, upper 9tages and ~ethods of deploying and retrieving 
payloads should be pursued, ~s national requirements are defined. 

·-~United States Government spacecraft should be designed to take 
advantage of the unique·capabilities of the -STS. The completion of 
transition to the Shuttle should occur as expediti"Ously as practical. 
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--NASA will assure the Shuttle's utility to the civil users. ln 
coordination vtth NASA, the DOD vill assure the Shuttle's utUtty to 
national defen1e and integrate national aecurity missions tnto the Shuttle 
system. Launch priority vill be provided for national aecurity aiastoo6. 

--Expendable launch vehicle operations shall be continued by the United 
States Government until the capabilities of the STS are sufficient to aeet 
its needs and obligations. Unique national security considerations may 
dictate developing special purpose launch capabilities. 

--For the near term, the STS will continue to be managed and operated in 
an institutional arrangement consistent with the current NASA/DOD Memoranda 
of Undt:rs tandinl,;. Responsibility will remain in NAS/, for op£:rat iona] 
control of the STS for civil missions and in the DOD for operational control 
of the STS for national security missions. Mission management is the 
responsibility of the mission agency. As the STS operations mature, the 
flexibility to transition to a different institutional structure will be 
maintained. 

--Major changes to STS program capabilitie& will require Presidential 
approval. 

THE C IVll. SPACE PROGIW! 

ln accordance with the provisions of the National Aeronautics and Space Act, 
the Directive states that the civil apace program shall be conducted: 

--To expand knowledge of the Earth, its environment, the solar system 
and the universe; 

--to develop and promote selected civil applications of space technology; 

--to preserve the United States leadership in critical aspects of space 
scien~e. applications and technology; and 

--to further United States domestic and foreign policy objectives. 

The Directive states the following policies which shall govern the conduct 
of the civil space program: 

--United States Government programs shall continue a balanced strategy 
of research. 4evelopment, operations, and exploration for science, 
applications and technology. The key objectives of these programs are to: 
(1) preserve the United States preeminence in critical space activities to 
enable continued exploitation and exploration of apace; (2) conduct research 
and experimentation to expand underatandin& of: (a) astrophysical phenomena 
and the original and evolution of the universe through long-lived 
astrophysical observation; (b) the Earth 1 its environment. its dynamic 
relation with the Sun; (c) the origin and evolution of the solar systeQ 
through solar. planetary, and lunar sciences and exploration; and (d) the 
space environment and technology to advance knowledge in the biological 
sciences; (3) continue to explore the requirements, operational concepts, 
and technology associated with permanent space facilities; (4) conduct 
appropriate research and expertementation in advanced technology and systems 
to provide a basis for future civil applications. 
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-The Unt ted States government will provide a clt.mate conduct ve to 
expanded private sector iovest•ent and ,involvement to apace .activities, vtth 

du~ reg~~~ to public . aafety and national •ecurtty. Theae ·space acttvitte• 
will be authorized and ·~pervised or regulated by the sovernmeot to the 
extent required by treaty and national aecurtty. 

--The United States will continue cooperation vtth other nations to 
international space activities by cooductint joint scientific and research 
programs, consistent with technology transfer policy, that yield sufficient 
benefits to the United States, and will support the public, · 
nondiscriminatory direct readout of data from Federal civil systems to 
foreign ground station& and the provision of data to foreign users under 
specified conditions. 

--The Department of Co~erce, as manager of Federal operational apace 
remote sensing systems, will: (1) aggregate Federal needs for these syate.ms 
to be met by either the private sector or the Federal soveroment; (2) 
identify needed research and development objectives for these systems; and 
(3) in coordination with other departments or agencies, provide regulation 
of private sector operation of these systems. 

THE NATIONAL SECURITY SPAO.: PROGRAM 

The Directive states that the United States will conduct those activities in 
space that it deems necessary to its na tiona! security. l~a tiona! eecurity 
space programs shall support such functions as command and control, 
communications, navigation, environmental monitoring, warning, surveillance 
and s,pace defense. The Directive states the following policies which shall 
govern the conduct of the national security program: 

--Survivability and endurance of space systems, including all system 
element&, will be pursued commensurate with the planned use in crisis and 
conflict, with the threat, and with the availability of other assets to 
perform the mission. Deficiencies will be identified aod eliminated, and an 
aggressive, long-term program will be undertaken to provide more-assured 
survivability and endurance. 

--The United States will proceed with development of an anti-satellite 
(ASAT) capability, with operational deployment as a goal. The primary 
purposes of a United States ASAT capability are to deter threats to space 
systems. of the United States and lts Allies and, within auch limits imposed 
by international law, to deny any adversary the use of space-based systems 
that provide support to hostile mtlttary forces. 

--The United States will develop and maintain an integrated attack 
waraio&, notification, verification, and contingency reaction capability 
which can effectively detect and react to threats to United States space 
systems. 

--Security, including disseminat~on of data, shall be conducted in 
accordance with Executive Orders and applicable directives for protection of 
natio~al security information an~ commensurate -with both the missions 
performed and the security measures necessary to protect rel.ated space 
acttvities. 
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INTER-PROGRAM RESPONSIBILITIES 

Th~ Directive contains the following guidance applicable to and binding upon 
the United States natioal aecurtty and civil apace prograas: 

--The national aecurity and civil apace programs will be cloaely 
coordinated and will emphasize technology sharing within necessary aecurity 
constraint&. Technology transfer issues will be resolved within the 
framework of directives, executive orders, and laws. 

--Civil Earth-imaging from apace will be permitted under controls when 
the requirements are justified .and assessed in relation to civil benefits, 
national security, and for~ign policy. Thebe control~ will be periodically 
reviewed to determine if the constraints should be revised. 

--The United States Government will maintain and coordinate separate 
national security and civil operational space systems when differing needs 
of the programs dictate. 

POLICY IMPLEMENTATIOl~ 

The Directive states that normal interagency coordinating mechanisms will be 
employed to the maximum extent possible to implement the policies 
enunciated. A Senior Interagency Group (SIG) on Space is established by the 
Directive to provide a forwn to all Federal agencies for their policy views, 
to review and advise on proposed changes to national space policy, and to 
provide for orderly and rapid referral of apace policy issues to the 
President for decisions as necessary. The SIG (Space) will be chaired by 
the Assistant to the President for National Security Affairs and will 
include the Deputy Secretary of Defense, Deputy Secretary of State, Deputy 
Secretary of Commerce, Director of Central Intelligence, Chairman of the 
Joint Chiefs of Staff, Director of the Arms Control and Disarmament Agency, 
and the Administrator of the National Aeronautics and Space Administration. 
Representatives of the Office of Management and Budget and the Office of 
Science and Technology Policy will be included as observers. Other agencies 
or departments will participate based on the subjects to be addressed. 

A-5 





APPENDIX B 

Peace and National Security 
A NEW DEFENSE 

By RONAL.D REAGAN, #Jrt~idtlll II/ IN UIUrtd Suuts• 

Dtliwrrd '", AIMrifllrl r,.,, froM lltl Wllill' HlHUt, WIIIIUIJIIDPI, D.C.. NDrclt 1J, /98J 

T t'..ANK YOU for lhariDJ your time with me toniJht. The voica lh~t ur occasionally he&rd chqin1 that lhe Governsubject I want lb cbscuss with you, peace lftd utiOGil llltllt is uyinJ 10 solve • KCuriry problem by dlrowin& money 11 . · ~uritl, is both bmely and imporwu -timely becaust 1 il arr nothanJ mcm &han noi~t based on iJnorance . lt.nvc RSChed a clcci•ion which olen 1 new hope for our chil- We JWt b) considennJ! what must br done to main,llin peace dren in the 21st centuf)o- 1 decu1on I Vdll tell you abour m a and rnit\1. all thr pos~Jt"lle thrcau a~am~t ou~ s.e.:unt) Ther. a fe~ minule)- and unponant because there is. a very b&J ~i· strateg~ for JtrcnJlhenlnJ peace and defendm~ a,amsr thos.e i ion dull you must make for younelve) . This subject involves ~t5 must be _,n:ed upon . And fanaJI~ our defense esrabbsh· ;he: most buic duty that an)· Prc5idcnt and 111)' people share - ment must be ~valuated to 1« what is neces.sary tQ protect d.c duty to .protecr and mnpen rhe peace . .,ainst uy or all of lht potential rhreat5 . The cost of 1duevin1 At Che bcJinnanJ of dus year, I submia.ed to lhe CoDJfCss 1. lhtK encb is IOlaled up and rhe result is lhe budaet for Dllional ~fcnst b&adJet which rcfkcu my best judpnel1t, and lht best defenst . 
qpden&MdanJ of lhe uperts ud apccialist5 who ldvi5e me, There is no loJical way you can II)' let's spend X billion about what we and ow alhe) must do to Pf'O'"I our people in 1he dollars less . You can only II)' , which pan of our defense meas)'can ~~thead . . 1ft~ do we beheve we: can do without and still have aecuriry That budret is much mDft than a lonJ list of numben. for a&ainst all contingencie~'! Anyone in the Conrress who advob:hind ~II the numbrn hts America·· abihty to prrvent the patc•t of buman ua1edac:~ and preiChe our fret wa) of hfc: in caaes a percencare or specific dollar cut in defense 5pending $ 110metuncs d&nJerous world. It is pan oh careful, lon1·term lbould be made to uy what pan of our defenses he would p!1i:n. to m&kt · America lb'OnJ eJain ~r 100 ~ yean of eliminate, and he: should bt candad enouJh to acltnowledJt that aeglcct l!nd mistakes . Our cnoru to rebuild America s dden~ts bis cuu IDe&ll curung our commitmcn~ 10 alhes or inviting and ~trenifbcn lht peace bcJan rwo yean .,o when we ~~~est- IJ'UlC:r risk or both ed s uu.jor increase in lht ddenSt ~gram. Saner then the Tbt dc:fc:nSt pohc)' of tht United Scates is based on a simple: unoant of thoK increases we fant proposed has been ~~~ced premise: 1bt United Scatts does not IWt fipu. We will never by luJf lhroutth improvemenu il1 manaJcmenr and procurement be an a~:.scn · We nwnwn our strength in order to deter and t:.nd other uvinJi . The budJet reque51 lhat i1 no"" btfore the: defend a,ainst auressJon - 10 ,nserve ~om and peace. Conpus h~as bun mn\rned to the hmiu of l&fery. funhc:r deep Saner the cla'Wil of the atomic atte, we havt soutthr to ~ucr cu~ cL.I'lnol bt rnadt without ~nmuly endanJerinJ lhe sccuriry lhc ris.._ of war b)' mainl&ining a scrong deterrent and by seekmi of :he n!\uon The choice is. up ro the men and women you have: tenuant anns conuol Deterrence mun~ simply this. Makmi i:lected to lhe Conpess - mad that mean~ lhe choice i~ up to IW"C any advci'W)' ~·h() thinls about attacking the United States 

or ow alhcs or our vital intcrrs~ concludes that the risks to h1m you. · h ·a1 · ()p h d Toniehr 1 want to uplain to you what this defense debate is. ourv.:e•s any JK:"enu . a~m . cc e undc:rstan s lhat, be: . . . 'Won 1 an.ack . Vt c marntaan the peace: lhrough our ltrenfth; ~jiJ about, and why I am convmced ~tlht budaet ~o~· btfore weakness. only invites IJ!feSSion. 
ct!e Congress is necessar)·. mponsablc and deaervm& of your nm strategy of cltterrcnce has not c:hanred. It stiJl works. iiuppon And J wan! to otfer bopt for the fu~ . . But what it takes ro lnltintain deterrence ha~ chanfed. It took But fant let me say what the elden~(: dc~re 15 not about. It 11 one kind of miliwy force to deter an anack when wt had far ~or ~·bout 5pendmf arithme~ic: · I kno""· thar ln lhc last fe~· weeks more nuclw weapon5 tha.n any other power; it takes another ~ou·vc been bombarded WJlh numbe~ and pen:entaae.s. Some kind now lhat the Sovicu. for example. have enouJh accurate: ~c.y we need only'S percent increase~ elden~ spend&nJ. 1bt and powerful Duclear weapons to destroy vinuall~· aJI of our 60-ttJJitd al~m.ate budJet backed by hbends 10 che House. of miuUcs. on the: pound. No~· this is nor to st)' the Soviet Union ~pn:~ntanvcs w~ld lower she .ficure 10 2 to 3 percent, curuna is planning to make war on us . Nor do 1 bthc:ve a war is . Ql.:Jr dtfen.e spcndang b)' ! J 63 baUa.on over the next ~ve years · inevitable- quite the contraJ')' . But what must be recognited is ~f!le trouble \'lith tJ l these n11mben lSlhlt they lell us hnle abo~t lhat our securit) is. btied on bein' prepared to meet all threat~ . ~ht ku;d of defens.e prognm Amenca need~ or the benefa~ 111 Thert WI.\ 1 time when we dc~nded on coasta.l fons and secunr:y and freedom that our ~fcnsc: e~on buy~ for us: artillery bane ric~ because. with the weaponr, of that day. any V.fhat Kerns to have been lost.•n aJI.thas debate. •• ~t llmple anack would have bad to come b)' sea . ThiS is 1 different world math of ho~· r.. defense bu~ac:t ll amved 11 . It asn 1 done: by and our defenses must br based on recoJnition and awareness of &xu~in& to t~pend a c;crwn Dumber of dollars · Those loud tbr we:.ponry ponessed by other nations in lhe nuclear a1e. 
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Wt tan 'l flil'oro to bdicv~ we wiJ! rte'lt-er t.;.· thraltened '!'btrr 
b•v: been ttvo :vv.-111 w~n in 1ny !ifetin ! . W~ ciadn '; 1tut 1!1cm 
~'ld. irtGt:d. dad cvt'r)'lhmc ta'C c'~ld io ~:avoid ~mr: ..:n·.un in!o 
lhem. r.Jur we •.r.:erc iJI~prep.r.rtd for~~- hZid '"'!! b=n ~ncr 
~oepared. Ffote m11~.1 ruv~ ltean ~ 

~=or 1.0 y~. me Soviet Un1on iiti bc.en ~cumuh.tin,l·enor
:-nous ~illtt:!!y ma~ln. TI~y dadn'tslop wt~n lir.:ir forcu t!~· 
ceed:.d ;jJJ ~uarenacnts of " ~e,gatimtnc dd~n~tve C:~!l.~bilny. 
Arad they baven 't stopp-...d now. 

D11nng the pasl dcc.td-: ru1d shalf. lh: Scvicts b~:v;; built up 1 

m:::55ive :V"Sen~ of new stn.ttgte nucle1.r we&pom.- w:.'ll~~lns 

t!•Jt c~jl ~e dir::ctly ~~ L~ Unit~d Sures. 
,\s W1 eumple. lh~ United S~tes intmduced iu l&sst new 

intercontinental ballistic mis~ik. lhc Manuter:l."'! Ill. in I %9, 
!nd we arc no\; d1smanthnf om ev~:n older TaLm mtssile~ But 
w:u1.t has the Sovaet Uo:uon done il• dacst anttrvcning yean? 
w~n . since J%9.lhe Soviet Un1~n has bllilt fave new classes of 
jCBM's, l'!lnd upgraded t.hc~ eight times. l,.s ~ result. wir 
missil~s r..rt JJ1uch mon: !JOwerfullUid accurate t~an they t.vc:rc 
stvi-:rzl years 21go ""nd they col'itinue 10 d:vc:lop mot:, whik oun 
are incn.:1.singly ob~<Jie:tt. 

11K' same li'Ung iw ~ppenc:d iu o..,cr QU5. Over die smne 
p:ricd. the Sovu;t Union built four new cl~s~s. of subm~nc:
blundlcd baJ!Jstic miss ales md over 60 new nussdc submmnes. 
\:O'e· built two ne\v rypes of 'ubmarine missiles QDd &etualty 
v;ithc!rtt.t· iO submarines €rom stT'Itcgic missions. The Soviet 
Union built over 200 n~w Bac~flre bomMrs, md t.hdr brand 
~w Blr.ckJ~td: bomber is no\~· under devetopme~t. We hEiven't 
buih 1i f~~- lon!!·n.nr,e bom~r since our B-S2's. t>~trc deployed 
~!:>Dut 0!1 qua.nc; of ¥ ~ntury ~eo. 1md we've ~;~Jrud)' r;:tired 

a:-~verzl hundred of those bec~use of old :.ge. Indeed. t!espite 
'l'Jb;;;t iilany f~Ople think, our strategic forces onJy COSIIlOOUl IS 
g>r:rcent of the defense budget. 

f<U•«he; example of wh<;t's b:~ppcned· U11~78, the Sovicrs 
hl!d (.~) intermcdiate-m.nge nucte:u missiles b~.sed on land and 
~·ere ~pnnmg to !idd chc SS-.1.0- t new, highly accurnte 
mobile amssile. with thre:! w~m~ead~. We had none. Since then 
lhe Soviets hav~ strenethencd their lead By the end of 1979, 
wh~n Soviet leader Drezhr.ev declarrd " I! bclance now cxiJ<ts," 
the Soviets had over 803 wOll'fi~ds. We ~till had none. /', yc~ 
;\80 this month. Mr. Brezhnev pledged~ moratorium. or frctzc, 
on SS-~0 deployment. Bur by last August, lht:ir GOO wmta::oos 
h::td ~come more: than 1,200. We o.till Md none.. Some fn:cze. 
At this time Soviet Ddense Mikliste:- Uninov •nnounced ··~p
pro;!iiJMte p~rity of forces continu~s to e~ist. '' But the So,·iets 
'-l'e still ~ddini an avcl7!!gc of d1ru new 'lll !l.!'i~"ds i\ wl!t!:., ~.nd 
now have 1.300. These Wll'hezds c;m 1uch lhetr ·u.rgets in E. 
maner of ~ fev. minutes We sull have none. So far. it seems 
lh~t lhe Soviet definition of pr"rity is i! bo:o. sco,"C of 1,3Gn lo 
nothing, in !l'aeir favor. 

·So, together wich our N..:.TO aJJi.es. we decided ill 1979 to 
d::ploy ne ...- Wll:~~-ons. beginnmg this year. :~s ! d~tenenllo their 
SS·20'::. !lnd r..s an inc~nti\le to tile Soviet Umon to meet us in 
Sl!!rious m ns centro! r•egoti~:iolJS. We \':fill t<!rgin that dep!oy
rneut li'lC: chis ye~.t _ Ar the sarr.ie titne. however. \V!: :vt ,-·ilhng 
to cMCeJ our program if the Soviets will tiism~r.tk li1eirl. TI1i5 
is wh£t ~W: have cnlled a uro-z('ro phm. Th;: Sovic:S nrt now l!t 
lhe negouatin,s ublt- .!Jild I ihmk it's fw 10 s~y that widlout 
our plv.nned deployments, they wouldn't o-~ there:. 

Nou kl'~. con~ider convcnliOnllJ fortes S1ncr 1974. the 
Umttd States bM produ~d 3,050 "'ctac~ con1bli!l '-ircrtft 8y 
CC>I'itresl, th'l Sov1et vnton h.n produced IWIU as many. When 
'riC IODk ~~ s:ru:ck submmnc~. the United Slate• hti produced 
:l7. ~rule ~ Soviet Union lw produced 61. For &".rmored 
~~acles inctudmg ~s. we hr.vc produced 11.200 Tht So,·iet 
Unton h!>Z. produced 54.000. ~ ne;r)y 5-to. t ntao tn thm favor. 
fin1<tly. ¥:ith 2.nille!ry, 'f;'t hfvc: produced 9SO utilkry snd rock
e: l~unchen while lhe Sovtcb ha1vc productd more chan J 3,000, 
a sll.!grenng 14-to. J r11110 · 

Tilen: "''"Fur~ v..•hen we ~re a:ble to otrset wperior Soviet 
nurnb:n witlt higher qu:d1ty But tochly lhey are buildmg weap
ons t~~ sophistic&ted ud modem as out own. 

AschC' So\ltet~ hs.vc incrca!oed their military power. they have 
been emboldened to ntrnd th~l pov.·er The~ m spreadmF 
dlcar mihtary influt·ncc an ways Char can d1rrctl.)' challenae our 
vital interests aJid those of o:.ar .\!~lies. Tbe followinP. atrial 
!JilOlOf1T2phs, most of them secret until now, illustrate lh~s poinl 
i•• ~ cmcirJ w..:?, very ciOK to home - Central America and lhe 
CU'ihbe:m B:;sin. They art nor drunatic phoroaraphs but I thank 
~Y help siv~ you ~ IK:ner unckrstuding of what I'm lalkini 
about. 

This Soviet inlellit;ence tollection f&c:iliry ltss than 100 miles 
from our coast i!t lhc large" of its kind in the world. The acres 
r.nd o~~rns of lllte J'lnOI fields .md intelligence monitors are wger
ed on tey U.S. rnilitar)• mstaU.:tions and sensiuvc- acuvittes. 
The in"~llauon, in Lourdes. Cuba, is manned by I.SOO Soviet 
technicians, 11nd ~ s.mlelhtc ground station allows instant com
municalions with Moscow. Tins 2E-squm m.ilc faciliry has 
ifOwn by more lh.'?JI 60 percent an size and capabihry durin& che 
past d~o:c2de. 

in tvestem Cub11,, we see this military airfield and its comple
ment of modem Soviel-built MJG-23 !.ircraft. The Soviel 

Union uses this Cub~n sirfield for its own lon&-ranae reconnais· 
sr.ncc missions, and e~Jicr this month two mo:Sem Soviet anti
submmne w:afm nitcmfr beJilll operating from it. During lhe 
past two yc:r.n, chc level of So\ltet arms uporu to Cuba tan 
only be cornpmd to the k\leb rt:ached during lhc CubM mis
sile crisas 20 yean ~go. 

This lhird l'f•oto, which is the only one in lhis series that has 
~n prevaously mtde public, shows Sovier miliwy hardware 
ti'.~r h;o..s m11.de ats w~y to Ccntr?J America. This r.irficld with ill 
Ml-8 helicopters, mtiwcraf1 guns and p~ected fighter sites is 
one of <i number of mih~.ry facihti~s in Nicaragua which has 
~eceiv~ Sovaet equipment funn::lc:d ll&rough Cl!ba t.nd ren"cts 
th' manivc miliwy build-up eo•ntt on in th~t country. 

On the small island of Gren:11da. at the soulht'm end of the 
C:..rib~an chain, the Cubans, w1lh Soviel financmg and b2cl:
in~. min the pro:ess of buildina M Eirfield with a 10,000-foot 
n:nw~y. Grenadz! doesn't even have rm air force. Who is it 
intended for? The C~ribb'I!BII is 1 very importt.:nt pMsaaeway for 
cur inl~malional commerce z;nd milnary lin~r. of communica
tion. More lhan hAlf Qf all AmcricM oal imports now pass 
'JarourJJ lhr. Cmbbf:~n. The m.pid build·up of Grenada's mih· 
wy ptlleilli!l i~ urmlt.ted to Mt)' conceavablt threat to thas island 
co1mtry of under J 10,000 people, md towly 11 o:lds wilh the 
Z'•nem of other eu tem Cmbbe11n StP!tcs. mosr of wh1ch •re 
W1umed. The Sovi..:t·Ct:boo militariution or. Grenad~. in 
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lhoi1, an onl) be r«n M power ~ion into tht ~~ion, and 
it iJ iD tb•• im~t ~c snd lftltiiC na that ~ Itt 
byin, ;o ~·r lht soYemmentl or £1 S~lvldor. Colli RICI. 
Hondu~ Met Gtmn it• lhear ltnlgles for *mocrac) taaanst 
pnill~j ~uppcwd dvou6h Cuba e-.nd N•c.,.,ua 
~It picnft5 001ly tell a una! I pen of lhr story. I wish I 

c:o;Jid 5ho"'·,ou mDrt \vilhout compromuinr ow most sensitive 
int.elhgenet souttc• 1ftd mctbcxb Bur tht Soviet Union isllso 
~WOftml Cu~ r.1ili~ry fon:cs in Anrote Md Ethiopsa Thr) 
l»ve bt.se~ in Eahiopia find SGuth Yemen ~~ear the Prntan Gulf 
cilf•eld!. Th:y hr.ve u.!ten over lhe pon \\'e built tal Cam R.lnh 
Bl:y in Vy,uwn, and hO\Io., for lhr fABt limr in hntDr) . lhe 
Sov.iet Navy is 1 fMCC 10 be reckoned with in lht South P11cific. 

Some people mily uillask: Would lhc Sovi.cu ever use their 
formidable mih~ power~ Well. a~ain. can v.·e afford to bt, 
ItcH lhr~ won't"~ Then: •~ Afrharu~Wi. a.nd 1n f'oland. the 
Sov1ets denied the will of lhe people mid, ill so doins. demon
f.lrlilted ao lhe world bo\:1 t.~ir mili.wy power could abo be wed 
to intimidate. 

1'bt fan.?.) rocr is dult the Soviet Union is &cquiring what Cill 
cmly be consideftd rm offensive miliwy force. They b~ve con
tinued 10 build r~ more intercontinental bl!listic missiles dian 
lhey could possibly need simply to deter an anack.. Thei.r .con
venta~·forc:e~ m n.ined and equipp:d not so much ao defend 
~cin5t M ~ttu.ck .~>.s they~ to penrut1uddcn, surpri~ o!en· 
sives of their own. 

Our NATO £llliu have usumed a great ddenSt burden, 
includina the mihW)· drah in most countnes. We art working 
wilh lhem :md 011r other friends ii'Dund lhr world 10 do more. 
Our 6:fensive llniCJ)' means we need miliW) forces that c:an 
move very quickly - fOTCC• lhtt are lrlined 1Uld ready to 
respond to tn)' cmeraenc')' . 

Every ia.em in our defeRK proJmm- our ships. our tanks, 
our plr.nes, ow funds for m.inina and sp.m paru - is intended 
for one dl-impollant pufPO'e - to keep lhe peace . Unfortu· 
h!!tely, a deci:Cle of ne:lcctin1 our military forces had called into 
question our ~bilit)· lo do ~~ . 

When J took c;fface in JMaruy 1981,1 wu appaUed by wbar 1 
fC'.Jnd Arnerictt.n pl~e' that eould not fl)' and American stups 
dlat could II'K»t J..ijJ for bdt of ~~ pans and u-ajned pc~onnel 
li'.nd insutlicaent fuel :~~~d MUnunit•on for essential trainin1 ·The 
inevi~blc result of ~JI ~is wns poor morale in our armed forces, 
diffac~lty in 1«n1iting the bri$htest young Americans 1o "'W 
L~e 1:niform t~.nd dilfaculry in c:onvincinJ our most cJtpcrienced 
mihwy personnel to llll)' on . 

There wu 11 ml questi~n. then, about ho" t>,ttJI we could 
tnect n crisis Aa:d it w05 obvious thAI we had to beJin a major 
n"'IC:kmiv.llon progmmro insUR we could d.:ter ll1Qe55ion md 
preserve the pes-.~ in dk! yem s.hud . 

We bru! to move ii!U:I~iAtcty to improve lht bask ~ness 
I!OO siJlyina poVttr of GIJr conventionru forces, so they could 
M1:C:I - ~·ui th:::re!cii: h.:lp deter- ~ crisi' We bsd to mL.\;r up 
for t051 yean of inv~stment by movin& forwtrd with alonf·tenn 
phlll to prr:p.-.rt our lo:cet to counter tht mihwy cepabihu~• ow 
adv,l'fdl.rics were d.zvclopinJ for w future . 

l ~\~· t~~t ~JI of you WMI p:i!.Ce ud so do I. I know too 1hat 
IJ'J!liY or )'OU ;;crim~sly believe th:ot ~ "uclear freeze would 
'unher the cause of ftrta: . i»ut & fa~ze now would lllilke· us 
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ku, itOf mort. ucurt Md would ruiK, not reduct, lhc risb of 
twar It t!IC'.tld bt ~ely ~nverifaablc Md would lft'iousl) un· 
ckrcut our mt.ouatJons on r.mu lilduc-tioo It would rtwsrd lhc 
Sovte~ for lheu nwsivr mihl&r)· buildur while: preventing us 
from modemazinJ our IJinl and UK'Iusan,ty vulnerable forces . 
Walh k&r present 1M1Jin of ~up:riont). why should they ~e 
ro tuml r.::ductaons knowanJ thtlt we were prohibited from catch· inl up"~ 
~ehrvc me, it 'd'Un 't pleau.nr for IDrntonC' who had come to 

\Vashm;ton determined to t.u\u~ Government spendanJ. but 
VIC hl!.d •o move fo,._an:! with the aask of r:painn1 ow defen.es 
or we would lose our lbihf)· to deter confliCt no" and in the 
future . We ~d r~ demonstmte to In) advel'51r)· that aagression 
could not succeed tnd that the onl~· real 10lutton wu substan· 
lial. equitable and dJecttvel,\ veriftablt anm reductaon- thr: 
kand v.~ ·rr wor~an~ fo! nih: no~ ar. Gene\'ll 

Thank§ to your 5b'ongsuppon. and b1panu.an suppon from 
lht Q,nJrtu, wt ~JM iO tum aunJs arouno. Already we ll'f 
seei~ 10me very encouraJing rrs.ults. Q\&~if)· ~itment and 
Rtcntton· are up. dramaticall}· - more h1gh school paduatts 
1re dloosinr mihW')' careen and more experienced caMr per
sonnel art choosing to stay. Our men and women in anifonn at 
last are 1enin1 lhe tools and traininr the) need 1o do thei.r jobs. 

Ask cround tod&), especiaJiy amon1 our young people, and 1 
think you'U find a wholr nt" attiNdt tov.·ard serving rhcir 
count!) This rrflecu more than just better pay. equipment and 
leildership You thr American people have sent a sirnaJ to these 
youn1 people that it is once aaain an bonor to wear lhe uniform. 
That ·' not 10metJung you meas~~rt in a bLidset. but it is a very 
ruJ pan of our nation· s arenfl}l 

It will take us longer to build lhc kind of equipment we need 
ro keer pea~ in tht furure. but we 'vc made a Jood 1tan. 

We have not buill an~"' lon1·ruagc: bomber for 21 years . 
Nov.· Yo'C 're buildini lhe B·l. We had not launched one ne"· 
suateeic submarine for 17 )'can Nov.. we're buildang one 
Trident submarine a year . Our land-based missiles art incrus
inJiy dwatened by the man)· bufe, nev. Soviet ICBM's. We 
Ire delenninin& ho"' to 10lve thlt problem. Ar the wne time, 
we arc wortrna in the Stan and I.N.F. negotiations, with lhc 
loal of Khicving deep reductions in lhe SlrlltJit and intcnnedi
Qit nuclear anc:nab of both sides. 

We bave dso b:pn the long-needed modernization of our 
conventional forces . Tbt Ann)' is Jeninr iu fant nev.·lMk iD 20 
)UJ\ . The Air Force i1 modemizini. We m Rbuilding our 
Navy, which sbnnk from about 1,000 in lht' lett 1960's to 453 
chips durin I the 1970' • . Our Dation Deeds a 1uperior Navy to 
r:uppon our miliW)' forces and viw interrsts overseas. We art 
liD"'' on lhc road to achievin~ G 600-lhip Na'')' :nd intTUSing 
lbe mnphibious cc,pi!bilities of our m:rines, who Mt now aen·
iDI ·the CllUK of ~ce in Le~n. And we art buildang a real 
capllbiht)' 10 essist our mends in the vit&lll imponant Indian 
O:u.n and PeBiUl Gulf rrJion. nus tdd~ up to J maJor efJon, end it is not chetp. It comes at 
t time when then: M rnr11y other pressures on our blldfel Md 
'lflben the: American people bllve already had 10 make major 
f&Tifiees d:mn1 the NC:Cssion. But wr mur.t not b-~ misled by 
lhose who would m.Ue defense once again the: KlpeJO~t of the 
Fcden.l budget. 



'Th: fact is ctt&t in 1he put few ckcrdei we hive reen 1 

~c ~ruft in how we spend lb: aupaycr'a dollar. B.ck in 

195.5, ~c)'ll'i:nU IO i&Jd1v!duah took up only about 20 percent of 

ttte F~n'J budjct. for Dearly lbree decides, ~sc ptyrnenu 

~~·!iJy ina~ llld this year will IeCOUnt for 49 percent of 

&."!-e bo~~et. By conDUt, in 1955, defense look up IIMft dwt 

hcl! of lht f-ederal bud1et. By 1980. dUs apencbne h8d fallen to 

1 J~w of 23 tJerc:ent . Even with rhe incruSt I am n:qurstine dais 

'jeM, defettS.t wilhtilllmOUnt to Only 28 percent Of lhe bucfJCl. 

n~ clilb for CURing back lhe defenSt bUdJet CorM in nice 

~irnple mtlt.'netic. They 'rt the same kind of calk lblt Jed lht 

'~mco:rn.cics to neglect lheir defenses iD the 1930's and invited 

ihc tr.!gedy of World War U. We must not let lhat arim chapter 

of h1story ;ep:at itself throu1-h apathy or ne~lect . 

Yes, ·Ne V&Y il great deal for the weapon5 and equ•pment we 

ji"tC atn milils)' force•. And, yes, mere tw been some wute in 

tbe F.asi. But we m now paytnslhe aelayeo cost oi our neglect 

i!t :he 1970'~. We would only be !ooline ounclves, and endan· 

,!C.-ring me future. if we let the bills pile up for rhe 1980's u 

well. So.:mer or hlter these bills always come due, and me later 

!hey come due, the mort they cost in creasure and in safety. 

This is why I m~ speaking to you tonight- lo ur1e you to lell 

)'OW' Sen:uort and Congressmen mat you know we must contin· 

lA': to restore our military s&rcngth. 
H we stop in midstream, we will nor only jeopardize die 

t<wop-ess we heve made to date- we will mongage our ability 

co cfet~r "'iii ~d achieve aenuine arms reductions. And we wiJJ 

s~nd a signal of decline, of lessened will, to fnends and adver· 

rN'ies 11like. 
!h1e of the b'IJic ironies of history - and we've seen it 

~~en more than once in Ibis century -is lhe way lhat tynn· 

1~cil systems, whose military strength is based on oppressing 

!heir p!O;>Ie. pov.· strong while, through wishful thinking. free 

10tir.ties :«!low lhemselves to be lulled into a falie sense of 

i~Urity. 

free people must voluntuily, lhrough open debate and 

~-r.stk means, meet the cballenge thattotaJiiMians pose by 

compulsion. 
It is np to us, in our time, to choose, and choose wisely, 

between the hard but necessaty task of presel'\'inJ peace and 

freedom .-;nd the temptztion to i1nore our duty and blindly hope 

fer the L~sr while the enemies of freedom arow stronJer day by 

cisly. 
. ·nae ~olu!ion is \:'J~Jl within our psp. But to reach it, there is 

rimply no ~llem~tive but to continue this year, in this bud3et, to 

~rovide th~ resources we need to presel'\'e the peace mad parr.n· 

s.:c ovr freedom . 
. TI;us !(jr tonight J h:avc shaRd with you my lhoughts on the 

p:lliblems or natiOMistcurity vtc must face to1erher. My prede

r.;esron i.!1 lht Ov:!.l Office bave appeared before you on other 

~ion$ to describe the threat posed by Soviet power rtnd htlve 

pcpoftf:.d Iitt:ps to ~dress that threat . But since the mdvent of 

r.udeil -.~apons, tlJOS~ 11eps ~ve been directed toward deter· 

rtncc of :r,gression lZvough lhc promise of re~.hation - lhc 

notion lh~t no ~tion~.J niil1on would leunch M atu\Cit that would 

incvit; bly r~sult in unacce~.ble losses to themselves. This 

~d1 to :ot.t.bility lhrou&h offensive threat bas worked. We 

~ f.:>iU allies hive. 51ACCeeded iJI JRVCntinJ nucleu 'l"t'U ror 
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~ chc8des. In rec:nt months. howevtr. my ldvater\, inelud· 

... , an JW'ICUIU lhe Joull Chiers or Sid, hl!ve llndci'Kored die 

bleakneu of dw future before us 
Over lhe c:ourw of lheK diK'IIIsions, I have become more 

Md ~ deeply convinced that lht human spirit must be cape· 

ble or nlln&above .ckal•ne with od'.:r nations :ond human beanBJ 

by dlrutenlnl rM1r CIUStence. feehni lhn Will)' , I beheve we 
~ust lhorouJhl~ uamine every Gpportunny for r~ucane ten· 

11ons and for antroduc1n1 1re1ter a~rbihry into ~ acr~teeic 

caJculus on both s!dn. One or the mosttmporwu contributton~o 

we ~ make il, of counc. to lower lht level of all arml, and 

parbcularly nuclear mns . We are cnaqcct right no• in several 

Delotiations with the Soviet Union to brina ebout ~ mutual 

reduction of weapons. I will repon to you a wu~ from tomor· 

row my thought~ on that score But let me just say I am totally 

commined to Ibis counc: 
lf the Soviet Union will join with us in our dJon to ~c:hieve 

major arms reduction we will hive succeeded in stnbilizing the 

nuclear balance. Nnenheleu it will still be necessary to ~Jy on 

die specter of rewiat1on- on muwd lhrut, and lhat is a sad 

commenwy on lhe human condition. 
Would it not be benet to liVe Jives lfwlto avenae them? Are 

we not capable of demonscratmg our puceful mtenuons by 

apply ina &II. our abilities and our ingenuity to achieving a auly 

JuunJ stab1hty~ I dunk we ~-indeed. we must~ 

Aher careful consultation wilh my advisert, including the 

Joint Chids of Staff. I behevc ltlerc is 1 WI)' . Let me shue with 

you a vision of lhe future which ofren hope . It is that we embark 

on • program to counter lhe awesome Soviet rniuilt threat with 

measures that are defensive . Let us tum to the Vtr)' strcnJths in 

technology that spawned our lf'C:It industnal base and lhat have 

liven us the qur.Jity of life we enjoy todJy . 

Up until now we have increasingly b!Jed our strategy of 

deterrence upon the threat of retaliation. Bur what if free people 

could live secure in lhe knowJedae thar their security did not 

rest upon me threat of inswu U.S. retdiation to deter a Soviet 

anack; that we could intercept and destro)· strateg1c baUistic 

missiles before they ruched our own toil or lh<:t of our allies? 

I Jtnowlh1s is & formidable techmcaJ wk. one that may not be 

accomplished before the end of ttl•~ century. Yet, cum:nt tech· 

nology has arwned a level of sophastttation whe~ it is ~ason

~bJe for us to begin Ibis effon. !t will we years,. probably 

decades. of dion on mlilly fronts . 7bere will be failures and 

setbacks just as d1ere will be successes and lftalcthrou@hs. And 

u we proco:d we must rentain constant in preserving the nucle· 

tr deterrent lind I'Diiiinl&tininl 12 solid c::pr.bility for flnible n:

sponse. But ir. it nor wonh every investment necessary to free 

the ~·orld from the thre~t of nuclear war? We tcno~ u is~ 

In ltle mu.ntime, we will continue to pW'5ue real reductions 

in DUCICIIJ' IU11lS, DCj~lint from I poKitiOD of SD'enalh lb&t CUI 

In insured only by modermzins our srmteaic forces. f1ot lhe 

s.urnc time. we musr ta.\e steps to reduce the ri!lt or u conven

tional nuhLiJY conflict e"alating to nucleu war by improving 

cur noMuclear cc:.~bihties. ~ricll ~s ~scss- now 

lhr tcchnologtes tO mtain very Si~ruficMC improvements in the 

effccuvenes! of our conventional, nOMucleM forces . f"roteed· 

ina boldly· ~irh ~i:st new tec~olo1ies, we c:m sagnific21ntly 

reduce Glly IJICi:ntJve thatlhe Sovact Union may have to threaten 

atu.c~ tlJ&inst lhe Unil.ed States cr iu PJhes. 



At M pt.'flut aur t£a&l or ddeuivt ~Iorin. M IICOf· 
Diu ltwt ew aJh" rtl) !CJiDCI ow lllraleJIC oGca.,vt pown to 
ftl.tr ·~ki ~euut Item Tbeu viw ilttaab end oun art 

ineatricabl) blUed - lheu we~ md OW\ - one. And no 
cOOrlzr in rechr.ok:B)· CM o: will dter chat tuhl)'. We must ADd 
Mall conunvr 10 ~ CW" commiDDenu 

l ckifl:;· ~t('nLU Glil dideiiiiW' ~Yilenu biVf bmii.iitiOhS 

lind mtK ceruun t'f'Obkm' and amba~uaue~ . U paJRd with of. 
tcn5ivr Jystems.. iiJt)' cs:n he viewed fl5 foscerin! an ~'ive 
pohcy Ud DO ~ WIIJlS bl 

!!ut Y:~ith thes.t coasid.:Dtions firmly iD mi.Dd, 1 Cbll u~ lhc: 
itltntifac cc:nmunit)' Mao gave w nuc&ev ~~ 10 him ~u 
JfC.t!l lm.lenU tO the ULlK of msnkind Jnd world peace: 10 give Ul 

thr means of ~nderin' lbeiC Dudw M&pOn~ impotent and 
ob§.olelr 

T onarhc. conmtent wilh ow obhJ.,bons. under the ABM 
Truty Md rccopiziDJ lht Deed for ciOK con5Uhauon with ow 
'-lilies . I un it.kinr an imponant farst lttp . I am clirectina a 
~p~hen•ive tmd iDtenliive don 10 defane • lonJ·term ft· 

~.rth ~nd dtvclopment proZJMl 10 bl:ein 10 ~thieve our ulti
mate eoal of eluninatinJ the ~brut poled by llnteJic nuclw 
missile• . llm. could p~vr lhe tva)' fOf amu control measures to 
chminate the weapons themselves . We ~eek neither miliW)' 
; uperiority DOr pohticel ldvanure . Ow only purpose -one all 
ptoplr shi'ift - i1 to seuch for ways 10 reduce the clanJer of 
nuclear war . 

My fcllo\lo Americans, toniJhl we m launchini an effon 
tvhich hold~ the purpost of chanlifti lbe c:ourK of human 
history. There to\' ill be ri§k~. !<J)d R5Ults Lake lime. 8ul "'ith yow 
aupp-~n . I beheve we tan do il. 
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FJ..C'I SHEI:'f 

NhT10NhL SPACE STRATEGY 

INTRODUCTION 

On August 15, 1984 , the President approvec a ~ational Space 
Strategy designed to implement the National Space Policy, 
as supplemented by the President's 190~ State of the Union 
A~dresE. The strate~r identifies s~lecte6, hi~t ~riority 

r f . • • • • • • • • • er ort.s a nc res?:.·nElr.. .::. .;.:.tle E, a r.~ J:.Y C\"l.C t.~ l ::.;:..:..e :-: .~:-. :. .:; :. :-:. :. 
plans for major space policy objectives. This strategy is 
consistent ~ith other space-related National Security Decision 
Directives ana other Aarr.inistration policies. ~ summary of the 
strategy's contents is provided below. 

THE SPACE TRANSPORTAT10~ SYSTEM (STS} 

Insure routine, cost-effective access tc space ~ith the 
STS. The STS is a critical factor in maintalning u.s. space 
leadership, in accomplishing the basic goals of the National 
Space Policy, and in achieving a permanent manned presence in 
space. It is the prirr.ary space launch systerr. for both national 
s~curity and civil government missions. As such, NASA's first 
priority i s to make the STS f ully operational anc cost-effective 
in providing routine access to space. 

Implementation: The STS program will receive sustained 
conunitrnents by all affected departments anc agencies. Enhance
ments of STS operational capability, upper stages, and effi
cient methods of deploying and retrieving payloads will be 
pursued as national reguirernents .are defined. 

NASA ana Department of Defense will jointly prepare a 
report that defines a fully operational anc cost-effective 
STS and specifies t he steps leading to that status. This 
will be !'l"epareo and submitted for revie\t: by the Senior 
Interagency Group for Space - SIG(Space) - no later than 
November 30, 1984. 

The STS will be fully operational by 1988. On October 1 , 
1988, prices for STS services and capabilities provided to 
commercial und foreign users will reflect the full cost of 
such services and capacilities. NASA will develop a tirne-
pha sec pl a r. f cr impl e;..e-nt inc;: fu 11 cost reco\'ery for C0:7'.rr:erc ial 
anc foreign STS f 1 ight operations . At a minirnurr., this plar. 
will include an option f or full cost recovery for commercial 
anc foreign f lights which occur after Octobe~ 1, 1988. 0~~, in 
consultation with DOC, DOT, DOD, NASA and other aoencies will 
prepare a joint assess~ent of th~ ability of the fi .s . private 
sector and the STS to maintain international competitiveness in 
the provision of launch services. This analysis should include 
an assessment of all factors relevant to foreign ELVs, u.s. 
ELVs and the STS. NAS~ will keep OMB fully apprised of the 
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elements of its time-phased plan· as it is being cieveloped. 
Both the time-phased p l an anc the OME analysis will bE sub-
mi ttec for revie"'· anc comment by the SlG (Space) anc the cabinet 
Council o~ Commerc~ anc Trade no later tha~ September 15, 19e~, 
ana subsequently submitted for the President's approval in 
order to permit their consideration in the development of the 
FY 1986 budget. 

The Department of Defense and NASA will jointly conduct a 
study to identify launch vehicle technology that could be made 
available fer use i n the post-19~~ perio6. ThE study shcu l~ bE 
corr.pletec by Dtce:::-.be.r 3~, l9c~ . 

THE CIVIL SPACE PROGRAP. 

Establish a permanently manned presence 1n space. NASA 
will · aevelop a permanently manned Space Station within a 
decade. The development of a civil ·space Station will further 
the goals of space leadership and the peaceful explotatiOh and 
use of space for the benefit of all ~artkinc. The space St~tion 
will enhance the development of the commercial potential of 
space. It will facilitate scientific research in space. It 
will also, in the longer t erm, serve as a basis for future· 
major civil and commercial activities to explore and exploit 
space. 

Implementation: As a civil program, the Space Station 
will be funded anc executed by NASA begin~ing in FY 19SS with 
the goal of the establishment of l!: permanently manned presence 
in space ~ithin a decade. 

Foster increased international cooperation in civil space 
activities. The u.s. will seek mutually ben~ficial interna
tl.onal participation in its civil and commercial space and 
space-related programs. As a centerpiec~ of this priotity, the 
u.s. will seek agreements with friends and allies to partici
pate in the development and utilizatiorl of ~he Space St~tion. 

Implementation: NASA and the Department of Statewill 
make every effort to obtain maximum mutually beneficial 
foreign participation in the Space Station progJ:am, consistent 
with the Presidential cornrr.itment for international participaa. 
tion and other guidance. The broad objectives of the Unit~d 
States in international cooperation in space activities are to 
promote foreign policy considerations, advance national science 
anc technolocv; maximize national econo~i~ benefits, includ i nc 
domestic con~lderations; and protect nitional security. The · 
suitability of each cooperative space activity must be judged 
within the framework of al l these objectives. Consistent with 
these objectives, the SIG(Space) will revie~ all major policy 
issues raised by proposed agreements for int ernational partici
pation on the Space Station progr·am prior to commitments by the· 
u.s. Government. 
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Identify major lonq-ran~~ n~tional ~oals for the civil 
&pace pro;ra~. M~~or lon~-rLng£ goals .for th~ civ~l sp~c£ 
f-ro~rar:. arE- ~ssentia} tc. f.IE:f;tin~ th£ national comrnitmer.t tc 
ma~ntain ~~ited State~ leacier5hiF in space ~n~ to e xplo1t 
space for economic and sc~entific benefit. 

Imolementation: In Dccordance with the FY 1985 NASR 
Author1zat~or. Act, the Pre5ident will appoint a National 
Commission on Space to formulate an agenda for the United 
States space program. The Commission shall identify goals , 
opportuniti~E, an~ policy op~ions fo~ V~ite~ Sta:e~ civilia~ 
£pace act.l\'~t.y fer the: nE::.::. tv.·e:nty years. tr:-::::. s~br:. lsE:.c:. c: 
the Commission report t o the President, the Office of Science 
and Technology Policy, in cooperation with NASA and other 
appropriate agencies, will review the report and will provide 
t ne.ir comments and recommendaticms to t he President t.hrouch ~he 
SIG(Space) within 60 days of the submission of the Commission 
report. 

Insure a vigorous and balanced prograrr. of civil scient'i!ic 
research and exploration i~ s ace-. The U.S. civil spacE · 
sc1ence- pro9raffi ~s cr. essentia eleffient of U.S. l~adership in 
space, 6 vehicle for scientific advancement and long-term 
economic benefits, and a valuable opportunity for international 
cooperation. 

ImPlementation: NASA ana other appropriate agencies 
will conduct their activities in a manner that will maintain 
a vigorous anc balanced program . of civil space research and 
~xplora tior.. l-\1-.S~. to; ill explicitly factor the broad spectrur.. of 
capabilities necessary for space science into the planning and 
developm~nt of the manned Space Station anc ~ill implement 
those plans in a manner that will lend stability anc continuity 
to research in the: space sciences. Furthermore, the Office of 
Science and Technology Policy, in conjunction with NASA anc 
other appropriate agencies, will review and define the goals 
and missions of the various civil agencies in the area of earth 
sciences research and will provide their recommendations in a 
r eport to the SIG(Space) by April 1, 1985. 

COMMERCIAL SPACE PROGRAM 

Encouraoe corr~ercial Ex endable Launch Vehicle activities. 
The u.s . wil encourage anc facilltate commercial expendable 
l aunch vehicle operations. ~.S. Government policies will 
promote cor.:pe-titive opportu~ i ties fer corr~Er cial expendable
launc h v~hicle operations and minimize governr.1ent regulation of 
these activities. 

Implementa tion: The Department of Transportation will 
carry out the responsibilities assigned by Executive Order 
12465 on Commercial Expendable Launch Vehicle Activities. 
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Appropriate agencies ~ill work ~ith Department of Transpor
tation to· encourage th£: U.S. privatE: sector development of 
commercial launch operationE in a~cordance with existing 
oirection. 

The U.S. Government will not subsidize the commerciali
zatio& of ELVs but will price the use of its facilities, 
equipment, and services by commercial ELV operators consistent 
with the coal of encouraoinc viable commercial ELV launch 
activitie~ in accordance.wifh existing direction. 

Stimulate private sector commercial space activities. 
To stimulate private sector investment, ownership, and opera
tion of civil space assets, the ·u.s. Government ~iill facilitate 
private sector access to civil space systems, and encourage the 
private sector to undertake commercial space ventures without 
direc.t Federal subsidies. 

Implementation: The U.S. Government will take the follow
ing init~at~ves: 

Econor..ic Ini tia ti ves. Tax la"-'S and regulations which 
discr~minate a9ainst commercial space ventures need to be 
changed or eliminated. 

Legal and Regulatory Initiatives. Laws and regula
tions predating space operations need to be updated to 
accommodate space commercializ~tion. 

Research and Development Initiatives. In partnership 
~ith industry and academia, government should expand basic 
research and development which may have implications for 
investors aiming to develop commercial space products and 
services. 

Initiatives to Establish and Imolement a Commercial 
Space Policy. Since commercial developments in space 
often require many years to reach the production phase, 
entrepreneurs need assurances of consistent 90vernment 
actions and policies over long periods. 

NASA, Department of Commerce, and Department of Transportation 
all have roles and will work cooperatively to develop and 
implement specific measures to foster the gro~th of private 
sector cor..reercialization in space . 1-. high le\'El national focus 
for commercial space issues "''ill be created through esta.blish
ment of a Cabinet Council on Commerce and Trade (CCCT) Working 
Group on the Commercial Use .of Space. The SIG(Space) ~ill 
continue its role of coordinating th~ implementat1on of policy 
for the overall u.s. Space Program. 
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NATIONAL SECURITY S.PAC£ PROGRAMf 

Maintain assured access to space. The national security 
sector must purs~e an improve~ assurerl launch capability to 
satisfy two specific requirements -- the need for launch system 
complementary to the ST5 to hedge against unforeseen technical 
an~ operational problems , and the need for a launch syste~ 
suited for operations in crisis situations. 

J;.;::-Je:-ie::tc.t:o:-. : lr. ora£=!" tC- ~.:::~=-~~y t~!€. rE-~ ·.::re;.te::t fer 
assure:; launch, tr1e nat1onc:al secur 1 ty sector \o'i 11 pursue the 
use of a lirnitec number of ELVs to complement the STS. 

Pursue an lonq-term survivability enhancement pro~rar. .. 
The national security sector must provide for the surv1vability 
of selected, critical national security space assets to a 
degree commensurate with the value and utility of the support 
they pro~ide. This will contribute to deterrence by helping to 
ensure that potential adversaries cannot eliminate vital u.s. 
space capabilities without conslderable expenditure of th~ir 
own resources· -

Implementation: The high priority and emphasis on sur
vivability reflected within the Department of Defense space 
programs will continue. 

Stem the flo~ of advanced western space technology to the 
Soviet Union. Tne: U.S. cannot be complacent about the increas-
1n9 Sov1et efforts to erase: the u.s. advantage: through vigorous 
Soviet research and development efforts an~ through technology 
transfer. 

Implementation: All agencies of the Government will 
cooperate in order to prevent the transfer of space technology 
to t he Soviet Union and to its allies, either directly or 
through third countries, if such transfer is potentially 
detrimental to the national security interests of the United 
States. 

Continue to study space arms control options . The United 
States will continue to study space arms control options. 

Implementation: The Senior Arms Control Policy Group will 
continue to study a broad range of possible options for space 
arms control. The studies ~ill be: undertaken ~ith a vie~ 
toward negotiations with the Soviet Union ana other nations , 
compatible with national security interests. Al l actions will 
be conducted within the constraints of existing treaty commit
ments . 

Insure that DOD space and s ace-related proorams will 
support the Strategic De ense lnit1ative. ln llght o the 
uncertain long-term stability of_ offensive deterrence, ar. 
effort will be made to identify defensive means of deterring 
nuclear ~ar. The: u.s. has been investigating the feasi~ility 
nf P\To~=>nt-11;:; 1 1 v c h'i ft; nr. tm.n:n·ti rPl iance uoon a ciefensive 
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concept. 1-. pror;rar:. he! been ini tie ted tc· 6emon-stret£' thE. tech
nical feasibility of enhancin9 deterrenc~ throu~h greater 
reliance on d~fensiv£ stretegic capabilitie£. The Department 
of Defens£ ~ill po£ture it£ spac~ ectivitie~ &t at to preserv~ 
option~ tc support th~ dem~nstration of capabilities as they 
ere cef inec enc becom(;o avcdlable, end as justifieo by the· 
state-of-the-art technology. 

Maintain a vi9orou~ national security space technology 
roora~ to suoport th~ ~evelopment of necessarv 

and ne~ capatllitie~. The chang1n~ nature o 
er:-.·~rc,L:-•t:.:. f!"~H:.u: tlE\·: c:-.c:le:.:;e:f a~ tt.E sa:-E. tir.e. i:.E 
acivanc~E ln technology present ne~ opportunitie£. 

Implemer.tation: The Department of Defense will provide 
strong emphasis on advanced technology to respon~ to changes in 
the environment, to improve our space-based assets, and to 
previae ne.,· capabilities that capitalize on technological 
advances .. 
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The Sp~ce Command miseion ia to .anage and operate aaaisned epace aaaeta. 
centrall~e planning. consolidate require~nta. provide operational advocacy, and 
~ nsure e close interface between reeearch and developa~ent act1rit1ea and 
operational users of Air Force epace prograaa. Space Command 1& aleo the .ajor 
co mmand retponsfble for the atrategic defen1e ldasion area. 

Space Command has approx1aately 6,000 Air force military and civilian 
r>erac-nnel and r:.b:out 2,000 contractors worldwide. It hu three baae.a: Peterson • APD, Colorado; ~nd Thule end Sondreatrom AP8s in Greenland; and four Alr Porce • tctlons: Clear I~S. AlQJka; Cavalier APS, North Dakota; Palcoo AFS, Colorado; 
&nd C~pe Cod APS, Maas~chueettl· 

The Co1uunder o ~ Space Coaaand also 1erves as Commander in Chief of the 
North ~rican Aeroepac€ Defeoae coa .. nd, a binational command conaiet1ng of US 
~nd C~n~di an forces , ~nd as Co.mander in Chief of the Aeroepace Defense Command, 
n US ~pecified comund. 

The Vice Co~ander of Space Coamand 11 the Commander of the Air Force 
Syetem& Command'8 (J~SC) Space Divleion, located at Lo1 AnJelea APS, Californ11. 

On October 1, 1982, the Air Force e1tabliahed the Air Force Space 
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Technology Cer.t.:'r Gt XSrt lsnd API, N.M ., which reporte ~o Spacr Division (AP'SC). 

The Ajr force Spsce Technology Center "orkt on baste technology; Space DfvStSon h re&ponslble for research, develop~nt, ecquleltSon, launch, cond checkout; and the operational Space Com~~nd then ~sune6 on-orbit control, Menage~nt, and protect ion re&ponsl bi U t ie5. 

Additional Space Command r~sourcee lnclude : 

S~tr;;:llite Systems: lnithlly e.sstgned arE! tvo operational eetel1tte systeu--the Satell itt> f.Rrly Marninr Systf'rt 11nd t h£> Deft•n~;e Heteorologf e<ll Satellite Prograa; and associated gro.~nd control and tracking networks. The Space Cos msnd also ~ill oper~te and ~nage t~o eatellite eystem6 currently under development-the DepartfitCnt or Defense navigational satellite syetem called the Global Positioning System (GPS), and M1lstar, the next-generation ctretegic and tactical t'iilit it>ry ~;;atellite couuntc..ntono eystem. 

~Ussil ~ ~arning and Space Surveill~ncr Sensors: The Space Command operat18 twenty-tvo vorldvide tl.lpace a·nd missile warning units. The •iuile varntng end opace surveillance network consists of radars and optical eensors. 

The ht Space lUng: The 1st Space lHne uas established .on January 1, 1983, ~t ?eterson Al"B to manage the operational satellite systems and the sround-bued senson through~t the world. Together these aensors cont inuouely .,ni tor 
~trategic balll~tlc Bi8sjle and apace l&unth eites. 

Space CoiDUniCl:tions Divh1on: ·,·he division, with d xteen •ubordJ nate units and • ore than 1,400 personnel located worldwide, operates and •aintaiDI comuni cat ions-elect root cs gyete~ for apace surveillance end mtuUe v6rniag end •elected dato-proce~sing equip~nt for the Cheyenne Mountain Coaple~ in ouppon of the cooauntcettons needs end air traffic control ~ervices of the Space Command, ~erospace Defense Comr.and, and North Aaerican Aeroepace Defeaae Comand. 

The Space Defense Operations Center: The three space defense 
t esks--satellite surveillcnce, GGtellite protection, and satellite negation--are nol:7, or \.'111 be, perforrrli? d from the Space D~fense Operations Center located Sa the Cheyenne Mountain Comple ~ . This one-of-a-kind space co~and post is a 
fus ton center r..'here intelligence and oper8tions come together. Thh center a leo ~;~aintains the stctus of all national security and dv111ml aatellites. 

' ThP Consolidat ed Space Opentions Ceutc:!r (CSOC): Located near Peteraon .u·.e, it \odll have tl-fo pri~r.uy Qissions : controlling op~rat ionel •pscecrdt ~nd also pla~ning, ~naging, end controlling Bll Depart~nt of Defense Space Shuttle f 11 gh ts. 

One side of the Consolidated Space OperBtions Center uill h~ e Satellite Operations Co~~lex, uhi ch will be intf!ropcrtrble with the Sot~llite Test Center 
~t Sunnyvale AFS, California . The oth2r ~ide v111 ~a Shuttle Operations and Pl;:uming Cocplex that ·~1El funct tonally replicate the capabi Uty of the Johnson Spece Center at Houston, Texas. 

The Satellite Operations Complex 1hauld be operational in 1986,. end the Shuttle planning and control c~p6bility by the late 1980~. 
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APPEND I >: 1:: 

THE DEFENSE SPACE LAUNCH STRATEGY 

!The !oUowini: is the _text of the "~"'· Deiense Space Launch Strategy approved January 23 by Defense Secretar>' Caspar \\' . Weinberrer, ~hich spells out the DOD's plans for use of the Space Shuttle end complementary expendable launch vehicles.) 
Policy 

''D~fense space launch strategy has been developed in response to validated DOD e.ssured :space launch requirements and Implements the launch policies contained in the National Space Policy and the Defense Space Policy. The National Space Policy. identif1e~ the Space Transportation System (STS) a!' the primary V.S government space launch vehicle, but i"~cognizes that umque netionG<l security requirements may dictate the development of tip~cie.l purpose launch cr.pabiliUes. The Defense Space Policy states that: 
'While dfirming its committtnent to the STS, DOD will ensure the availability of en adequate launch capability to provide nexfble and operationally responsive access to space, :lS needed for all levels of confiict, to meet the requirements of national security missions.' 

Requirements 
"The DOD has a validated requirements for an assured launch capabnity under peace, crisis and conflict conditions. Assured launch capability is a function of satisfying two cpeclfic ;-equirements - the need for complementary launch systems to hedge against unforeseen t~chnical and operational problems, and the need for a launch system suited for operations in crisis and conflict situations. While DOD policy requires assured access to space across the spectrum of confict, the ability 'o satisfy _thts requirement is currently unachievable if the U.S mainland is subjected to direct attack. Therefore, this launch !trategy £ddresses an assured launch capability only through levels of conflict in which it is postulated that the U.S. homeland is not under direct 1ttack. Additional survivability options beyond an assured launch capability are being pursued to ensure sustained operation.s of critic61 space assets after homeland attack. 

Strategy 
"Near Term: Existing Defense space launch planning specifies that DOD will t·ely on four unique, manned orbittars for sole access to space for all national sec~rity space systems. DOD stodies and other independent evaluations have concluded that thi!. docs not ;·epresent an assured, nexibJe and responsive access to space. While the DOD I!> fully committed to the STS; total reliance, upon the STS for sole access to space in view of the t echnical end operational uncertainties, represents an unacceptable national security 

!"'is~'· ll complementary syst~m is necessary to provide high conftdence of access to space particularly since the shuttle \vill be the only launch vehicle for all U.S. space u5:ers. In &ddition, the limited num~r of unique, mann~d shuttle vehicles renders, them ill-suited 
~nd iaappropriotE for use in u high risk environment. 

"The solution to this problem must be affordable and effective and yet offer 
t'! high oegree of requirements satisfaction, low technical risk, and reasonable schedule nvailability. Unm:inned, expendable launch vehicles ~eet _these criteria and satisfy DOD operctional needs for a launch system which complements the STS end extends our ability to conduct laut1ch operations further into the spectrum of conflict. These systems can provide unique ~nd .t.ssured launch capabilities in peace, .crisis end conflict levels short of general nucl~ar wer. These vehicles are designed to be expendable and the loss of a tingle vehicle .effects only that one mission and would not degrade future common, national launch capabilities by the loss of a reusable launch system." 
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-DEFENSE SPACE LAUNCH STRATEGY (Contd.) 

"The Pre~ident ·~ polic-y on the Commercaalizataon of Expt!ndable Launch \'t>hicle~ 
states that the goah of the u.s. space launch poli('y are to en!ture • nexible and robu~1 
~.S launch posture, to maintain »pace tran&portation leadership, anc:t to tncourage th(' u.s. private sector development of commercael launch operation~ . Conststent' wJth thi~ 
policy, the DOD will pursue the use of co-mmercaaJly procured' ELVs to meet th reqo1rements 
for improvmr it!' a!:=sured launc-h capab1htie~ . for requiremenh that cannot be· sBti~fted 
by commercialJy available ELV.s, uniqut> DOD deve·lopment·~ rnay be undertaken (or special 
purpose launch capabilitie~. 

"The STS will rem am the p!"irnary launch system for routtne DOD laonc'h •ervi·oes. 
Unmanned, expendable launch vehacle~ repres~nt a complementary elipat>UJty to the STS 
and will be maintained and rouhnelj launched to ensure their operational Y'aa·bil-ity. To 
accomplish thl~, s.elected nahona: ~ecurtty payloads will be idfnhrted lot dedicated launch 
on ELVs, but wtll remam compatible Y•ith the STS 

"Long Term~ While commericaJ expendable Jaanch vehicles repre~ent an affordable 
and available solution to the uniq,ue DOD ~pace launch reqv.iremenb into the early•J.9·90!t, 
tt;le need lor other DOD launch capabHiti~ to meet requiremenb bey()nd fhe-n must be 
evaluated and validated. Thi~ eHo!t mu.st be initiat~d hhmedJately In order· to en~ure 
that future national sectirity spac::-e mission~ ar~ no·t constrained by inadequ&te launch 
capability. The evaluation sholJl-ct exam1ne potential DOD launch requi,rements, sueh I!. 
the need for a heavy lift veh1cle1 and ~ho.Jid attempt to take ma)<irftu,m adv,ar'itlie of prior 
inve-stments m the U.S &aunch \tehaclt: technology base 

lmple:mentetaon 

"As Executive Agent for launch vehicle!>,. the Alr Forc-e will take immediate action 
to acquire a commercaal unman:~ed, ~xpenda·ble launch vehicit capability to complement 
the STS with a fir!.t la.u.nch avall&blhty no later· than FY l9.S·8 The~( vehacles mu3t provide 
a launch capabtlity e~~~ntially eqllai to the o-rigmal STS we-aght and volume spH•J!:acation!,. 

''Jn addation, the Air Force, In conJ:un~lAon and coord.an&tAon with other Service~, 
affected oge.ncies and departmEnt.:, will 

"a) identify specific nataonal !ecur·ity sy!.tems that wUl be u~ed· on th~ commercially 
procu,~~d er.pendsble launch veh1c.le:- and t'he· proposed peacetime launeh rate reqUired 
to maintain an operationlilly re~ponsive pos-ture. 

"b) develop a comprehem1ve lp&ce launch· plan to meet prc;jected nratlonal · security 
requirements through the ~: ear 20.00_ Th1~ ~tr&teg)! wUl be submitted to the Secretary 
of Defense for approval and. vaiumt1on 

''The Defen~e Space Launch Strategy will be reflec.ted in the FY '86 Defense Guidance 
Plan." 
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I. REPORT 

APPENDIX F 

REPORT OF THE ARMY SCIENCE BOARD 
AD HOC PANEL ON 

THE ARMY'S UTILIZATION OF SPACE ASSETS 

This report represents the conclusions, recommendations, and 
a very brief synopsis of the supporting discussion of an ad hoc 
working group established in March 1983, to consider the subject 
of Army utilization of space assets. In its work, the group 
received briefings on a substantial number of national systems, 
and discussed the applicability of spaced-based systems to 
significant Army requirements. There was substantial background 
in the group concerning national and other systems and reasonable 
familiarity with current and evolving Army doctrine. In 
discussion, emphasis was placed on the needs of commanders of 
corps· and divisions. 

In essence, the group has concluded that the Army has 
performed very well in deriving valuable support for its ability 
to discharge certain assigned missions by the skillful use of 
modest budgets, recognizing, however, that the Army is only a 
(minor) user of available systems, and does not have a great deal 
of influence in the design and operation of the systems. This 
raises the two questions of whether or not these systems can 
always be relied upon to be available to support the Army's 
tactical needs in times of stress or conflict, and secondly, if 
the Army were a larger player, might systems be designed and/or 
fielded in sufficient density to meet Army needs more fully. 

As matters stand today, the Army's approach to space 
utilization is not commensurate with the potential benefit of 
such utilization. The group has concluded that space as a place 
for platforms, and space technology itself, offer realistic 
prospects of providi~g the Army with substantial improvements in 
communications, position location, determining the battlefield 
environment and, most importantly, the ability to see deep into 
an enemy's territory for intelligence and targeting purposes. 

Effective pursuit of this prospect requires a substantial 
commitment by the Army of money, people and facilities. In order 
to evaluate proposals for increased exploitation of space 
technology, the Army must provide for advocacy of such 
exploitation within its budget. This will require a high level 
statement of commitment to admit space exploitation into full 
candidacy for tangible Army support against other demands for 
Army resources. Resources adequate to support effective advocacy 
of space technology must be sufficient to all sound planning for 
the implementation of space technology in systems. Such planning 
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requires the assessment of officers of appropriate rank and 
organizational positions to the planning task. 

In any case, the Army is certain to benefit from competent 
and effective advocacy of applying space technology to support 
its missions. Accordingly, the working group recommends that the 
Army establish a structure to assure such effective advocacy. 
Further, the Army must declare itself willing to give 
consideration to those allocations of resources proposed by its 
own advocates of using space technology more completely than the 
Army now does or plans to do. 

The central conclusions .of the working group are: 

1. Space technology can bring substantial support to 
important Army missions. 

2. There is a clear need for reconsideration of current 
Army space policy at the top levels of DA civilian 
management and Army military command. 

3 . There is a clear need for formal promulgation of an 
updated Army space poli~y. 

4 . There is a clear need for the Army to provide within 
itself expert ability on an adequate level of authority 
and scale to identify, evaluate and advocate 
exploitation of space to meet Army tactical 
requirements. 

In light of its conclusions, the working group recommends: 

1. That the Secretary and Chief of Staff of the Army 
develop and announce an Army Space Policy designed to 
serve the tactical needs of the Army. 

2 . That appropriate officers and civilian officials 
of the Department of the Army be directed to develop a 
plan to implement the updated Army Space Policy. 

3. That an officer with a position on the Army Staff, 
of sufficient rank and authority to make things happen, 
be directed and authorized to serve as the person 
responsible for day-to- day direction of Army 
participation in space activities • . 

4 . That the Army establish career incentives for its 
officers to become experts in the definition, 
acquisition and operation · of space systems, and to 
practice such expert abilities together with 
different, traditional Army skills. 



• 

• 

The essence of an Army Space Policy advocated by the working 
group is: 

The Army will accept into full candidacy for support 
by personnel, funds, and facilities any space system 
that can be shown to offer significant advantages 
to Army missions, and the Army will take the steps needed 
to assure that such full candidacy be expertly supported. 

The working group does not wish to convey arr impression that 
favors a "parochial" space policy for the Army. It does not 
suggest who should "own and operate" space systems that serve the 
Army. It does emphasize its belief that the Army can benefit 
greatly from space systems but can be well served only by systems 
which are assuredly available to serve the operational needs of 
corps and division commanders. To obtain the service of such 
systems will require, in the working group's opinion, substantial 
participation by the Ar~y in the setting of operational 
requirements, establishing technical specifications and funding 
acquisition and operation. One source of the working group's 
belief is that where critical Army participation has been 
evident, e.g., in the TENCAP program, tremendous support to our 
field elements has occurred and is further evolving.• Assuring 
Army ability to participate in this way is the main objective of 
the working group in proposing that the Army open good career 
opportunities to space experts among its officers. 

The working group also .wishes to make clear its belief that 
Army use of space systems may or may not result in duplication of 
capabilities obtainable in other ways. In particular, space
based systems may provide capabilities alternatively realizable 
through the use of aircraft or Remotely Piloted Vehicles (RPV's). 

The group believes that the Army should choose platforms 
from among the possible space and air-supported vehicles giving 
appropriate weight to basic technical factors (e.g., distance to 
the observable horizon), acquisition and operating costs, and 
importantly, survivability. The group estimates that some very 
important capabilities can only be based in space. It also 
believes that costs of operationally equivalent air-supported 
systems are likely to be as large as those of space-based 
systems. Finally, the group believes that the complicating of an 
ene~y force's burden in destroying systems by including space
based assets among them should be given appreciable weight by the 
Army. 

*The succ~ss of TENCAP should not reinforce the policy of very 
limited commitment. There are important opportunities that even 
a top performer like Army TENCAP cannot exploit because of 
limited resou~ces. 

F-3 



II . PEOPLE 

In the judgement of the workins group, it is pointless for the Army to consider the military worth of assuring a larger role in the exploitation of space technology unless it is prepared to offer satisfying, rewarding careers to officers who desire to become experts in the technology and operational application of that technology. The group has neither the qualifications nor the inclination to challenge the wisdom of the policy that emphasizes the fundamen·tal requirement that any officer posse.ss broa-dly applicable command ability in combat, combat supp.ort, combat service support and general management. It does believe, however, that providing career incentives to develop and maintain specialized expert capability applicable to the performance of its assigned missions is in the best interest of the Army. The group urges that appropriately qualified officers be encouraged and enabled, in adequate numbers, to become space experts as well !.:! sound mi 1 i tary commanders. · - -
It is, of course, difficult to be specific about the n-umber of such careers that should be opened up to Army officers. At present, there may be about 100 officers of the Army who are assigned to jobs related to space. Many of these officers are not technical or operational experts. 

This number and this fact lead to an estimate in the working group that starting about 20 new space specialist careers each year is reasonable. The group estimates ·that a suitable Army goal would be to develop a pool of about 500 officer experts in space technology and operations. At any time, about half of the pool should be assigned to jobs involving space systems and the remainder should be given more conventional command assignments. 
The working group believes that the personnel policy briefly presented above cannot be made to work unless the Army establishes a chief space officer on the Army Staff. The duties of such an officer would be to serve as a point of contact for officers and units with space-related roles, to be the source of authoritative information for the Chief or Starr and other senior Army officers, to be the advocate or applications of space technology for the benefit of the Army, and to give direction and leadership to the Army's officer space experts. 

III. SYSTEMS 

The group was briefed on a number or space systems in the development or in a conceptual stage, and many of our members have familiarity with space systems from other of their activities. We attempted in our discussions to relate the capabilities of these systems, and of evolving space technology, to various Army missions, while also being alert to ~he limitations or space systems. The trade-off between cost and revisit time, tor 
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example . is a major one for surveillance systems. It was clear 
that there are several important applications which have the 
potential for adding ~ignificantly to the Army's ability to 
conduct difficult missions. 

' 
We weighed the advisability of including detailed analysis 

of Army utilization of space systems in this report and concluded 
that doing so is inadvisable for reasons given later in this 
section. It is desirable to state briefly, for purposes of 
illustration, a few aspects of exploiting space for Army needs. 
Specifically: 

Reconnaissance and Intelligence Deep in Enemy Territory 

Location of enemy command centers, recognizing and tracking 
enemy forces, and numerous other functions must be 
accomplished at unprecedently large distances if new and 
developing Army combat doctrine (including integrated 
operations with the Air Force) is to achieve practicality. 
Such deep seeing can, of course, be done with aircraft. 
However, it is very doubtful that adequate coverage, 
timeliness and acceptable loss rates could be achieved and 
sustained. Moreover, current space systems are ~ designed 
appropriately to furnish Air-Land combat commanders with 
needed, timely information. New systems are unlikely to do 
so unless the Army•s influence on new system design and 
acquisition is substantially increased. 

Communications Beyond Line-of-sight 

It seems to be certain that under new doctrine, small, lean 
Army forces will need to operate deep in enemy territory and 
will need to communicate with higher echelon commanders. 
Such forces will also need to know accurately their own 
locations. This implies that small, practical, reliable, 
man-carryable communication and position locating systems 
will be needed. Indeed, necessary exploitation of very 
"smart" devices using very modern dense (i.e., small) solid 
state devices may require transmission to and from 
satellites in order to achieve needed "bandwidths," i.e., 
information channel capacities. 

Combat Environment 

Such "simple" but crucial combat relevant information as 
close cover and soil trafficability cannot be reliably 
furnished at present in many plausible conflict situations . 
Such information may be obtained by sending people to 
observe and communicate what they observe or by conceivable 
improvements in current environmental sensing satellite 
systems. In either case, it seems clear that the Army has a 
significant need to play a strong role in the design and 
acquisition of satellite systems. 
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Beyond the brief summary illustrations above, the group 
decided against detailed assessment of the contributions to the 
Army capability that space systems could make for two reasons t 

1 . At the broad level of our review, the utility of 
space to the Army is essentially self-evident. 
The practicality and costs of such utilization 
upon which further action will depend, will require 
a detailed assessment, an assessment that we strongly 
urge the Army to undertake. 

2. Classification. A discussion of systems and 
technology would require that this report be 
cl assified; yet the primary issues at this time 
center on questions of policy and personnel. 
To facilitate an open discussion of this matter , 
we believe the systems and technology issues 
should be dealt with separately. To the extent 
our panel can help at that stage, we stand 
prepared to do so . 
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AI'PEtll.JIX G 

lMKEDIA!E l!UASt NOV£KJER 30, 19~ 

Jo. 614-84 
697-5131 (la.fo) 
637-3189 (Copies) 

POIMATION OP UWlT!D STATES SPAC! ~MKARD (USSPA~CO~) 

Secretary of Defec1e Ca1par w. Vetnberaer announced today that the Pre1ident 
hae decided to authorhe aetintloo of a nev unified eoaund: V .s. Space co ... nd 
(USSPAC!COH). It follove -D exaainatlon by the Joint Chief• of Staff of the action~ 
neceeaary to .. et unified and specified co ... nder•' requlreaentl aad the 1ub•equ1nt 
recoaaendat too by both the Joint Chlefl and the Secretary of Defente to form the 
COIIMDd. 

The new unified co..,nd will better terve u.s. tntereete and the need• of our 
d llu wotldvtde by provldln& an oraanhational atruc:ture that will central he 
operet.ional reaponlibt Utte1 for •ore effective u1e of •Ultary 1pace IJite••· The 
Depert•ent of Defen1e (DOD) u111 epace 1y1t ... to pre1erve our national aecurity by 
perfor.ina such function• •• eoaaunicatione, weather forecaltiaa, navtaa~~on, and 
~~rnlDI• . Thi• nev c~nd will !•prove the utilt&atioo of our current IJite .. and 
ulll enhance our plannina for future u1e of these and follov-oo ayate ... 

to activate thie nev c~nd, the Joint Chief• of Staff have eatabli1hed the 
Jolnt Plannin& Staff for Spaer (JPSS). • Directorate on the Joint Staff, to develop 
th~ neceaaary trauition plane. Aaona the decllloaa to be ude are apectfic 
reepon•1b111t1ea for the nev co ... nd. what force• vill be •••1aned to it, vhere tt 
will be located, ~nd hov larae a etaff it vlll have. 

The u.s. Space CoiiiUDd uy be viewed u an operational parallel to another 
u1an1ftcaat couolidctlon, the Strateaic Defen•e Initiative Oraaniutton (SDIO). 
Th~ SDJO, •~tabliahed ee an aaency reporttna directly to the Secretary of Defenae 
e~rUer in 1981.. haa been directed to conduct reuarch proaru• to deteraine the 
technical feanibility of ballietic aiaeile defenae. The new unified command will 
hav~ uapondbility for operation.} •111tary · apace 111teaa, but v111 not have 
re:aurch reaponotbiUtha nor, in particular, •anage11ent control over the SDIO. 

The u.s. aUitary usr of 11poee h&l alwaya been non-aggreaslve and in full 
&.!ccordance ~ith international lav. We have perfor~ted aU1ury activittea in apace 
for over 25 Jean. These octh1ttea have been fully conailtent vith our treaty 
obl1gat lone aovernin& ectlvltiu in apace, our policy coa1t11ent to the peaceful 
uau of outer epace .and the inherent right of aelf defenae •• reeoantzed to the 
U.N. Charter. 
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2 . 

On Septeaber 1, 1982, the 41r Force Space · Couand ••• f.oraed, •ad the Navy 
e&tabliahed the Raval Space Co.aand OD o.c:tober 1' 1983. A unified u.s.. Space 
Command vith Air Force, Navy, Aray, and Marine Corp1 participation h .the oext 
evolutionary atep. 

Once our implementation plan has 'been finalhed, ve vtll be providing foraal 
notification, as appropriate, to the Consreae. 

-END-
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