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Welcoming speech

Mr. Ludwig VAN DER VEKEN

President of the Research Centre for Military Lawl ¢he Law of War
Director-General, Ministry of Defence, Belgium
Ladies and gentlemen,
Distinguished participants,

It is a great pleasure to welcome you here in Balgssn the occasion of our international conference
on the militarization of space.

As you probably know, there is a growing interesiscientific space exploration and observation as
well as in commercial exploitation of space ass&tshe same time however, the argument has been
promoted particularly in the United States thatcspsuperiority is the future of warfare and tha¢ on
cannot win a war without controlling space.

In the 2£' century, space-based systems gather intelligemeeable to detect rocket launches, enable
precision attacks, make possible the transmissia@ommunications, etc. Today also, many of these
space applications are of a dual use characterb&stknown example of such a dual use system is
probably GPS. Considering the military advantagéshe modern network centric-warfare, some
countries have decided to or are likely to decmeéntest in space-based military assets, but aiso i
counter space-capabilities, in particular anti{itgewveapons. In its turn, the United States, ifgam@
‘Space Pearl Harbour’ scenario, has decided toldp\defensive measures against such counter space-
capabilities.

This evolution makes clear that the integratiosdice-based assets into warfare risks to causgoa ma
militarization of space and it may even lead toea ror additional battlefield, namely space, with al
risks related to the specific environment involvé&hina’s January 2007 test in which a Chinese
missile destroyed its own satellite Fen Yun 1 wimlearth orbit, illustrates the worrying naturetio¢
evolution: Debris from the destroyed satellite amdsile still is orbiting and is said to possiblyse a
danger to other satellites and spacecraft.

Many questions rise in respect of this evolutiorhéné does space start? What are the technological
possibilities and expected evolutions as to thetamitation of space? What is exactly the strategic
importance of space? What do US, Chinese and o#t&mal policies say about it, where does Europe
stand and what's the position of NATO? Do spacécped sufficiently take into account international
law obligations? What about the principles of feexess to space and peaceful use of space by all
nations? Are there possibilities to prevent an arace with respect to space? What does internationa
law say about the possibility to resort to the okéorce in space? And to what extent does thedaw
armed conflict apply to hostilities against or frepace-based assets?

The aim of this conference is to address thesemaady related questions through presentations,
comments and debates. | wish you a very fruitfulifecence and | thank the speakers already for being
prepared to contribute to this important event.

Thank you for your kind attention.



Flying out of the Atmosphere

Em. Prof. Dr. Roland Decuypere

1. Introduction

This paper has been written on request of the agen of the International Conference on the
Militarization of Space: Policy and Legal Aspécti$ is intended to be a purely technical introtion
to the conference, highlighting the different stegdeen towards the conquest of space.

A great deal of the information used throughoutghper is based on articles found on the Intemeét a
in particular on the Wikipedia encyclopedia.

The paper is built up in a similar order as thest® be followed by a spacecraft during a “fly-and
return” mission: flying through the atmosphere bé tEarth, accelerating and breaking the sound
barrier while increasing the altitude, maneuverini orbit, followed by a reentry into the Earth’'s
atmosphere.

2. Layers of the Earth’s atmosphergFigures 1 and 2)

It is a miss conception that there is a boundatywéen the atmosphere, surrounding the Earth, and
outer space. With increasing altitude the air sjoldcomes thinner and thinner and fades into space.
Half of the atmosphere’s mass is below 5,6 kmualgt while 75% is within 11 km, 90 % below 16 km
and 99,99997% below 100 km. The atmosphere is ceethof several layers having a different
mathematical relationship between temperature Hibadcke.

The Troposphere is the lowest layer, beginnindhatEarth’s surface and extending between 7 km at
the poles and 17 km at the equator. The tropospiesea great deal of vertical mixing due to solar
heating of the Earth’s surface, making the lowar raasses less dense resulting in an upward
movement. As we learned from our courses in eleangnphysics, the mean temperature at zero
altitude is 15 ° C, while the mean pressure is 3281bar. In the so-calledstandard atmosphete
pressure and temperature decrease with altitude.

The Stratosphere extends from the troposphere 8P tan. Temperature increases with altitude. The
stratosphere contains the ozone layer, protecsrapainst UV radiation from the Sun.

In the Mesosphere, extending from 50 km to 85 kma,temperature is decreasing with altitude. This is
the layer where most meteors and debris from spalteles burn up when entering the atmosphere.

The Thermosphere is the fourth layer and exterata 85 km to 690 km. In this layer the temperature
Is increasing with altitude.

The lonosphere is the part of the atmosphere heimiged by solar radiation. It plays an importasier

in atmospheric electricity and forms the inner baany of the magnetosphere. It influences radio
propagation to distant places on the Earth. liosated in the thermosphere and is responsible for
auroras.

In the Exosphere, extending from 690 km up to 10 K@, free moving particles may migrate into and
out of the magnetosphere or the solar wind.



3. Flying through the atmosphere

Fundamental equations

When taking all characteristics of the airplan® iobnsideration, all possible atmospheric phenomena
as well as all possible flight conditions, then tleal motion of the aircraft can only be understood
using a set of complicated mathematical equatibasdan only be solved using a computer. However,
engineers and physicists have developed simpldmhtions which are sufficiently accurate in some
particular cases, as for instance in straight lootal flight conditions.

In this case the equations for the aerodynami¢Lfand drag (D) are expressed as:
L=%C.p.S.V?and D = % Cp.p.S.V2

where @ and @ are the lift and drag coefficients depending onghape of the aircraft, S is the wing
area, V the flight velocity with respect to the, anrhile p is the air density (for instange = 1,225
kg/m3 at mean sea level and at 15°C).

This kind of simplification and using similar appahes for the thrust, velocity and accelerationltes
in the following conclusions:

. Lift depends on the vehicle shape, its size, the fighed and the altitle (p)

. Drag depends on the vehicle shape, its size, the fighed and the altitude

. Thrust depends on the engine, the throttle position, lite@de and the flight speed

. Weight depends on the vehicle, the payload, the fuel copton and in case of a space

vehicle also on thaltitude (see Section 4, Equation (2))

The sound barrier

In the early fifties wind tunnels were availablerdmstrating that in subsonic flow (M<1), the drag o
an aircraft model increased substantially at higlew regimes. Even before WWII, Mach and his
group of researchers, developed the supersonicdtpvations. One of their conclusions was that, when
decelerating in the supersonic regime (M > 1), dreg rises very rapidly once the Mach number is
below 1,2. This is illustrated by Figure 3. In tlea&, no wind tunnels were available that couldipoe
stable transonic flow regimes (0,8 < M < 1,2). Hiere, looking at results similar to those depiated
Figure 3 (the red dots), even highly qualified @gramicists believed that the aerodynamic drageat t
M = 1 would be infinite. This is the reason whyttealled it the Sound barriet, illustrating that no
aircraft would be able to accelerate from substm&upersonic speed.

Breaking the sound barrier

On 14 October 1947, Chuck Yeager flew the Bell ¥-igure 4) through the sound barrier, at a Mach
number of 1,06 and at an altitude of 13.000 m. Tas the first supersonic flight. This aircraft was
principle a ‘bullet with wings that closely resembled the shape of the Brownb® machine gun
bullet, that was known to be stable in supersdigbtt The rocket-powered aircraft was launcheahrfro
the belly of a B-29 mother ship and was able tdgoer a sustained flight of only five minutes, after
which it glided to a landing on a runway. Sincer@markable flight, the Bell X-1 is on display in

the Milestones of Flight Gallerpf the National Air and Space Museum in Washindd@y alongside

the Spirit of St Lewis (flown by Charles Lindberglnd SpaceShipOne (designed and developed by
Burt Rutan).
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Faster and higher (Figure 5)

The Lockheed F-104 Starfighter made its maiderhfflan 4 May 1954. It was a supersonic (M = 2,5)
fighter aircraft, designed for a maximum speed %2 km/hr and having, for that time, an impressive
rate of climb of 244 m/s. Its prime mission wadight against the MIG-15 during the Korean War,
because the US pilots were unhappy with the pedooa of the Sabre, which was less advanced
compared to the MIG-15.

Since the flight of the Bell X-1 important progresas made regarding the technologies required for
supersonic performance. This is the reason whywings of the F-104 were extremely thin with a
thickness at the leading edge of only 0,41 mm. &msraft held several world records: altitude 31,5
km, speed 2.260 km/hr and a climb performance tar@On only 3 min 43 sec. As a matter of fact, in
the early fifties the emphasis was on speed, whitsvadays the top priorities are agility,
maneuverability and combat survivability.

Another key player in the race for higher altituded still faster supersonic flight is the SR-71
Blackbird (Figure 6). It was an advanced reconmaiss aircraft which performed its maiden flight on
22 December 1964. Only 12 aircraft were built. ®emiances in horizontal flight were a Mach number
exceeding 3 and a ceiling of 25.930 m.

Reaching the edge of space

Only three X-15 (Figure 7) research aircraft wewdtbThis rocket-propelled plane set numerous dpee
and altitude records in the early 1960s, reachiiegetdge of space and bringing valuable data that wa
used in the design of later aircraft and spacec@ie of the 12 test pilots was Niel Armstrong, who
would be the first man on the Moon. During the X{ragram, 13 flights (by eight pilots) met the
USAF's criteria for a spaceflight by passing antadte of 50 miles (80,5 km) and the pilots were
accordingly awarded the astronaut status. In JullyAsugust 1963 pilot Joe Walker crossed the 100 km
mark twice, becoming the first person to enter spadce.

4. Spaceflight

Sub-orbital spaceflight

A first example of a vehicle with sub-orbital spéight capability is the sounding rocket (Figure 8)

Sounding rockets are commonly used to take readngsrry instruments from 50 km to 1.500 km
above the surface of the Earth. They are also asddst beds for equipment that will be used inemor
expensive and risky orbital spaceflight missions.

The flight time is usually very limited and betwefare and forty minutes.

Another vehicle performing a sub orbital spacehtiigs the ICBM (Figure 9), designed for nuclear
weapons delivery. ICBMs are vehicles with a rangeeeding 5.500 km.

SpaceShipOne (Figures 10a and 10b), designed hyHRBUTAN is another remarkable aircraft that
made history on June 21, 2004, performing the firstately funded human spaceflight. After its #are
flights it was sent to the National Air and Spacesgum in Washington DC, where it is on display
with neighbors as the Spirit of Saint Lewis (Charleindbergh’s aircraft) and the Bell X-1. A
breakthrough of commercial spaceflights is foreseem 2009 on. As a matter of fact, a successor to
SpaceShipOne is under construction (Figure 1l)giNiGalactic (owned by Sir Richard Branson)
ordered 10 SpaceShipTwo’s and 4 White KnightsHe (nother ship taking the space vehicle to the
altitude of 15,2 km, before firing its rocket engjnThe vehicle can accommodate six passengers and
two pilots and will reach an altitude of 110 km.tdloduration of the flight is three hours and the
estimated price of the ticket is of the order 0@ 200 USD.
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Circular orbit
Equations governing orbital spaceflight are easyltain. During a circular orbit the weight is
balanced by the centrifugal force. Mathematicailg is expressed in the following way:
m.g = m.\&2/ (R + h) (1)
m is the mass of the satellite, g the gravity aaegion, V the flight speed, R the Earth radiu816.
km) and h the altitude above the Earth’s surfate [€ft hand side of the equation is the weightjevh
the right hand side is the centrifugal force.
The gravity acceleration varies with the distarthe center of the Earth as:
g=981L(R/(R+h) (2
The flight speed can be derived from Equation (1):
V=(9 (R +h))e (3)
and the time for one orbit is:
T=2m(R + h)/V (4)
Examples:
1. For a satellite flying at 400 km above the Earth
g=8,69m/gV=7.215m/sand T = 5.903 sec = 1 hr 38 min

2. At 35.786 km above the surface of the Earth:
g=0,224m/s V=3076 m/sand T = 86.115 sec = 24 hr
This example is of particular interest. A sateltit@velling (in the right direction) on a circularbit
at an altitude of 35.786 km will remain over thengaspot on the Earth. This is the case of the so-
called geostationary .or geosynchronous satellisesl for TV communication.

3. Earth’s natural satellite: the Moon
A third example is the Moon who is in a nearly alex orbit around the Earth. The distance
between the Earth and the Moon is approximatelyB&5km.
According to the equations above: g = 0,002605,n/s 1.010 m/s, T = 2.435.422 sec = 28 days.

Elliptical orbit
Elliptical orbits are more common for artificialteites. When V > Vircuaror V < Veircularthen the orbit

becomes elliptical. In this case the equationsvareh more complicated as the radius of the trajgcto
as well as the velocity are constantly changing.

By equating the kinetic energy and the potentiargy the escape velocity is obtained, resulting m
1,41 Veircular. At this speed you would enter the interstellarcsp.. for ever and ever...

5. Reentry into the atmosphere

The Space race

The technology of atmospheric reentry was a coresszpiof the cold war. Both the Soviet Union and
the United States initiated massive research pnogrio push forward the military capabilities of
reentry technologies.

The first reason was the need, that before a midsiivery of a nuclear weapon could be practited,
problems associated with reentry had to be mast&wdple calculations based on the well known
supersonic flow equations indicated that the kinetiergy of a nuclear warhead returning from orbit
was sufficient to completely vaporize the warheatbte it returned to Earth. Obviously the firstioat
mastering this technology would have a decisivetanyt advantage. Therefore a high priority program
was initiated to develop reentry technologies.
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There was a second reason why atmospheric reeagyoivmajor importance. Also as a consequence
of the Cold War, the Soviet Union saw propagandd arilitary advantage in pursuing space
exploration. To the embarrassment of the USA, @ctbber 1957, the USSR orbited the first artificial
satellite, SPOUTNIK. A series of otheretthnological first’ followed very soon, culminating with
Youri GAGARIN, the first human to orbit the Earth @2 April 1961 and returning safely.

The USA saw the USSR achievements as a challengertational pride as well as a threat to national
security. Consequently the United States followke Soviet Union‘s initiative and increased its
nascent space program.

In the context of this technical introduction tetbonference, only two key technologies are briefly
described. One is on the characteristic shapere¢atry vehicle, the other is on its thermal privtec
Other equally important areas, such as stabilitysivock gas physics are out of the scope of tipsmpa

Blunt body shapes

It is well known that aircraft ,designed for highpgrsonic Mach numbers (M > 2), have a very sharp
nose and sharp wing and tail leading edges (Fighrasd 6). This is to insure that the shock waves
remain attached to aircraft’'s nose as well as ¢owting and tail leading edges. Attached shock waves
are key to minimizing the drag created by the sheakes in supersonic regimes. An illustration af th

is given by the four shadowgraph pictures obtaiimed supersonic wind tunnel (Figure 12). In the
upper left corner the shock waves (the dark sttdigks at the nose of the missile model), areyfull
attached to the sharp nose. Across the shock weevéemperature is increasing considerably, which
results in a very high temperature at the nosé@intodel. The other pictures are obtained for atblu
body model. The shock waves are pushed forwardy &wen the model’s outer wall. As a result of the
detached shock, the hot gases are no longer irmcowith the surface of the model and are moved
around the vehicle. This is the

reason why reentry vehicles have a blunt nose dsawédlunt leading edges at the wing and control
surfaces.

Three examples of blunt nose shapes are illusttayelBigures 13, 14 and 15 for respectively a Cold
War weapon, the Apollo Command module and the ATIANspace shuttle.

Thermal protection

Reentry vehicles enter the Earth’s atmosphere weibcities up to 9000 m/s with a corresponding
Mach number of 25. For these high M values the sratpre is of many thousand degrees immediately
behind the shock front. Obviously there is a needHermal protection of the vehicle. For this mras
thermal protection materials and systems were deeel.

Thermal protection by ablation of a heat shielgasy effective when very high reentry velocitieg ar
expected associated with very high heat fluxessTisj for example, the case when a command
module, returning from the Moon, is entering then@dphere at a speed of 11 km/s, or in future
sample-return mission scenarios from Mars. Ablatianses the material of the heat shield to melt and
sublime through the process of pyrolysis,

blowing the hot shock layer gas away from the s@rfaf the heat shield. However, such an ablative
technique loses most of its thermal protectionaffeness when the temperature of the outer wall
drops below a minimum necessary for pyrolysis.uohscircumstances the heat from the shock layer
may soak into the heat shield and could eventumlgonveyed to the payload.
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This is the reason why the Space Shuttle was degigith a reusable heat shield based upon a thermal
soak technique. The underside of the vehicle idgecbavith thousands of tiles made of silica foam,
which are intended to survive multiple reentrieshwdnly minor repairs between missions. Fabric
sheets, known as gap fillers, are inserted betwleeniles where necessary. These gap fillers peovid
for a smug fit between separate tiles while allgyvfor thermal expansion. When a Space Shuttle
lands, a significant amount of heat is stored i@ tites. Therefore shortly after landing, a ground
support cooling unit connects to the vehicle’s aablloop to remove the heat soaked in the tiles and
the orbiter structure. The shuttle’s tiles haveagkable thermal protection properties but are inadgt
brittle and break easily. The next sentence ilaiss the thermal protection capability of suchstile
When exposed to a temperature of 1000 K on one 8ideother side will remain merely warm to the
touch.

6. Conclusions

The “ Karman” line

The atmosphere does not technically end at a glténde but the air becomes progressively thinner.
There is no clear boundary between Earth’s atmaosped space.

Nevertheless, the FAIF€dérationAéronautiqud nternationale: an international standard settingy an
record-keeping body for aeronautics and astronglutias accepted a working definition for the edge
between the atmosphere and space. The FAI gakie name “Karman line”. It is located at 100 km
MSL (MeanSeal evel) and is accepted as the boundary betweenadros and astronautics. This is
used because Dr Theodore von Karman, a famous lHangamerican aeronautical engineer and
physicist, calculated that at the altitude of 1®0, la vehicle would have to travel faster than afbit
velocity in order to derive sufficient aerodynartiftfrom the atmosphere to support itself.

However, the US definition of an astronaut, whislstill held today, is a person who has flown above
50 miles (80,5 km) MSL.

Some misconceptions
Outer space is not completely empty but contailssvadensity of particles. The pressure in spaaH is
the order of 1x1@1Pa, while the pressure at sea level is $¥H)

Even at high altitude, the Earth’s atmosphereigely dynamic. As an example, at an altitude of 1000
km, the atmosphere’s density may vary by a factdive, depending on the time of the day or year or
on recent solar flux.

A person suddenly exposed to space would not freeedeath. Although space may be cold, the nearly
vacuum is a perfect thermal insulator. The mainperature worry for space suits is how to get rid
from the naturally generated body heat.

People in orbit are not weightless, they are ntéida Earth’s gravity. Their weight is simply batad
by the centrifugal force created by their motiooward the earth.
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Flying out of the Atmosphere: Figures
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Figure 1: The Earth seen from Apollo 17 !
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Figure 2:
The Layers of the Atmosphere
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Figure 4: The Bell X-1
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Figure 5 The F-104 Starfighter

Figure 6: The SR-71 Blackbird
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@ NASA Dryden Flight Research Center Photo Collection
hitp:diwww.dfre.nasa. gov/Gallery/Photofindex_homl
NASA Photo: E62-7893  Dare: January 20, 1962 Photo By: NAA

Cutaway drawing of the North American X—15,

Figure 7: The X-15

‘l

Figure 8: A Sounding rocket
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Figure 9: Launching an ICBM Minuteman

Photo courtesy Jim Campbell/ Asro-News Network

Figure 10a: SpaceShipOne and its Mother Ship Whit&night 1
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Photo courtesy Jim Campbell/ Aero-News Network

Figure 10b: SpaceShipOne on its way to space

Figure 11: SpaceShipTwo
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MISSILE NOSE COMES 1953-1957  MANNED CAPSULE CONCEPT 1957

Figure 12: Shock system at the nose of a reentry wiele

Figure 13: The nose of a “Cold War” weapon
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Figure 15: ATLANTIS landing after an ISS mission
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The Importance of Space from a Security and Defence
Perspective, Military Applications of Space Technalgies

and Expected Technological Developments
Alain De Nevé

Disclaimer: the views expressed are solely thogbetuthor/speaker and do not reflect the views of
the Belgian Ministry of Defence.

Since the end of the Cold War and the occurrenchefwide transformation process most western
military organizations have engaged, space hasirechdifferent doctrinal meanings over time. First
considered as a strategic asset in order to gativeltigence about the conventional and nuclear
arsenals of the Soviet Union, space did then actetiee status of a “force multiplier”. In this gl

the first Gulf War (Desert Storm, 1991) is oftenléd by many analysts as the first space war. Qurin
this campaign, coalition forces gained an edge wstiperior intelligence, surveillance and
reconnaissance assets. While the United Statesyaehlduring this campaign, a vast array of exgstin
satellites, the operations in Iraq also demongirdte absolute necessity of adapting military sgace
the new strategic environment. This was especihltycase of early warning, telecommunications and
observation. These considerations led the militeoynmunity, especially in the US, to adopt a
“transverse convergence architecture®ccording to this concept, space systems werguaed to
better serve existing — that is, legacy — militaygtems in order to elevate the tempo of operatowis

to engage more precise — and thus, more discrimirdirtepower. All these reflections were fueled by
the “epochal change” discourse of fRevolution in Military Affairdsee below).

As advanced military technologies evolved, the ssite to closely integrate space assets to the new
information-based armaments became critical. Indeetbrms of military procurement strategies, one
has assisted to a very clear shift away from thecymement of large platforms towards network-
enabled capabilities. The wars of Afghanistan aad klso confirmed the advent of a new doctrinal
view about the use of space for security and deferses. Formerly deemed as a “force multiplier”,
space assets progressively formed an integralgbdhte weapons system they supported. Today, one
might say that évery weapons system constitutes a space system

Current Capabilities

First of all, I would like to briefly describe thmaain capabilities the military relies on. The aifrtlds
chapter is not to present an exhaustive listingxidting technologies but rather to introduce thssie
through an illustrative approach. Capabilities jed by current space assets can be labeled angordi
to their operational uses. These form four maistels.

Observation

Space-based assets (and their ground segments)igmitical decision-maker and the military with
intelligence gathering and dissemination technaggirhese are mandatory for any crisis prevention
and management activity. Space is ideal for observand surveillance tasks. From their orbits,
satellites can cover a far bigger area of the eantface than can be covered by any aircraft (néhone

! Researcher at the Center for Security and Def8hagies (Royal High Institute for Defence); Ph.@n@idate (Centre
d’Etudes des Crises et Conflits InternationauxMersité catholique de Louvain); member of the Miiggiplinary
Network for Strategic Studies (RMEShtp://www.rmes.bp
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unmanned) or by facilities on the ground. Inteltige gathered by satellites provides risk free actes
information in denied or adverse areas. It graolgipal and military leaders with a near-permanent
assessment tool for tracking the movement of refsgelamage assessment, search and rescue
operations, planning of operations, etc. Yet, §&eldo not always offer a real-time picture oé th
situation and must be combined with traditional IS&sors or unmanned aerial vehicles (UAV).
While there is a certain degree of competition leetvairborne and space-borne sensors, one might
however admit that each type of systems has its adwantages. Space assets escapes the legal
constraints regarding the sovereignty of stateel{gas never violate air spaces). Airborne sesnsoe
more responsive. In conclusion, it can be saidtti@two clusters of systems complement each other.
Satellites capabilities also offer critical toots farms control and non-proliferation policy. Asaias
underlined by the European Security Stratedie “proliferation of weapons of mass destruction is
potentially the greatest threat to our secutityo this end, ISR satellites are of great interesorder

to ensure compliance with treaties.

Communications

In today’s strategic environment, forces must lpedigt deployable and characterized by a high lefel
flexibility and interconnection, especially in tbase of multinational operations. When arrivingtioa
theatre, troops have to operate in terrain withr modimited infrastructures and a lack of locapport.
Networking of the forces, if supported by the rigtatining and the tailored doctrines, can revesalit

as a technological advantage in order to restabilgy. To this end, network-enabled capabilities
require interoperable C2 systems that are ableattsfer and to share a large amount of information.
These capabilities must rely, moreover, on rolnfsastructures. These aspects will be discussed lat

Navigation

Navigation systems enable the military to have ecige idea of the position of its troops and
equipments on a theatre of crisis. It must be ad@dmost modern weapons systems rely on accurate
and reliable positioning space capabilities in ortdedeliver their focused and effect-oriented powe
with minimum collateral damages. Concepts as ssdiffect-Based Operationsr Swarmingcould

not be performed without positioning satellitessi®oning satellites are of particular interestaeting
cruise missiles. These systems are optimized feriupre-planned attacks against heavily defended,
hardened and high-value targets whose positionsaecarately known before the mission. Cruise
missiles provides political leaders with a cuttedge technology either in order to dissuade an
adversary before the occurrence of a crisis oretudsa clear signal to decision-making bodies by
making them realize that any point of its sociak®amic infrastructure can be attacked. The
independence of action conferred by these systenid oot be ensured without space capabilities that
remain under the control of the state.

Early Warning Systems

The proliferation of aerial and ballistic missileapable of delivering weapons of mass destruction
represents, today, a serious threat not only feretfitire territory of NATO and the EU but moreover
for troops deployed on external and distant theatfeoperation. Observation satellites play a aalti
role in order to monitor proliferating networks wplations of non-proliferation treaties. Howevaer,

the case of a direct ballistic aggression, earlynwg satellites — relying on infrared sensors e ar
critical tools in order to (1) identify the aggress(2) determine the ballistic trajectory and tasgeted
objectives, (3) optimize intercept opportunitiesdaf@) evaluate or minimize the risks of debris.
However, early warning remains the unrivalled don@ithe US and Russia.
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Hyper-spectral Technology

Depending on their composition, objects emit, absar reflect electromagnetic radiations. Hyper-
spectral technologies have the possibility to capturadiation and thereby the hyper-spectral sigaa
of an object. For the moment, hyper-spectral saslare being used for civilian purposes. However,
this type of sensor could offer a multitude of taity applications regarding environmental inforroati
about theatres of crisis. Hyper-spectral sensarpuoavide the defence staffs with precious infoiorat
regarding the nature of the soil, as well as itidlity, density, etc. Moreover, as far as arms i@ns
concerned, hyper-spectral technology could detigtssof proliferation by observing the gaseous
and/or liquid emissions of suspect installations.

Interferometry

Interferometry involves superposing two radar insaigeorder to observe differences of elevation on a
given large surface area. This technology is paldity helpful for detecting underground nucleatse
However, in order to identify the change of elewatresulting from such a test, archives must cantai
an image of the suspect terrain prior to the exptosThe main challenge is to compile a database of
images for comparison purposes.

Space in a Network-Centric Doctrine

Technologies are always socially construtteBechnology development is a process in which a
relevant social group embodying a specific intaigditen of an artifact will try to influence the
concepts of employment regarding that artifact.c8ithe end of the Gulf War, network-centric
approaches are the main concepts of employmergaafestechnologies. What does NCW mean? How
do space technologies contribute to network-certitcepts and doctrines?

Reducing the OODA Loop3

In the aftermath of the Gulf War, western militamganizations did realize the potential of spaceiss

for operational military use. However, and in ortiebetter fit space technologies with the reaité
operations, it rapidly appeared that space wouddire innovative doctrines that take into accoust i
unique physical characteristics. Proposals aimdadtatconnecting information flows stemming from
satellites with other ISR platforms and sensorsnfmd or unmanned) rapidly emerged among the
Alliance and EU member states. The main objectias t® reach a high level of responsiveness during
crisis operations. This is the reason why receaty/dave seen an increasing migration of military
capabilities to space through the development aipwas systems that are directly enabled by space
support.

In this context, “Networked-Centric” doctrines gaaeew intellectual impulse to the use of space for
military and crisis response operations. Since,tspace technologies have played an essentialrrole
the fielding concept of NCW as they appeared tothee most secure and far-reaching means of
communication available.

Network-centric concepts are intended to confemtiiggary with a highly agile and more precise ferc
This force should be clever enough to shift frone dind of mission to another in order to, first,
maximise the pressure against the enemy and, sedmsrdpt the cognitive process permitting the

2 Hans K. Klein & Daniel Lee Kleinman, “The Sociabstruction of Technology: Structural ConsiderasipiScience,
Technology and Human Valyeasgol. 27, No. 1, Winter 2002, pp. 28 — 52.
® Observe, Orient, Decide & Act.
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enemy to draw its own mental picture of the battldf. In other terms, NCW is just about the impact
of kinetics on cognition. NCW paradigm proceeddaitt, from a threefold revolutién

1. A first revolution occurred in_sensor technolpgylowing the military to engage near-
real time surveillance and observation. It is iis ttategory that one can situate space-
based assets (and, also manned and unmanned sermsaft, unmanned ground
reconnaissance vehicles, etc.);

2. A second revolution concerns information technold@gmputerised systems permit to
the command and control {Ccentres to deal with a great amount of data cgrfiom
the “integrated” battlefield. Growing performanadsnformation systems could lead, in
a middle term, to a complete evacuation of man ftieentactical decision cycle, leading
the military to rely on machines-to-machines or eheron “sensor-to-shooter”
interfaces, much less time-consuming.

3. A third revolution induced by the network-centriaradigm lies in recent improvements
in precision guided munitions

In all of these three aspects (sensor technologfgrmation technology and precision guided
munitions), space assets play a critical role ailtl constitute a force multiplier in future combat
operations.

Space assets are intended to guarantee a gretoimectivity between platforms, troops arfd C
centres. Future military operations will be desijt@be more responsive and more resilient in c@er
achieve information superiority. In this contextetmain advantage of space systems is just about
providing the warrior with therfght information in the right place and in the higtime®. In this
sense, interconnectivity is deemed as a critiaal itoorder to dominate the entire battlefield tkauho

a better situational awareness.

Stand-Off Operations

Space assets are also helpful in order to go acrisss theatres without sending any troops ofdtigs

in the first phase of a conflict. They will pernd@t work in several theatres simultaneously in thlé f
spectrum of violence. Added to the extraordinaryfgenances of smart bombs and stand-off
munitions (as cruise missiles), a nation dominatnigical space technologies, is able to reach (and
strike) any point on the surface of the planet whes interests are at stake. It is very intergstinnote

that during OIF, the vast majority of operationsluding space-based assets were conducted from the
Continental United States, thus reducing, one aghim exposure of combatants and operators. For
instance, UAV either employed for reconnaissanceiroe-critical targeting missions were piloted
from afar via sophisticated communication satedlite

Expected Technological and Doctrinal Challenges

Yet, space systems provide the military with powkednd flexible tools in the conduct of modern
warfare. Satellites and, more generally, spacentdolgies give the western defence organizations
critical advantages in the accomplishment of theiisis response missions. However, space

4 Wendy H. BurkettAssessing the Results of Effects-Based OperatitB®@); The Relationship Between Effects-Based
Operations and the Psychological Dimension of Waf€arlisle Barracks (Penn.), U.S. Army War Collegpril 2003.

® Edward A. Smith, “Network-Centric Warfare. Whaifge Point?” Naval War College Reviewol. LIV, No. 1, Winter
2001, pp. 59 - 60.

® Edward T. Blair, “Actionable Intelligencelntelligence, Surveillance and Reconnaissance Jaukfol. 3, No. 7, August
2003, p. 46.
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technology, like any military-oriented technologhpes not only represent a “cutting-edge technology”
It also constitutes a “double-edge sword”. Eaclintetogical breakthrough generates new needs and
unexpected challenges. Some of them have not lmregctdy anticipated.

Interoperability

“Interoperability— it is said -is not a buzz word, it is the wdrdloday, space programs are moving
away from systems aimed at support for a singleie=rand more towards systems which cut across
the traditional boundaries existing not only betweélke army, the navy and the air force but also
between agencies involved in time of crisis. Inpembility is not only a technical issue. It alsoai
doctrinal and organizational matter. An overridimgged is the easy integration of satellites services
the existing activities without the need to re-dasihe interfaces for each particular system. Tiere
an urgent need to take stock of the security relatejects which will be undertaken in the coming
years and ensure that an appropriate set of s@sdprocedures and concepts are built into the
program development stages at the outset. Thispecally true regarding European communications
satellites.

Bandwidth

Another concerning issue is related to bandwidihcé&the Gulf War, in 1991, capacity demands have
noticeably increased. For instance, the increasmacity between Desert Storm and Iragi Freedom
(2003) has been multiplied by a factor 30. It appdaday that the demand for capacities has been
largely underestimated. Today's war fighter depewds space. Issues such as communication,
intelligence, missile warning, weather, space antrall have contributed to an increase of balthvi
needs. It must also be underlined that the curfight against terrorism has created more demanding
forms of requirements: there is now a daily requieat for space support.

Moreover, the growing use of networked platformsash as UAVs strains bandwidth. The adding of
advanced sensors, weapons capabilities and thiey dbiltransfer high-speed, full-motion video have
dramatically increased the amount of bandwidth adedhis is one of the most critical challenges for
the military. Yet, it could be said that this prein finds its roots in the “point-to-point systems”
approach while a more networked-approach is modenaore mandatory.

Making Space Tactically Responsive: Toward A New Maagement Model?

As it has previously been said, there is curreatlyaily need for space support. This conclusion has
drawn many observers to call the political-militdoy a new kind of doctrinal approach regarding the
use of space assets. By developing their netwoekedbled organizations, western militaries have gone
from the strategic to the tactical arena. Commasdad soldiers are now interested in having “on-the
move” applications exploiting space assets. Moezigely, some initiatives, as those engaged in the
US, aim at making the space community more respensd military needs Among the ideas
developed by officials figures the building of adtpile of small, low-cost, ready-to-go satellit&sich

a project would enable the military to rely on icat capacities on short-notice in case of grav&sr
This project would also increase the operationgpoesiveness of space programs in order to adapt
them to sudden changes in the strategic environiént could have thought, 10 years ago, that our
forces would be today in Afghanistan?

Some observers argue that small satellites coulthb®eanswer to prayers of Ministries of Defence
worldwide. Moreover, it is said, small satellitesutd be an interesting answer to security and

" Arthur K. Cebrowski and John W. Raymond, “Openadity Responsive Space: A New Defense Business Kode
ParametersU.S. Army War College (Penn.), Summer 2005.
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independence issues. Today, 80% of the capacityghesed for military operations is commercial,
rather than from dedicated military systems. Thosgs grave risks regarding security and robustness.
The more satellites are used for military commutioeces, the more they become targets. Maybe, a
cluster of smaller satellites could be potentiallipt more robust.

Making space tactically — or operationally — respoea requires a new management model for
technological developments. Rather than trying perationalize space assets, advocates of the new
management model suggest to design military capebildirectly for the operational commanders.
The overall objective is to closely meet the specifar fighter's needs. The proposed model is not
meant to replace the existing legacy space systBiew. technologies that would be developed in
accordance with this model would be complementary.

Preventing Space-Based Weapons and Managing Inherteviulnerabilities of Space Assets

Lastly, | would like to make a special emphasissecurity challenges regarding recent movements
toward space-based weapons. | will also evoke theevabilities resulting from the dependence of
most western militaries to space.

Space-Based Weapons

There is no question that outer space is alreadiyanded. It must be however underlined that this
phenomenon has become more profound and embeddldt KWmains unclear is if increased
militarization of space will inevitably lead towatte actual “weaponization of space”. The answer,
however, lies less in the progress of technology raore in the realm of geopolitical calculationsl an
of political and/or financial costs assessmentstiategic terms, one must discuss whether a decisi
to base weapons in space would produce an incieasditary capability or serve to reduce military
security. To this end, a first step is to defins@ace-based weapon”. We can define SBVd agstem
placed in orbit or deep space that is designed destroying, damaging, rendering inoperable, or
changing the flight trajectory of space objects,for damaging objects in the atmosphere or on the
ground

Space-based weapons can also recover many forms:
1. laser-generating satellites, orbiting mirrofteeting lasers for missile defence purposes;

2. space-based radio-frequency energy weaponsstaptl disable or destroy a wide variety of
electronics and command and control systems;

3. directional fragmentation warheads;
4. or hypervelocity rod bundles.

Arguments for SBW are many and divétsEhe most commonly heard argument is that spaee is
“center of gravity” that Western nations — andtfo§all, the US — must weaponize in order to prote
Another argument — an American one — is that movirgl to weaponize space would achieve a
complete dominance of space. This position is asergr with the US National Space Policy re-edited
in 2006. A third argument is that weaponizatiorspéce is just inevitable.

According to some analysts, if technical and fisdallenges are overcome, there is little doubt @aha
combination of airborne, terrestrial and space-thaseeapons will actually form a concrete
constellation. One must however question the erpeiay-off” of such a solution. There is no doubt

8Captain David C. Hardesty, “Space-Based Weaponsg{lerm Strategic Implications and Alternativelval War
College Revieywol. 58, No. 2, Summer 2005, pp. 45 — 68.
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that placing weapons in outer space will dramdiidhireaten international security. Effectivene$s o
SBW has to be gauged in terms of the probable igadf potential opponents. These have many
countermeasures options that could take advanthyéestern — and especially US — dependence on
space.

Achilles’ Heels

The successful Chinese ASAT test in January 20@7cheated a mass of speculations on the future
military and civil uses of space. This essay haarty proved that a conventional ballistic deVibas

the potential to inflict severe damages to spastesys deployed by the most technologically advanced
powers, including the U8 There is no doubt that SBW will not be an exaaptiThis capacity of
nuisance is reinforced by the ease of accessttoatrinformation about the orbital trajectoriesedsy
satellites. These are on predictable orbits. Sunfbrmation can be sometimes downloaded from
specialized Internet websites. Whether future AS&acks (from wherever they will come from) will
use similar technologies (that is, modified IRBMsSL.Vs) is unclear. Other strategies of aggressions
that rely either upon satellite technologies that w&ell understood and available or more elementary
techniques represent serious sources of trétible

1. It can be possible, for instance, to place a stelh orbit disguised by another role or as debris
and activate it later as an ASAT device;

2. It is also possible for potential dissymmetricavadaries to destroy their own space-based
assets in order to generate pieces of debris er doddeteriorate other satellite systems;

3. An adversary lacking advanced space technologiek @so fire high-power laser in order to
try to blind satellites. In 2006, China was suspdcto make such an attempt. Blinding a
satellite, according to observers, is easier taandhing an ASAT attack. Current satellites are
large, on predictable orbits that are easy to teaakhave scant defences against lasers.

4. Another technique of aggression — more defensiveodld rely on satellites jamming
capabilities. It is useful to note that such jamgnoapabilities were deployed in Iraq to keep
American GPS guided bombs from finding their tasget

5. A more conventional and less costly strategy caolasist for an opponent in attacking ground
stations by using missiles, Special Forces or tistrorganizations.

Concluding Remarks
To conclude, | would like to make some remarks meigg the use of space systems for security and
defence purposes:

1. Space systems are “structural parts” of our curcentepts of military interventions;

2. In geopolitical terms, space belongs to the listhef Great Commons that must be exploited in
order to guarantee the security and the succesditdry operations ;

3. No longer is space reserved for great powersealdoday, a nation does not need to be a space
player to employ space power.

° It is however unclear if the Chinese ASAT testdiar adapted satellite launch vehicle of a modifiRBM.

10 David Wright, “Orbital Debris from the Chinese A$ATest”, Security for A New Century Briefing, Seaatapitol,
Washington, 9 February 2007.

" Duncan Lennox, “Launching OutJane’s Defence Weeklg8 March 2007, pp. 24 — 27.
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The US policy regarding the military use of space
compared to the emerging space powers’ policies
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Panel: Geopolitical Session

Ladies and gentlemen, thank you for inviting meehteday. It is my distinct pleasure to participate
this Conference on the Militarisation of Space:i®oland Legal Aspects, here in Brussels. In
particular, | am privileged to contribute to thie@political panel which is addressing some of the
different perspectives on the military uses of gpatam here in my “Graduate Student” role buml a
also a Lieutenant Colonel in the U.S. Air Forceasol begin my presentation, let me state that the
views | express are my personal views, and do eftgat the official policy or position of the Unde
States Air Force, Department of Defense, or the Bd&ernment.

The United States military has been involved incspactivities since the dawn of the space age.
During the Cold War military space capabilities @verucial to strategic stability between the U181 a
the U.S.S.R. Intelligence and surveillance sa¢eBiystems helped reduce the fear of surprisekattac
and they were instrumental in monitoring Arms Cohffreaties. Military communication satellites
provided better command and control of nuclear @r/entional forces, and other satellites enhanced
other strategic capabilities, such as global weathenitoring. These strategic level capabilities
reinforced deterrence, thereby reducing the rishkuzlear war, and contributing to peace. Henaseh
type of military space activities were, and areegpted as within the definition of the peaceful age
Outer Space.

Since the end of the Cold War, however, the U.S.léd the way in pushing the information provided
by satellites down to the tactical level, and haegdrated it into a vast array of military techrgtp
doctrine, and tactics. It is not overstating isty that today; the American way of war dependthen
information provided by satellites. This has pr@ddhe U.S. military enormous advantages, but it is
also evolving as a significant military vulneratyili Likewise, the U.S. economy is growing more
dependent on the information provided by satellitgsich may also represent a new type of economic
vulnerability.

Today | will supply a simple framework for undersieng military space issues. This framework is
very commonly used in military space circles. Il\Wegin by speaking briefly about U.S. National
Space Policy, and identify the different spaceasctThen | will dig a little deeper into the Mérty
space sector by explaining how Air Force Space Canthimplements the policy guidance it receives,
and draw attention to the Military Space Missiorasrfework. Next, | will discuss China’s militaryeus
of space, and use the Military Space Missions fiaonk to compare U.S. and China military uses of
space.
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The United States National Space Policy statesstieate is a Vital National Interest to the U.Spac
capabilities provide the U.S. Civil sector, Comnim@rcsector, and military, significant benefits.
However, satellites, and the strings of ground-Bas@mputers and communications equipment that
keep everything running in the control centers gralind antenna’s, are fragile, and expensive, piece
of equipment. In other words, they are vulnerablestly soft targets due to their fragility; and réne
aren’t very many of them, due to the cost.

The U.S. National Space Policy says that “the WiB.preserve its Freedom of Action in Space for
peaceful purposes,” which includes military usespace.

In addition, “the U.S. will preserve its rights werdnternational law and will oppose the developmen
of new legal regimes or other restrictions thatl wédek to prohibit or limit US Access to, or use of
space.” | am sure this statement of policy will gexte a lot of discussion this afternoon so | won't
delve into it, but my understanding is that U.Spagition to new legal regimes rests upon few basic
issues such as definitional problems, verificapooblems, and asymmetric power relationships.

The U.S. will also protect its space capabilitigswill dissuade or deter others from impeding its
rights; dissuade or deter others from developingabdities that are intended to impede those rights
and it will deny adversaries the use of space dhfied hostile to U.S. interests.

This policy seems very clear to me and does néérddignificantly with the previous 1996 National
Space Policy. Since Space is a Vital Nationalregg the reasoning behind it also seems straight
forward.

As you know US Space Policy is the product of a aaatic, transparent process. Input to policy come
from many different sources. Congress, Interestiggp and the Executive branch which has a lead
role. The current administration has put respohsibior space policy with the National Security
Council. The Clinton administration placed respbitigy in the Office of Science and Technology
Policy, and there have been other White Houseeadfassigned this responsibility over the years.

It is useful to recognize that US Space Policy sugoUS National Security Policy.
The Civil Space Sector including NASA and NOAA sapgdJS National Security through science and
technology development, international cooperatiomternational prestige, and civil application

satellites such as NOAA's Earth Observation andineasatellites.

The Military Space Sector led by Strategic Command Air Force Space Command take care of the
military space mission.

The Intelligence Space Sector led by the NationatdRnaissance Office involves “Black World”
highly classified intelligence collection.

And the Commercial Space Sector supports natiogalrgy through maintenance of the industrial
base, technology, and the use of commercial spguabdities by the government.

That was a very quick overview of U.S. National 8p®olicy but since this conference is about the

militarization of space | would like to proceedatitly into a discussion on the U.S. Military Space
Sector and how it frames and implements the paliprevided to it by the civilian leadership.
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| think it is important to understand that Air FerBpace Command is responsible for the vast mgjorit
of the capabilities for the Military Space Sectothe United States. | would also like to emphatiee
distinction between the Military Space Sector dmel Intelligence Space Sector in the U.S.. Air Borc
Space Command satellite systems and capabilitees@tr classified nearly to the level of the “Black
World” or Intelligence Space Sector activities assted with the NRO. There is a formidable
bureaucratic barrier between Space Command andR@ With that in mind, | would like to focus
in on the Military Space Missions

There are four military space missions. Space Supporce Enhancement, Space Control, Force
Application. These categories are useful meandréoning a discussion about the militarization of
space. | will speak about each of these in turn.

The Space Support Mission includes a variety af/giels with associated capabilities that, as asne
applies, support, or enable activities in spacecsiifts refer to the launch vehicles or rockett tet
satellites into orbit. Satellite Operations refayssatellite mission control activities. Air For&pace
Command’s, Schriever AFB in Colorado is the largesellite operations center in the world. | would
like to take a moment to point out that satellipe@tions require much more “hands-on” operations
then many people realize. Satellite operatorsedeing on the type of satellite, must interact wite
satellite, or “remotely control” the satellite, aien as every 100 minutes, for anywhere from 830
minutes per operation. Some types of satellites logagontacted less frequently, say once every6} or
hours.

This interaction with the satellites is enabledotlgh the AF Satellite Control Network which is a
global string of strategically placed antenna stegiwhich provide telemetry tracking and commanding
relay support for satellite operations.

Other space support activities include; buildingl amaintaining ground-based infrastructure such as
launch pads, operation centers, and other fasijitigroviding education and training, test and
evaluation, and so forth.

The Force Enhancement Mission is where things &iaget more interesting. There is a strategiclleve
component of this mission, related to deterrenicst by reducing the threat of a nuclear “firstilssf

due to the advanced Warning that satellites prowade second, to the global, secure communication
capability that communication satellites provideiahhenables more solid command and control of
nuclear forces.

As | mentioned previously, in the late 80’s ancmtaccelerating pace through the 1990’s there was a
effort which continues today, to provide the infation provided by satellites to the operational and
tactical level or as they say in the U.S. provi@pd&ce to the warfighter.” | would like to pointtahat
most of this effort and its accomplishments areedamn the information coming down from satellites
which were designed for the Cold War and the gfratievel mission. The satellites were not designed
nor optimized for these tactical uses. Many of #uwances in the use of this information can be
attributed to greater ground-based computer prougssid imaginative software programming.

The Force Enhancement Mission includes the use R$ @rovided Positioning, Navigation, and

Timing (PNT) signal which enable Land, Sea, andH&rces. Precision guided munitions for example,
have given the U.S. military an enormous advaniageattle, and significantly reducing collateral

damage. Of course the use of the GPS signal h&seeMioto a crucial, global, civil utility.
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Communication satellites enable much improved sdnal awareness at all levels with corresponding
improvements in Command and Control.

“Missile Warning” satellites which provide data, mear real-time, that a missile launch is underway,
alert missile defenses, and give people underlatiae to find protection.

Environmental satellites provide data on atmospghednditions, soil conditions, and sea surface
conditions which are very important conditions & dwvare of when planning or conducting military
missions. The National Oceanographinc and Atmosphé&gency, (NOAA) a U.S. civilian
government agency operates these satellites, pngvids a good example of the dual-uses of
information provided by satellites.

Most satellite imagery used by the U.S. militarynes from the NRO, with corresponding security
classification issues. Hence, U.S. forces at tltickel and operational level have found it useful,
especially in coalition operations to use commdsciavailable imagery which is unclassified, and
quite useful militarily.

The information being provided by these satellitesich of it the same information provided by the
same or very similar satellites as during the C@ldr, but improved with new data processing
techniques, puts these satellites and the dataateegroviding within the realm of the Peaceful age
Outer Space.

The Space Control Mission of the Military beginsgeet into a more controversial area. Let me try to
give you a brief overview of U.S. thinking on Spacentrol. Space capabilities can be threatened.
Ground stations, and command and control centarspe attacked using conventional means, which
would severely degrade satellites’ capabilities.l Ageviously mentioned, many satellites depend on
hands-on interaction with mission controllers numusrtimes a day. Cyber attacks on ground-based
computer systems upon which satellite operatiopgwnie are also a possibility.

Ground-based jamming or interfering with the dataams coming from or going to a satellite can
disrupt their operation and deny their informatiorthose who need it, and ground-based laser bigndi
can damage or destroy a satellites sensors. Alexe types of potential attacks on space capesbili
can be done without leaving the earth.

Obviously, anti-satellite weapons (ASATS) can takany forms, but the image | think many people
hold in their mind is that of a missile intercepgfia satellite in space and blasting it to piecdse T
tremendous speed at which satellites orbit, thadvisr 17000 miles per hour, or seven and a half
kilometers per second, and the lightweight consivnoof satellites makes a collision, even withyer
tiny objects, catastrophic for the satellite. kalcreates many pieces of debris, throwing them int
many different directions, and orbits. So destrgyensatellite in orbit may create many unpredigabl
affects, including the chance of fratricide, if oakyour own satellites, or a third party’s satelli
collides with the debris created by the attacksThay in turn create a domino or snowball affect of
more and more collisions.

So there are many potential threats to orbitinglst@s. This brings us to the issue of space sapsr
and space control.

Space superiority is “the freedom to operate ircepahile denying the same to an adversary.” Space
Control involves gaining and maintaining space siopiéy.
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The space control mission rest strongly on a fotiadaf “Space Situational Awareness” which means
knowing what is in space, and what those thingsdaineg, and why they are acting the way they act.
From my experience in satellite operations, | ahyou, when something goes wrong on a satellite,
all the satellite operator may have on his compsteeen may be a reading that is showing a “1”
rather than a “0” , and you have no idea why; yast jry to fix it so it shows a “0” again. Problems
also occur regularly in the very long string of qarters, antennas, and communications equipment that
enable you to communicate with the satellite. Lingig near a tracking station on the other sidenef t
globe may cause you to lose track of your satellites very difficult to determine if something
happened to your satellite, or to your link to Hagellite, due to a malicious act. So space simak
awareness is fundamental.

This brings us to what is called “Defensive cowgjgace.” This simply refers to protecting you own
satellites. Air Force Space Command formed the th&pace Aggressor Squadron” a few years ago in
order to act as an adversary in Air Force exercibas is trying to degrade US military space
capabilities. They deny some of the space capaiilgilots and other warfighters in the field may b
taking for granted, see what the reaction is, askhbp tactics to mitigate the affects. Th& Bpace
Controls Squadron’s mission is to detect maliciousrference with a satellite, which is harder to d
than it may seem. If such an attack is detecte@hreeccan be taken to mitigate it, but if you dogven
know you are being attacked, you loose.

Offensive Counter space approaches the issue frdiffesent direction. Instead of being concerned
with protecting your own space assets, it concrasdversary’s space assets and how you can negate
their freedom of action in space, and the advastggevided by satellites. That is, denying the
adversary the freedom to operate in space. If nff@mation from an adversary’'s satellite threatens
U.S. lives, naturally the U.S. will try to stop thaformation from being gathered or disseminatets

a matter of self-defense and would be irresponsibtdo.

Denying an adversary the freedom to operate inespac be done by choosing from among the 5 D’s,
which represent a continuum of increasingly sevesasures.

Deception Employs manipulation, distortion, or falsificatiof information to induce adversaries to
react in a manner contrary to their interests

Disruption is the temporary impairment of some or all of acg system’s capability to produce
effects, usually without physical damage.

Denial is the temporary elimination of some or all of @&&p system’s capability to produce effects,
usually without physical damage. Jamming and ieterice may be sufficient to accomplish this task.
Degradation is the permanent impairment of some or all of acepgystem’s capability to produce
results, usually with physical damage. A laserckttan a satellite’s sensors may accomplish this tas
Destruction is the permanent elimination of all of a space eay&$ capabilities to produce effects,
usually with physical damage. A kinetic kill ASATtack achieves this effect. This type of attacthis
most severe, with the highest risk of unintendedsequences, and should only be considered in
extreme circumstances.

Currently, Air Force Space Command has one uniicdégtl to the Offensive Counter Space mission.

That is the 78 Space Control Squadron, which operates the “Co@wenmunications System.” This
is basically a jammer from what | understand.
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The Final Mission Area of Military Space is the &®rApplication Mission This means having the
ability to apply force through, in, or from spac&his is where the debate over weapons in space
mostly occurs since it may be perceived by sonmatary to the “Peaceful Uses of Outer Space.”

Most emphasis is usually placed on the force “Fi$pace” category. Space-based ballistic missile
defense fits into this category as well as the ephof direct energy weapons and space-based &ineti
earth strike weapons. For example, it is feasibléeuild a satellite which carries large titaniuntdso
The satellite could dispense a rod at the righetand place to have it de-orbit over a target amd b
guided to hit the target very precisely. There wlooé no need for an explosive warhead on the rod,
because the kinetic energy of the de-orbiting raxilel be enough alone to destroy a target. Cost
effectiveness is a major issue with such a syshme of these types of space systems currently. exis

We can see from this slide that dual-use spacemgsbelong mainly within the Space Support and
Force Enhancement Mission areas.

In the Space Support mission area, civil and coromkelaunch vehicles, in many cases, are derived
from military missiles. Likewise, military, civiland commercial space launches often use the same
launch facilities.

Since space activities are so expensive, and @ndl commercial satellites provide so much
information that is useful to military forces, # & very attractive policy choice to take advantafye
dual-use space systems. Military users make grsatof Commercial communication and earth
imagery satellites, and civil Earth observationeliés. Likewise, civil and commercial users,
worldwide, make great use of the US Air Force GBSitning, Navigation, and Timing information

This blurring of the lines between the civil, conmmal, and military, space sectors raises many
interesting and important issues, as can be se&umrnope’s civil Galileo project, and the controwers
surrounding the potential uses of it signals bytary forces.

With that thought, | will wrap up the discussion GfS. Military Space. We talked about how US
National Space Policy supports US National Secwriwlicy, a bit about why space is a vital national
interest to the U.S., and how they are vulneradoid, a little bit about how AF Space Command fugfill
its mission of operating and protecting US militapace capabilities, and its mission and capatidity
deny the military advantages of space to it adversa

The “Military Space Missions” helped to frame thliscussion and | think this framework is also very
useful when looking at other country’s military spacapabilities. In this regard, | chose to labkhe
development of China’s space program and Chinaldgdvy space policy.

The 2006 Chinese White Paper on Space frames Ghspce policy as an integral part of their
development strategy, while acknowledging that spaapabilities are important in protecting China’s
national interest. The stress on using space tstdrokconomic development is also found in India’s
space program.

There are some important factors to keep in minavdver, when looking at China’s space program,
especially when comparing it to the US space progifairst, China’s military and economy are not
reliant on space nearly to the degree that thesUls ifact, no other country is as reliant on spEgthe
us.
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Second, China sees its space program as a “coh&sie for the unity of the Chinese people.”
Similar sentiments are found in India’s space poland in the new European Space Policy. We
should remember that China dreads the possibilifyfagmenting like the USSR did, and that internal
Chinese factors may carry more weight than wezealihen assessing Chinese intentions and actions.

Another important point is that Chinese intenticegarding the military uses of space must be
considered in the context of its entire space @ogr-or example, since China is a developing cguntr
with relatively scare financial resources comparedeveloped countries, it is reasonable for China
focus on building dual-use space capabilities.

Another important factor to consider is, since tgses are so limited, why would China feel the need
to spend the money on Manned space flight? Theossmn scientific, technological and national
defense benefits of building and launching applcasatellites are comparable, if not greater, than
spending money on manned space missions. Therefared missions must be for the prestige, but
that prestige is bought at a relatively high cost.

Could China’s efforts in space to be part of areffo strategically challenge the U.S.? The qoesti
about the motive for China’s manned space progfaimma’s ASAT test, and China’s laser “painting”
of a U.S. intelligence satellite lead many in th&Uto conclude that China is indeed attempting to
strategically challenge the US in space and USdemaeof Action in space.

There are other important factors to keep in mirftenvconsidering China’s military space policy.
First, there is really no transparency into wha @hinese are thinking, who controls their military
space policy; the government, the party, the PLA®@ What interests are driving their policy?

And it is difficult to categorize Chinese spaceiaties, as well as other developing countries spac
activities, using categories developed in the cdnté U.S. space activities. The dual-use nature o
Chinese space systems blurs the lines between, Ghitary, Intelligence, and Commercial space
sectors. They blur the lines to the degree thatmust question the usefulness of these distinctions
going forward.

Presenting an overview of Chinese military spadey®r doctrine is quite difficult since no formal
PLA policy or doctrine has been identified. Thiskaf transparency means we really don’t have much
insight into how China plans to educate, train,ijpgud employ its military space forces.

Therefore, we must glean the contours of Chinediganyi space policy from Open Sources available
within China such as Chinese military textbooksljtary journals, and published papers and lectures,
Chinese Capabilities, and Chinese Actions.

Open sources, show that the PLA relies mostly ai-dse Chinese civil and commercial assets for the
information it gets from space. As already discds#as is not surprising.

Open sources also discuss the evolving Chineséamiliheory of “Informationalized Warfare” which
stresses the importance of “Information Dominanceinodern warfare, that Information Dominance
cannot be separated from Space Dominance, an8plaae Dominance depend on the ability to control
space.
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Open sources however lack credibility and religyiin the eyes of many analysts, so we must also
look at Chinese capabilities and actions in ordetry to gain an understanding of their policy and
doctrine.

The Chinese military has a wide array of space luéippes available for its use. For Communications,

Earth Observation, Remote Sensing, Weather, andghiion they can use many dual-use systems.
They also have some dedicated intelligence sa&gw|lincluding imaging radar satellites, dedicated
military communication satellites, and more trosblee, as you know they tested a kinetic kill Anti-

satellite weapon in 2007, and used lasers to “pair8. intelligence satellites.

Of course, the Chinese military also has accessitamercially available information from space such
as telecommunication satellites and Earth imagatgllges.

The actions that China has taken in space thatljppssveal its military space policy most forthiidy
are its laser painting of a U.S. intelligence dig¢ein 2006, and the January 11, 2007 ASAT test

Chines"'e-" Military Space

. Actions
« Laser “Painti_n'é”lBIinding U.S. intelligence
satellite (2006)

+«Xichang

- ASAT test (2007)

Done by/PLA

|

o i

This image is a representation of the debris cloedted by the test within hours after the test.

The test was not against international law but brak20+ year self-imposed moratorium on “Hard
Kill” ASAT testing by the US and Russia.

It also demonstrated a capability which is defiyite strategic threat to US military and intelligen
capabilities, and as we mentioned, a vital US Neidnterest.

It also broke a developing international norm om d@loidance of creating space debris.
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Red: Debris Field from China ASAT Test
Green: Satellites in L_EO at increased risk

bt
L

The image of this slide is a representation ofdékris cloud, in red, a few days after the ASAT,tes
zipping through space at over 7 km/sec, with theegrdots representing other satellites in Low Earth
orbit.

The Chinese never provided an official explanationthe ASAT test. | think the most plausible
explanation is that the Chinese simply wanted 8 & capability that may deny the U.S. of space
superiority, to demonstrate that they had the tgttiti target a strategic vulnerability of the USitary,

and to deter U.S. attacks on Chinese space capebifi the future.

| think it is interesting when you compare US arfdrn@se Military space activities next to each other

using the Military Space Missions Framework. In 8p&upport, the US has extensive state of the art
capabilities, while China has been making rapidaades to increase and improve their capabilities in
the last 10 years.

In the force enhancement mission category, the Wik uses many dedicated military systems and
some dual-use systems and has integrated infoormaton space into many of its military systems.
China, on the other hand, relies mostly on dualays¢éems, while also having some dedicated military
systems. Their military uses information from amitl likely increase the use of space systems as it
modernizes, but currently, space capabilities aremtess integrated into the Chinese military.

The Space Control Mission category raises someestiag questions. The US has a high degree of
transparency in its policy and doctrine on spaaarog stating clearly that space is a vital nagilon
interest, the U.S. will protect its capability tpevate in space, and if an adversary tries to paeesto
harm the U.S., the U.S. will deny the adversary ttzgability. Chinese policy on space control, in
contrast, is not known. Although they have oftafled] for an arms control treaty to prevent an arms
race in outer space, they has not publicly rekkasmilitary space policy, and relatively littlekaow
about their intentions.
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However, we do know that they have taken a coupdeqeative steps in the last 18 months, in the
“Offensive Counterspace” category by testing arlasea U.S. satellite, and by the kinetic-kill ASAT
test of 11 months ago.

The Force Application Mission gets deeper into $pace weapons debate. The nexus between the
issues revolving around Ballistic Missile Defenaad the issues revolving around weapons in space,
makes the policy questions in this category diffitol resolve.

On a final note there have been reports, and Itd@mve any way to judge there validity, that Chima
doing R&D into space-to-earth strike weapons. Thees also an interesting RAND report that
concluded that space-to-earth strike weapons wareast effective for the US, since the US already
has so many other conventional ways to projectefglobally, but they may provide a cost effective
means for a developing country that has indepenalsngss to space, to gain an asymmetric capability
for striking targets anywhere on the globe, wittidior no warning. That is just food for thought.

So in conclusion:

® Basing analysis mostly on an assessment of Chigapabilities & actions, due to the
transparency issue,

® Considering China’s status as a developing counttly top priority being given to economic
development,

® Using U.S. Military Space Mission areas as a basisomparison i.e. space support, force
enhancement, space control, and force application,

® |t is reasonable to conclude that China is focusedeveraging dual-use capabilities to the
utmost extent for the purpose of “Force Enhancerhand has the political will to devote the
scarce resources, and take the political & diploaenatks, to develop the capabilities necessary
to deny the U.S. Space Superiority, while not neaely seeking Space Superiority themselves.

® China has the ability to attack a vulnerable U.iglwnational interest which may impair U.S.
conventional military dominance, and has the aptlit deter the U.S. from attacking China’s
space capabilities, of which they are much lesanebn than the U.S..

| would like to express my appreciation for the ogtpnity to participate in this very important
conference. I look forward to responding to youestions. Thank you.

“The views expressed in this presentation are thols¢he author and do not necessarily reflect tliécial policy or
position of the Air Force, the Department of Defensthe U.S. Government.”
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THE PEACEFUL USE OF OUTER SPACE

Jean-Francois Mayence

Head of the Legal Unit “International Relations”
Federal Office for Science Policy
Belgium

How many hours did delegates, experts, represeesabr lawyers spend discussing about what is
“peaceful and what is not ? This notion has taken muchgnehinking and time to specialists for, all
in all, rather limited results. The truth is actyahat no one really seeks for a definitive, irgdute
definition of it.

On August 26, 2006, just hours after Iran openeatew plant capable of making plutoniunfof
peaceful purposésUS President George Bush assured his Iraniamtegoart that any B-2 bombers
that would appear over Tehran in the near futureldvalso serve geaceful purposés“There’s
nothing like the B-2 when it comes to giving peachancg Mr Bush added.

This sour ironical statement from the US Presidusétrates how the same concept can have quite
opposite meanings according to the stakeholdeagdgioint and how difficult it is to reach a common
understanding, as well as a consensual interpratafiit.

With its obvious political dimension, the notion méaceful use / purpose has undergone a remarkable
evolution since its first appearance in the UN Regm vocabulary. Moreover, the successive
variations of its interpretation by space and muilit powers has caused several interferences or
confrontations with other notions used in interoaal policy and law.

Several Notions — A Comparative Approach
The Peaceful Use / Purposes

A chronological analysis shows the evolution, naliyon the interpretation of the terms, but alsdhe
choice of their use.

It must also be noted that the UN outer spaceié®atse both geaceful purposésand “peaceful
(exploration and) use However, it seems reasonable to consider, irh lmaises, the finality of the
activities as much as their nature. That's why vilerefer to those two wordings as one single notio

The ‘peaceful use / purposesotion is common to several international tresitieot only outer space,
but Antarctica and the high seas as well are rblethe peaceful purposes principle. This is also th
case for the international regulation of atomicrggeas well as for the prohibition and the limibat

of some kinds of weapons or military techniques.

The Principle of Non-Aggression

This principle is stated in the UN Charfeand can be associated to the non-aggression tibliga
which makes part glis cogengordre public internationgl We will see later how its connection with
the peaceful use / purpose notion has strengthfeoed1 958 to nowadays.

12 Article 2, 83, UN Charter
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Armament / Arsenalisation

A number of treaties and agreements deal with timétaltion of weaponisation of outer space.

Recently, at the end of 2006, the United Nationsgt& Assembly has voted a Resolution on the
Prevention of an Arms Race in Outer Space (“PAR&S8Solution). The United States were the only
country to vote against that resolution.

The fact that outer space has been used sincatlyedays of its conquest for armament purposes has
a lot to do with the uncertainty of the notion’stent.

The space sector and the defense sector have alesys closely entwined, sharing the same
technologies and industries, but also the samesgsak US Presidents Reagan and Bush’s Strategic
Defense Initiative). Nowadays, controlling the Bamecessarily means controlling outer space, at lea
Earth orbits.

Peacekeeping
After September 11, 2001, US have imposed to theldMmmmunity a concept much broader than

“Defense”: Global Security has become a quite pality effective concern. It integrates very diffet
kinds of actual or potential hazards, from termori® tornadoes, from humanitarian refugees to flood
mitigation.

Among those, Peacekeeping plays an important node shis notion may justify military interventions
for the sake of indigenous populations. In suchsiiss, military forces under international mandate
might recourse to the use of space technologies apglications. Earth observation,
telecommunication, navigation and positioning aeesal examples of uses of outer space which can
be enhanced or denied in the context of regionsisamanagement.

To that extent, feaceful purposésas to be interpreted as a proactive notion...

Civil / Military Activities

The traditional distinction between “civil” and “ftary” activities has lost much of its relevandéea
the Cold War period. It doesn’t provide a reliabt#gerion for determining what is peaceful and wisat
not.

From an international law standpaqitthe distinction doesn’t exist: States’ acts & implementation
of governmental decisions and are not consideredrding to the authority in charge (military or
civil). It is a fact that, in some cases, interoaél law recognises such distinction (see the 199
Moon Agreement, for instance, which prohibits thditary use of the celestial bodies), but such
provisions are the remains of the Cold War era ared rather exceptional. Another illustration is
Antarctica which is now used for research purpasesilitary personnel.

From a political standpointhe distinction might provide important elemeintshe comprehension and
the assessment of some countries’ activities arsitipos: the anti-satellite test by China, the
availability policy of the GPS by the US Governmethte export control regimes (MTCR, ITAR,
etc.)...

From a technological standpairihe distinction remains valid for the design émel security protocols.
Technical requirements for a military customer aoé the same as those applicable for a commercial
customer, even though the basic technology isdhees
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All in all, the current trend shown by many civibace institutions or industries which were not
traditionally active in the Defense sector demaiss that dual-use, or even military oriented space
system, are not excluded from their field of att®s or their strategy. The European Space Agency
(ESA) has integratedSpace & Securityas a key-chapter of its policy in the frame af @boperation
with the European Union. This new heading took mdisgussions between Member States and a
remarkable evolution of minds on the concept otpéd purposes.

The distinction between governmental / instituticayaplications and commercial application has, to a
large extent, subrogated the one between civil muildary. It is remarkable that terms such as
“security and “defence appear in the same sentence pedteful purposas’.

Neutrality
There are as many definitions Neutrality as countries practicing it. The Swiss neutralgynot the

same as the Finnish neutrality and so on...

The interpretation of geaceful purposésby countries having developed an historical tiadi of
neutrality is of course basically founded on sugholitical status. The position of countries sush a
Sweden or Switzerland in the discussion within BA& always been significant to that extent.

Historical Evolution of the Notion at the International Level

At the 7929 plenary meeting of the Un General Assembly on b 13, 1958, the Question of the
peaceful use of outer space was discussed. Atithat it was obvious that, bypgacefdl, one had to
understandrion-military’.

However, at the same time, USA and USSR were alreaxtking on military uses of outer space. In
the frame of its classified programmes, the US Rarce had contracted the development of
reconnaissance satellites since 1955. The intatpyat according which geaceful use / purposes
meant hon-military’ was already very difficult to justify in the latg0’s. US were the first to move
forward by understandingpeaceful as “non-aggressive Such position was not followed by USSR
which stuck to the initial interpretation despite treality of space activities at that time andrthen-
disputed military nature.

Later on, the evolution of space activities as vasllof international law led to a confirmation bét
position adopted by US in the late 50's. The jutisience of the International Court of Justfaes well

as the adoption of new legal instruments such @d @69 Vienna Convention on the Law of Treaties
helped in providing this interpretation with a madid legal basis. To this day, no State has ftiyma
protested against givingpéaceful the meaning of fion-aggressive Of course, this opens the
question : what doesbn-aggressivemean? But this is still a remarkable progressl@fining the
peaceful use / purposa®otion since an obvious link could be made witke trinciple of non-
aggression under general international law. Thetstibwas established to make of femceful use /
purposesiotion a “simple” requirement of compliance wiktat principle of international law.

13 See for example The EU Presidency’s statemehea2® session of the UN General Assembly on
the item relating to the International Cooperaiiothe Peaceful Uses of Outer SpacEhé strategic
mission of the [European Space Policy] will be lzthea the peaceful exploitation of outer space by al
States and work will be done in the areas of ségamd defense neetls

14 See for instance théorth Sea Continental Shelf Casés the question of the formation of
customary law based on States’ behaviour.
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This interpretation was recognised by France wigmirgg the 1979 UN Moon Agreement. The French
Government added a reservation according to witietobligation provided under Article 3, 82, of the
Agreement® must be interpreted as a reaffirmation, for theppse of the Agreement, of the UN
Charter's general principle prohibiting the usetlofeat or of force in international relations. This
reservation had the merit of avoiding any discussio the interpretation of Article 3, 82, but isal
bore the risk of reducing the scope of a strong rmadment from States parties. Eventually, the
participation in the Moon Agreement remained to@kveo consider its provisions as significant fog th
interpretation of other international instrumeri®reover, since France signed but never ratified th
Agreement (and doesn’t plan to do so), its resemmatmained without any effect. But it gives an
interesting clue on the political context surroungdthe adoption of the five outer space treatiesmes
countries sought to impose a principle of non-@uiigation of outer space (sometimes excluding
themselves from its application) though the conadppeaceful use / purposes, while other already
considered outer space as a necessary area foevb®pment of their defense & security instruments
For the latter, it was of utmost importance thateogpace remained subject to rules which werdaeit
more nor less limitative than those governing oslietegic activities.

In August 2006, the US President published the Neatwonal Space Policy. This document marks the
return to the space dominance doctrine and continsw interpretation of the peaceful purposes
notion which goes far beyond the one traditionaliippted since 1958. According the 2006 US Space
Policy, ‘the United States is committed to the exploratiod ase of outer space by all nations for
peaceful purposes, and for benefit of all humar@tynsistent with this principle, “peaceful purposes
allow US defence and intelligence-related actigitiie pursuit of national interestThis interpretation
implies that the appraisal of the peaceful charamfti¢he purpose of US activities will be made be t
basis of the US national interests. Hence, it cardéduced that the peaceful character of foreign
activities will also be assessed by the US accgrtirthe same national interests.

Actually, this document doesn’t bring new elemewith regard to the US space policy. But the fact
that a presidential paper officially refers to patl interest in order to interpret a principle of
international law is speaking for itself. Shoulclsunterpretation become the common practice from
the US and from other space fairing nations, thosilde mean the end of the peaceful purposes prmcipl
by total loss of its legal substance.

The Delimitation of the Peaceful Use / Purposes Ptiple in Outer Space

It is a fact that conceiving a legal regime undéral acts lawful according to general internatidaal
would become unlawful just because they would barodted in outer space would not have been an
incentive for the development of space activitiésvertheless, if the meaning of peaceful us / pggpo
has been clarified (although not enough to come ¢onsensual interpretation by all States) dufireg t
50 years of the Space Era, one question remaifipedceful purposemeans fawful purposg, then
why do we need it? This of course constitutes arréty argument of the supporters of the special
interpretation of the notion. According to them,tlife international lawmaker has reaffirmed the
principle of peaceful purposes so many times andh igrowing number of treaties, it must be

15 Art. 3, §2, 1979 UN Moon AgreemeniAfiy threat or use of force or any hostile act aett of
hostile act on the Moon is prohibited. It is likeeiprohibited to use the Moon in order to commit an
such act or to engage in any such threat in retatmthe Earth, the Moon, spacecraft, the persoohel
spacecraft or man-made space objécts.
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interpreted in a way which gives the notion a widgraning than the only respect of international law
principles.

Fair enough, one cannot ignore that the peace&ul psirpose notion, especially in the UN outer spac
treaties and resolution features commitments arldyatlons which provide specification or even
limitation with regard to the usual content of tfeneral non-aggression principle.

The 1967 UN Outer Space Treaty refers the notioseireral provisions and the terms used are never
exactly the same.

Accordance with the UN Charter

Article Il provides enlightening elements evenubb it doesn’'t expressly refers to the “peacefe s
purposes” wording. The accordance with internatidaa including the UN Charter is of course a
fundamental feature of outer space law. This dioectnection between outer space law and general
international law must beirf the interest of maintaining international peae®d security and
promoting international cooperation and understargii This wording advocates a proactive vision of
the peaceful purposes and not only a duty to meffeom adopting a certain behaviour. Also,
maintaining peace is clearly identified as a puepfus space activities. Article Il must be congihe

as a key-provision in the interpretation of theqedal use / purposes notion.

Another interesting deduction which can be madenfrarticle 11l is that the peaceful purposes
character of the act must not only be considered wgard to the effect of the act in outer space,
also with regard to its effect on Earth. This canillustrated by the Chinese satellite incidentchhi
happened on January 11, 2007. The destruction ofdameteorological satellite by the Chinese army
served as a test, as well as a demonstration afwa anti-satellite weapon. There was a general
consensus that the act could not be considered \aslaion of the peaceful use of outer space
principle, since there hasn’'t been any attack afjagnforeign spacecraft. However, as US Vice-
President Dick Cheney declared, the message settiebhinese Government towards the World
community was (or at least could have been seemagntradiction with the flaunted objective of a
peaceful development of space activities. Thisidgelvas shared by other Governments like the
Government of Taiwan expressing the fear thatekiaht could have a negative impact on peace in the
Taiwanese straight and in the surrounding region.

It is obvious that the complexity of the world cexit obliges to consider all potential impacts cdcgp
activities and that such activities are not isalateom the rest of the international relations. A
demonstration of military power in an area (oufgace) where only a few States have the capacity to
go and to develop capacities can affect other natiom a much harder manner than in other areas. Thi
has been very well understood by USA and USSR whey engaged their race to the Moon: the
enemy must be impressed, not threatened. This arasteow the purpose of the first Chinese human
space flight. But the satellite destruction wengdyel the limit of prestige and showing off. Sinben,
China has made step backward by stating this tast wot meant to be renewed and shouldn’t be
considered as an aggressive demonstration or @ thre

The Moon and the celestial bodies

As already mentioned, the regime applicable toMlm®n and the other celestial bodies of the Solar
System is more restrictive than the regime appledb outer space in general. Hence, the term
“exclusively” has been added before peaceful pieporticle IV of the Outer Space Treaty.
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The prohibition of military use (be it for basetBgnhent, maneuvers, training or testing) of theestdl
bodies forces an objective application of the pgagrirposes principle.

Prohibition of arms in outer space

According to the Outer Space Treaty, it is not bitéd to place and to use arms in outer space, the
celestial bodies excepted. Only nuclear weaponsasaapons of mass destruction are prohibited (this
includes notably radiological, bacteriological atitmical weapons).

On the Moon as well as on the other celestial lmdiee stationing, the use or the testing of anysas
totally prohibited.

The freedom of access to and use of outer space

Besides the provisions of the Outer Space Treatyngtthe principle of peaceful use / purposes,esom
other principles might have an impact on the (nggressive) behaviour of States in the conduct of
their space activities.

The principle of non-appropriation of outer sp&qerohibits any behaviour from State which would
imply a claim of sovereignty on outer space or art pf it. This of course constitutes already arsgr
limitation for potential dispute.

Article | of the Outer Space Treaty guaranteeslit@tates a right of access to, exploration andafse
outer space, including the celestial bodies. Tladse, such basic principle excludes any act ainaing
restricting access to some areas in outer spadeeiag “peaceful”, since they would be a direct
contradiction with international law.

This, however, appears in total contradiction wiite 2006 US National Space Policy (see here above).
According to the document published by the US Ee¥gi and defining that policy[The US] shall
develop capabilities, plans, and options to endueedom of action in space, and, if directed, deny
such freedom of actions to adversaries.

For the first time, a State party to the UN outpace treaties is officially stating the possibila§
denying freedom of access, exploration or util@atof outer space to another State and that, on a
purely unilateral basis. Besides the fact that sstebement raises a lot of issues under interraltion
(space) law, it constitutes another key-elemenha review of the current US interpretation of the
peaceful purposes notion.

The handling of outer space issues within the Udlidso

With the establishment, in 1959, of the UN Comneitt®r the Peaceful Uses of Outer Space
(UNCOPUOQOS), the United Nations definitely confirmedeir will to offer space conquest an
appropriate political, legal and technical framekvaithout any delay. UNCOPUOS and its two sub-
committees (legal and scientific) elaborated theo$dreaties and resolutions which would become a
considerable source of inspiration for other brasobf international law.

The name of the Committee was much more than aschatic banner for high level discussion: it

indicates the clear splitting between the work @sted to UNCOPUOS’ mandate and the mandate of
other UN bodies, notably in the field of disarmametowever, the paradox remains because of this
denomination which seems to induce the existenac®nifpeaceful uses of outer space. How can such

16 Article 1l of the 1967 UN Outer Space Treaty
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uses be recognised and dealt with in total conttimei with the UN principles? Obviously, the
peaceful uses of outer space covered by the UNCC3ar@ referring to the civil activities, in contras
with the military activities which are handled Hyet Disarmament Commission of the UN General
Assembly. Yet, that sharing of tasks doesn’t caoesl to the scope of the outer space treaties
provisions which do not make any distinction betwee/il and military activities. All are subject to
the principles expressed in the instruments ofragace law.

This institutional asymmetry leads sometimes tdaaterredundancies which could be avoided with a
better comprehension of space activities. For nt&athe discussion on satellite registration prast
by States took place in different groups, be it ainthe auspices of UNCOPUOS and of the
Disarmament Conference.

Conclusion

The notion of peaceful purposes is not restrictetligh philosophy considerations. It has a concrete
impact in everyday's work in the world space sectar instance, the International Space Station
intergovernmental agreement expressly refers togfebpurposes in the use of the Station.

A few years ago, ESA initiated a deep discussioitability, according to its founding conventida,
perform dual-use activities. With Member Stateshsas Switzerland, Sweden, UK, France or
Denmark around the table, the debate was quiteestiag and somehow representative of opinions in
the World community on the peaceful purposes noftidre conclusion was that nothing in the ESA
Convention prevented the Agency from conductingcepectivities dedicated to security and defense
purposes. This conclusion was reached despitedttetiiat in its Preamble as well as in Article 2
defining the Agency’s mission, the term®r exclusively peaceful purpo$eshen talking about the
cooperation between Member States. Although thiglogion is in the line of the general consensus at
the international level, it must be noticed thatneocooperation between ESA and other space fairing
nations or organisations still raise concerns freome Member States. Most of the time, those
concerns can be explained by foreign policy’s adesitions and are not related to the peaceful
purposes character of ESA’s mission. But it woutddeceiving to assume that cooperation between
ESA and NATO — while being not excluded — wouldassessed by Member States the same way as
the cooperation between ESA and the European UWriany other “civil” organisation...

The notion of peaceful purposes in international lis continuing its evolution. Whatever the
interpretation that States will make of it, it wittmain a principle carved in the stone of the
international treaties. Each of them will featute own elements of definition, of appraisal and of
understanding. From military to civil activities,om peacekeeping to strict neutrality, the peaceful
purposes notion not only plays a legal role, baballlows a more political appraisal of the sitoiati
Outer space serves as an extension of the Stdésgjirpund: after the land and the seas, outer space
offers nations a wide area to demonstrate thelitiabj either to make them at the others’ dispasdb
reserve them to their own interest.
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National Security Space Actors and Issues
Peter L. Hays*

Space capabilities are essential at all
levels of military planning and operations.
--The Honorable Ronald M. Sega
Under Secretary of the Air Force

United States and coalition forces achieved rapid @ecisive conventional military victories
during Operations Desert Storm in the Persian @ulf991, Allied Force overhead Serbia in 1999,
Enduring Freedom in Afghanistan in 2001, and Ifegedom in 2003. Figure one shows the increasing
percentage of precision-guided munitions and imipgp\communications connectivity that are key
components of a new American way of war empowengd Ispace-enabled global reconnaissance,
precision strike complex. A primary goal of the Rament of Defense (DOD) since the end of the
Cold War has been to achieve full spectrum domieanot the battlespace by continuing and
accelerating military transformation. DOD is dehg lighter and more easily deployable forces tha
are better able to leverage network-enabled opertind strike more precisely from greater distance
in order to dominate over adversaries that mayedmym emerging military peers to insurgents and
terrorists. Space capabilities often provide tlestband sometimes the only way to pursue these
ambitious transformational goals. There are, howewany difficult and fundamental issues related to
space and defense policy including: the fundametadributions of space to enabling the information
revolution and the new American way of war; changmssed by growth in commercial space activity
and the number of major space actors; and theamdeefficacy of space capabilities in structuring
options for military intervention as well as in slimding and deterring competition from potential
adversaries in the changed geopolitical environnielidbwing the end of the Cold War, the 9/11
attacks, and Operation Iragi Freedom. These confptgrrs contribute to uncertainty about how space
capabilities can best advance U.S. national sgcuttite most useful organizational structures to
manage and transform space activities themselwesihee utility of investments in space capabilities
versus other enabling military capabilities. Moregwthe United States faces significant challenges
its current plans to modernize, improve, or replabrost all major military space systems because
most of these systems are essential for futuresfivtamed forces but their acquisition has been nuarke
by cost overruns and deployment delays. It is w@anchether the United States will be able to find a
follow the best path forward for space strategyplement the best management and organizational
structures for space activities, and sustain théaigad will needed to continue funding the nearly
simultaneous modernizations currently plannedis Hlso uncertain whether these new and improved
space capabilities can be developed and integmaedost and on time and whether these future
systems will deliver on their promise of accelergtiransformational capabilities and effects.

|

The national security space (NSS) sector include® Rctivities, conducted primarily by the
Air Force, to enhance national security and Nali&econnaissance Office (NRO) programs to collect
intelligence data from space. The NSS sector 3 @dilded sometimes into separate sectors known as
the military or defense space sector and the ig&gite space sector. Following implementation @& on
of the recommendations of the January 2001 Comoms$o Assess National Security Space

“The opinions, conclusions and recommendationsessed or implied in this paper are those of theand do not
necessarily reflect the official policy or positiohthe United States Air Force, Department of Defg or United States
Government.
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Management and Organization (Space Commission) iRdpOD now uses an accounting procedure
known as the virtual major force program (VMFP) ttack NSS spendinfy. According to the
Congressional Research Service, the total DOD stdaespace spending amounted to $22.12 billion
in FY 05 and was $22.66 billion for FY 36.Under the VMFP baseline for NSS procurement and
research and development (R&D), unclassified miligpace acquisition spending grew from $4.9 to
$6.9 billion, or more than 40 percent, between BYad FY 06, rose almost 12 percent to $7.7 billion
in FY 07, and then climbed another 13 percent t@ $fllion for FY 08> Overall trends in planned
major military space acquisition through 2024 dreven in Figure 2. The most alarming line in the
figure, labeled Risk of Cost Growth, illustratesttlspace acquisition expenditures will peak at 4$14.
billion in 2010 or almost double present fundingifrrent programs follow the historic trend of an
average 69 percent rise in costs for space resedgeblopment, engineering, and testing as wedlnas
average growth of 19 percent in space procuremesist Clearly, the path ahead for currently
planned United States NSS improvements and moceiois will be very difficult, if not
unsustainable. This bow-wave problem along withumiper of other daunting near-term challenges are
discussed after an overview of conceptual framews/éok analysis, a review of major national security
space actors and management structures, and intimadwf current major space acquisition programs
and budgets.

Analytical Frameworks for NSS

Three major analytical frameworks shape most d@ons about NSS capabilities: space
activity sectors, military space mission areas, mildary space doctrines. There are four spaceigct
sectors: civil, commercial, military, and intelligge; many traditional space activities fall neatiyo
one of the sectors, although the growing numbetuafl-use space systems, digital convergence, and
growth in the commercial space sector makes iegmingly difficult to delineate among the secfors.
There are also four military space mission aregaace support, force enhancement, space control, and
force applicatiolf. Currently, force enhancement is the most imponaititary space mission area;
due to growth in the number and efficacy of spatesns, many analysts believe these capabilities
now produce effects that have moved beyond fortemrement and today enable a wider range of
military missions to be undertaken or even contatepl. Tablel shows the major divisions within
force enhancement as well as the current and peoiespace systems to support these missions.
Finally, building on the analysis of David Luptahgre are also four major military space doctrines:
sanctuary, survivability, control, and high groundThe attributes associated with these doctrines—
primary value and functions, employment strategms)flict missions, and desired organizational
structures—are shown in Table 2.
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Figure 1

A Space Enabled Reconnaissance-Strike
Complex: The New American Way of Wa
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Table 1: Force Enhancement Mission Areas, Primary @bits,
and Associated Space Systefhs

Environmental | Communications Position, Integrated Intelligence,
Monitoring Navigation, | Tactical Surveillance, and
and Time| Warning and Reconnaissance
(PNT) Attack (ISR)
Assessment
Polar Low-Earth Geostationary-Earth | Semi- GEO and| Various
Orbit (LEO) Orbit (GEO) synchronous | LEO
Orbit
Defense Defense Satellite¢ Global Defense Imaging (IMINT)
Meteorological | Communications Positioning | Support Satellites, Signals
Support Program System  (DSCS) Ilf System Program Intelligence
(DMSP) DSCS I, Ultra-High| (GPS) (DSP), GPS | (SIGINT)
-------------------- Frequency Follow-on GPS I -=------—-—-—--- | Satellites,
National Polar{ (UFO), Milstar, Globall GPS IIR Space-Based| commercial
Orbiting Broadcast SystemGPS IIR-M Infra-Red systems
Operational (GBS), Iridium, | -----=--=mm-=-=- System
Environmental | Wideband Global GPS IIF (SBIRS), Future  Imagery
Satellite System System (WGS)| GPS I Space Architecture
(NPOESS) commercial systems Tracking and (FIA), Integrated
- Surveillance | Overhead SIGINT
Advanced Extremely System Architecture
High Frequency (STSS), (I0sA), Space
(AEHF), Mobile User| Third- Radar
Obijective Systen Generation
(MUOS), Polar Infrared
Military Satellite Surveillance
Communications Program
System,
Transformational
Satellite

Communications

System (TSAT)
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Table 2: Attributes of Military Space Doctrines

Primary Value | Space System Conflict Appropriate
and Functions of| Characteristics and| Missions of | Military
Military  Space | Employment Space Forces Organization for
Forces Strategies Operations and
Advocacy
Sanctuary  Enhance e Limited Numbers |+ Limited National
Strategic * Fragile Systems Reconnaissance
Stability «  Vulnerable Orbits Office (NRO)
» Facilitate « Optimized for
Arms Control National Technica
Means (NTM)
verification mission
Survivability Above functions * Force Major Command
plus: e Terrestrial Backups Enhancement or Unified
« Force « Distributed « Degrade Command
Enhancement Architectures Gracefully
* Autonomous
Control » Control Space Control + Control Unified
» Significant » Hardening Space Command o]
Force « On-Orbit Spares |+ Significant | Space Force
Enhancement| «  Crosslinks Force
e« Maneuver Enhancemen
« Less Vulnerable * Surveillance,
Orbits Offensive,
+ Stealth and
. Attack Warning| ~ Defensive
Sensors Counterspace
High Ground Above functions, g pg- Deception Above functions| Space Force
plus: Disruption, Denial, PIUS:
» Decisive Degradation, * Decisive
Impact on Destruction Space-to-
Terrestrial « Reconstitution Space and
Conflict Capability Space-to-
» Ballistic « Active Defense Earth Force
Missile . Convoy Application
Defense « BMD
(BMD)

NSS Actors and Management Structures

Over the past decade the NSS sector has undergos&lerable turmoil in terms of its major
actors and organizational structure. Because so/&S management and organizational structure
changes have been implemented, undone, or modifigach a short span of time, it is unclear whether
these changes have improved or hindered effordgliver enhanced space capabilities or foster bette
unity of effort. It is also unclear whether thaitéd States is satisfied with its current NSSctrre or
will implement additional major changes during thext few years. Ten years ago the major NSS
actors included the DOD, the Air Force, U.S. Sp@aoenmand (USSPACECOM), and NRO. With the
exception of USSPACECOM, all of these organizatiem®ain key actors today but there is greater
disorder and uncertainty in the interrelationstipsveen key space policy decision making structures
both internally and among these organizations, thés single major organizational change would

53



suggest. Overarching issues include whether tisees identifiable NSS enterprise, what elements
should and should not be included within it, and/Ho@st to foster better unity of effort and moreac!
lines of responsibility and authority within thisiterprise. Options include attempting to deepen
specific expertise by construing NSS narrowly apasate defense and intelligence space sectors;
working to integrate more broadly across all gowegnt space activities and between the DOD and
intelligence community (IC) in particular; or emgirang growing interdependencies across all sectors
and considering in addition how best to coordinveite and protect those commercial and allied space
capabilities that support NSS activities. Desfite many recommendations and changes designed to
improve unity of effort and clarify lines of authityrthe problem of “who’s in charge?” persists and
today it is even less clear than it was ten yegoswahich major actors and structures have greatest
responsibility and accountability for key NSS dems.

Due to its sweeping charter and powerful membdes,Gommission to Assess United States
National Security Space Management and Organizdmpace Commission) has been, to date, the
most important and influential examination of NSSues. Many of the most significant recent NSS
changes stemmed directly from the major recommentain the Space Commission Report released
on 11 January 2001. The Air Force and DOD movete qquickly and effectively to implement at
least portions of 10 of the commission’s 13 magmommendations such as making the Commander of
Air Force Space Command (AFSPC) a four star hiiat need not be flight rated and moving AFSPC
out from underneath USSPACECOM,; designating theddiskcretary of the Air Force as the Director
of the NRO, Air Force Acquisition Executive for $jga and DOD Executive Agent (EA) for Space;
aligning the Space and Missile Systems Center (SM@)erneath AFSPC instead of Air Force
Materiel Command; and establishing a major foragymm (MFP) for the NSS budg@t.

Other major recommendations were beyond the poWwBXQD to implement and included the
need for Presidential leadership in recognizingsps a top national security priority, appointmant
a Presidential Space Advisory group and establishiwfea Senior Interagency Group for Space within
the National Security Council structure, and thechéor the Secretary of Defense and Director of
Central Intelligence to work closely and effectivdbgether on space issues. One of the most
important recommendations left undone was primawilthin the power of DOD to implement and
called for creation of an Under Secretary of Dedefogs Space, Information, and Intelligence. Indtea
Secretary of Defense Donald Rumsfeld made Dr. Stepgbambone his “go to” person for space,
regardless of the office Cambone held, and evdgtpklced him in the newly created Under Secretary
of Defense for Intelligence position. Failure tstitutionalize a centralized authority for NSS hrit
the Office of the Secretary of Defense (OSD) undeeoh the Space Commission’s vision for
organization and management of NSS, helps explay several important NSS programs lack unity
of effort, and contributes to continuing unhealtdoynpetition between OSD branches and unclear lines
of authority between OSD and the DOD EA for Space.

Another very significant and probably more impottahange to the Space Commission’s
vision for NSS management and organization camé @rctober 2002 when USSPACECOM was
merged into United States Strategic Command (USSITERAM). Although this was originally
described as a merger of equals, in practice tlapmorganizational shift quickly amounted to the
absorption of USSPACECOM into USSTRATCOM and lettryw few vestiges of the original
USSPACECOM. Instead of space being the sole fotose of just nine unified commands, under the
new structure space now competes for attention gnaowery wide array of disparate mission areas
that include global strike, homeland defense, mition operations, and missile defense. And becaus
unified commands are the warfighters who operaséesys and set capability requirements, this change
has resulted in less focus on current space opasatind future space capability needs. Clearly, it
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very difficult to reconcile this organizational cige with the Space Commission’s overarching
recommendation to make space a top national sgqunitrity. It is just as clear, however, thatsthi
change could not have been made without Secretamskld’s concurrence and this calls into
question the strength of his commitment to the meoendations from the commission he chaired. In
the coming months it will be instructive to see hd®S fares following the assumption of command of
USSTRATCOM by General Kevin Chilton of the Air Fer¢who was previously Commander of
AFSPC) from General James Cartwright of the Marenas to compare and contrast their leadership in
shaping how USSTRATCOM'’s organization, mission ay@ad priorities continue to evolve.

Two more recent internal changes in managementtstes have also significantly slowed
progress towards better NSS integration and urigffort: movement of milestone decision authority
(MDA) for major NSS acquisitions away from the DAEA for Space to the Under Secretary of
Defense for Acquisition, Technology, and Logist{tsSD(AT&L)); and separation of the position of
Director of the NRO from the DOD EA. Removal of MDor the authority to make decisions to
continue, restructure, or end major acquisitiorgpaims at key decision points (milestones), tookela
shortly after Mr. Peter Teets left office as DOD HEA March 2005. This action was originally
explained as a temporary expedient due to a laaonofirmed Air Force leadership able to exercise
such authority during that time, but MDA has neketurned to the DOD EA from the USD(AT&L).
Lack of MDA undermines the power of the DOD EA bwking it a position with responsibility but
without authority and contributes to a lack of tlarover who is in charge of NSS acquisition,
especially during a period when most major NSS mdpn efforts are troubled and there is not
always agreement on the most appropriate correote@sures. Shortly thereafter, in July 2005 Under
Secretary Cambone announced that incoming Undereeg of the Air Force and DOD EA Dr.
Ronald Sega would not, as had his predecessor,balstirector of the NRO. Although very little
rationale was provided, this “divorce” was a veigngficant organizational change that, like closing
USSPACECOM, called into question Secretary Rum&eldommitment to some of the
recommendations from his own Space Commission sireca@eed for better DOD-IC integration was a
major finding of the commission and it is difficutt understand how two people can achieve better
integration than one. Moreover, the divorce resgatark inconsistencies in the nation’s approach t
NSS management and organization because the argwasmade that a separate NRO Director was
needed to provide focused attention on that orgdioiz shortly after USSTRATCOM had absorbed
USSPACECOM and created an organizational struciumere space could not receive the same
focused attention it previously had.

Unlike the major changes just discussed, otherldpueents in management and organizational
structures have advanced better integration anty wii effort across the NSS enterprise. These
include: publication of an biannual NSS Plan andgPam Assessment with resource constrained
priorities specified by the DOD EA; ongoing of N®%chitecture efforts for ISR, Communications,
PNT, and Space Control; and creation or reinvigomabf a number of coordination mechanisms
across the NSS enterprise that include the Spatestiial Base Council, Suppliers Group Council,
Space Professional Oversight Board, NSS Sciencd adanology Council, Space Partnership Council
(meetings several times a year between the DODriefhaads of the National Aeronautics and Space
Administration (NASA), NRO, USSTRATCOM, and AFSP@nd Congressional Space Caucus. In
addition, the DOD EA hosts annual meetings with@iéef Executive Officers of commercial satellite
communications and remote sensing providers tadgssoeighborhood watch and protection issues as
well as other best practices. Finally, there sba congressionally mandated review panel cugrentl
underway that is scheduled to deliver a reexanunatif NSS organization and management issues
along with an assessment of the Space Commissieccenmendations and their implementation.

55



Major NSS Acquisition Programs and Budgets

The sections below examine major national secwigce programs within each of the four
military space mission areas: space support, fend@ncement, space control, and force application.
The vast majority of U.S. national security spafferts today are in the force enhancement mission
area.

Space SuppaorfThe space support mission includes two main assgsllite control programs
that provide global communications systems formeley, tracking, and control (TT&C) of satellites
(the Air Force’s Satellite Control Network is ongaenple), and launch and range programs that
maintain and improve the infrastructure at DOD’sotVaunch sites, the Eastern Range at Cape
Canaveral Air Force Station and the Western Randtaadenberg Air Force Base (AFB). Under the
2006 Future Years Defense Program (FYDP) and CB@ig-term projection, annual investment
funding for those activities would average abouGnillion through 2024? Part of those resources
would go toward modernizing the Launch and Testgea&ystem, which provides tracking, telemetry,
flight safety, and other support for space launaresballistic missile tests.

Space LaunchNSS space launch capabilities include a numbégafcy systems, the Evolved
Expendable Launch Vehicle (EELV) DOD now uses tbmast of its satellites into orbit, and the new
Operationally Responsive Space (ORS) program thaesigned to develop concepts of operations,
payloads, and launchers capable of proactive sppegtions. Launch of the WorldView-1 satellite
aboard a Delta Il from Vandenberg AFB on 18 Septmharked the 75consecutive successful Delta
Il launch and launch of Defense Support ProgramR)D&3 aboard a Delta IV Heavy EELV on 10
November 2007 was a record setting®5donsecutive successful NSS launch since May 1999.
Currently, the EELV program has two types of lawershthe Boeing Delta IV that uses RS-68 main
engines and the Lockheed Martin Atlas V that usessRn RD-180 main engines. Both EELVs are
operated by United Launch Alliance, a joint ventbhetween Boeing and Lockheed Martin that began
operations in December 2006; each can carry medinet payloads (about 10 to 15 metric tons); but
only the Delta IV family now includes an operatibhaavy lift variant for putting larger payloadsp(u
to about 25 metric tons) into LEO. As of the endNafvember 2007, there have been 19 successful
EELV launches (seven commercial, six Air Force, A94, two NRO, and one demonstration),
including the first launch from Space Launch Compdeat Vandenberg AFB, California on 27 June
2006. Due to several factors, including a declmeommercial launch demand, the EELV program
experienced a cost increase of more than 25 pemt@w04, triggering a Nunn-McCurdy certification
breach** The 2006 FYDP implies total funding needs of a8 billion for approximately six to
seven EELV launches each year through 202A.2002 ORS mission needs statement establisteed th
requirement for responsive, on-demand accessrmygh, and from space and led to the establishment
of a Defense Advanced Research Projects Agency @WR\ir Force joint program office in
December 2002. ORS initiatives struggled for a penof years for a variety of reasons including
Congressional concerns about use of ORS for fopgication missions, changing organizational
structures, a lack of significant funding, anddéfined goals. A number of recent improvements
including creation of the ORS Office at Kirtland BFn May 2007, more funding, and clearer goals
are likely to lead to better results. Opportusitie develop additional responsive space cap&sildare
discussed in the final section of this chapter.
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Force Enhancement: Military Satellite Communicatiors Systems

Military satellite communications systems providaaage of critical capabilities including
assured connectivity for nuclear command and cgrin&s between commanders and forces globally,
and the foundation for network-enabled operatiahgy are probably the single most important
military space capability. This NSS mission ares the largest number of programs and receives
large investments but current projections of theeangin of DOD’s demand for satellite communications
indicate that even with deployment of much moreatédg dedicated military systems over the coming
years, it is likely that DOD will remain reliant ocommercial satellite communications systems,
especially during wartime. During Operations EndgrFreedom and Iragi Freedom over 60 percent
and over 80 percent of military communicationspegsively, were carried on commercial systéms.
Benefits of using commercial systems include loaaguisition and operations costs as well as greater
flexibility; but must be balanced against drawbaslsh as high cost of buying commercial services on
the spot market, questionable availability of seesi and less secure and protected systems. In
addition, DOD has benefited recently from the wpdead availability and relatively low costs of the
overbuilt commercial satellite communications seaeeated during the dot-com bubble of the late
1990s. This market oversupply has been correctddd®D should not rely on these conditions in the
future.

The three main types of military satellite commuaticns are found primarily on different parts
of the radio spectrum: wideband on super high feeqgy (SHF), protected on extremely high
frequency (EHF), and narrowband on ultra high fesgry (UHF). CBO estimates for military satellite
communications system spending through 2024 t@3ali#illion in Air Force funding for wideband and
protected capabilities and $5 billion in Navy fumglifor narrowband capabilitié8.

Wideband Currently operational wideband systems include tbefense Satellite
Communications System (DSCS), a constellation wé forimary satellites plus a number of older
residual-capability satellites, and the Global Blasst Service (GBS), which consists of payloads on
three Navy UHF Follow-On (UFO) satellites augmernitgdeased Ku-band transponders. Originally it
was expected that DSCS satellites would have aceelfe of 10 years; however, they are lasting
longer than anticipated, as is the case with mpages systems. The DSCS constellation is supposed to
remain operational through 2015 and the GBS thr@@fl® or slightly beyond. The Air Force plans to
replace both systems with a constellation of siximomore capable GEO satellites now known as the
Wideband Global System (WGS), a joint Air Force-Arprogram that will augment current DSCS X-
band and GBS Ka-band capabilities and establish ta@away Ka-band service. In December 2002,
the Office of the Secretary of Defense (OSD) deddhe addition of two more WGS satellites as part
of the transformational communications architegtuhe second block of WGS now includes three
satellites (4-6) based on the Boeing 702 designselneduled for first launch in 2011, and will sop
increased bandwidth requirements for Airborne I$id ather missions. The first WGS launch had
been delayed for over three years and was accdmedli®n 10 October 2007; the six-satellite
constellation is due to be completed in 2013 amdaie in service until 2024%. On 4 October 2007
Australia announced it will pay $823.6 million tarphase WGS 6 as a way to enhance the network-
enabled capabilities of Australian forces and ferttne close ties that already exist between theetn
States and Australid.

Protected This capability is provided currently by five Mibr satellites that are expected to be
operational at least until 2014. Like DSCS sagslitMilstar satellites are exceeding their design
lifetime and may be available beyond that time. &mzlrrent plans, beginning in 2008, a consteltatio
of four or perhaps five Advanced EHF (AEHF) satedliwill be launched to begin replacing Milstar.
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AEHF includes cryptography necessary to provideldvade, survivable, and anti-jam protected
communications for strategic and tactical warfigbtas well as much higher data rates than Milstar.
Lockheed Martin is the prime contractor on the eyystand Northrop Grumman is developing the
satellite payload. AEHF is a cooperative progranthwCanada, the United Kingdom, and the
Netherlands as the DOD bid to provide the Northaitic Treaty Organization (NATO) protected
satellite communications. Development of new, caxpinformation assurance products by the
National Security Agency has been a difficult chafle and contributed to cost overruns of
approximately $1 billion and, thereby, to a Nunn@decdy breach at the 15 percent threshold in
December 2004, as well as a one-year launch defagach satellite, from April of 2007-09 until the
Fall of 2008-1C°° In addition to these satellites designed to mtevioverage of the globe up to about
65 degrees of latitude, the Air Force is also pagutwo programs to improve protected
communications over the northern Polar Regionsfitbeis operational via three low-data rate Malst
packages on classified host satellites as an mmteolution; an enhanced system will take advantdge
AEHF technology and should be available for laumcRY 13 and FY 15.

The most important future system for both proteeted wideband communications capabilities
will be the Transformational Satellite CommunicagoSystem (TSAT) constellation that is now
scheduled for first launch in 2016. TSAT will prdg DOD with both high-data-rate wideband and
protected communications as the space segment eofglibal information grid (GIG) and key
component of the transformational communicatiohitecture. As the result of Quadrennial Defense
Review (QDR) deliberations during 2005, TSAT witva be acquired incrementally with two blocks
of satellites (two in the first block, three in teecond, and a spare). The first block will hawduoed
requirements for laser communications links anerhet-like processing routers; five satellites will
establish a laser cross-link ring in GBD.Using these advanced technologies, TSAT will emtn
thousands of users simultaneously through netwalitger than using limited point-to-point circuits
and will enable communications- and networking-oe-inove. TSAT capabilities will be particularly
important for high-data-rate connections to spau# @rborne ISR platforms. If technologies fail to
mature, less-capable technology off-ramps can led s preserve schedule; these off-ramps would
still enhance warfighter capabilities significandligd allow advanced technology to be spiral dewezlop
into the second block. A contract to acquire openal satellites is to be awarded following the
systems design review currently scheduled for 2@80 estimates that TSAT will have a total life
cycle cost of $16 billion but Congress has exprssmcerns repeatedly about the cost as well as the
direction and technical maturity of the progr&mCongress slashed the President’s budget recurest f
TSAT by nearly 50 percent in FY 06, cut fundingXypercent in FY 07, and cut funding by another
15 percent from $963.6 to $813.6 billion in the B appropriation. These funding cuts along with th
direction to purchase a fourth AEHF satellite demcindications that Congress is not yet fullydsoh
all aspects of the planned TSAT program.

Narrowband Nine Navy UFO satellites now in orbit (out of [Hunched) provide the current
DOD narrowband-communications capability. Beginnin@010, the UFO constellation is due to be
replaced by five Mobile User Objective System (MUGOsatellites managed by the Navy and
developed by Lockheed Martin. Three of the sagsdlih the UFO constellation may fail by the end of
2008, leaving little margin for slippage in thetiai launch date for the MUOS constellation.
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Force Enhancement: Position, Navigation, and TimeRNT)

The Space-Based PNT Executive Committee Fact $$metd on 15 December 2004 reiterated
fundamental U.S. policy goals for PNT including:imaining uninterrupted PNT services for all user
needs, remaining preeminent in military PNT, prawidcivil services that exceed or are competitive
with foreign PNT services, continuing as an essérdomponent of internationally accepted PNT
services, and promoting U.S. leadership in PRiDne of the most difficult challenges is posed by t
mandate for Navigation Warfare capabilities to apeIGPS effectively despite adversary jamming; to
deny use to adversaries; not to disrupt civil, caroial, or scientific uses unduly outside an area o
military operations; and to identify, locate, anifigate interference on a global ba&lsThe Air Force
acquires and operates the GPS constellation thegntly contains 31 satellites developed through a
series of block upgrades. In September 2005, theFdice began launching Lockheed Martin block
IIR-M satellites, which incorporate two new miliyasignals and a second civilian signal. It plans to
start launching Boeing block IIF satellites, whiehl broadcast a third signal for civilian use,2008.
The first block Ill satellites, currently scheduléat launch in FY 13, are being designed to include
improvements such as better anti-jam capability satéllite cross-links for more-accurate signals. A
part of the “back-to-basics” approach to space iatdtpn and as a result of current on orbit GPS
satellites exceeding their design lifetimes, AirdeUnder Secretary Sega decided not to award a GPS
[Il contract as originally scheduled during FY O6dathe contract award may be delayed until 2008
according to current indicatiofis. In May 2000, the United States stopped the ifaaat degradation
of GPS signals and in September 2007 the White él@mounced that this capability, known as
Selective Availability (SA), would no longer be proed as a part of future modernizations such as
GPS 111° Based on the FY 06 President's Budget, CBO ptejethat the total investment spending
on the GPS would be $12.5 billion through 2624.

Force Enhancement: Intelligence, Surveillance, anBeconnaissance (ISR)

Many components of the U.S. ISR network are cleskibut at least portions of the Future
Imagery Architecture (FIA), Space Radar (SR), amthmercial imagery are public knowledge.

Future Imagery Architecture (FIA).In September 1999, NRO rocked the aerospace tirydog
selecting Boeing to build its next generation inmagisatellites, bypassing Lockheed Martin, the
decades-long incumbent on the program. The ofligieaign for the FIA electro-optical (EO) and
radar-imaging satellites called for a constellatioat split collection functions among smaller, gien,
and more numerous satellites in order to collectemimagery with more frequent revisit rates. FIA,
however, soon stumbled badly due to a host of problplaguing most government satellite programs
during this period that included overly optimistigitial bids, unrealistic cost caps and lack of
management reserves, and granting total systenisrip@nce responsibility (TSPR) to contractors
while government oversight capabilities and resjimiittes languished. In May 2002 a panel of
experts reported to NRO Director Peter Teets thatgrogram was far behind schedule and would
likely cost at least $2-3 billion more than the lilion originally projected® The EO satellites, the
largest FIA problem area, soon fell five years hdhschedule, with first launch delayed until atstea
2009. Moreover, the price tag for FIA had growanir $6 billion to as much as $18 billion when
Director of National Intelligence (DNI) John Negmye began his first review of technical programs
in the summer of 200%. As the result of that review there is a new whagaal for imagery satellites:
Boeing will keep developing radar-imaging satedliteut, at the DNI's direction, the EO portion oéth
architecture will be downscaled and will now be eleped by Lockheed Martin. As a final reflection
of FIA difficulties, it is also noteworthy that Ednd Nowinski and Roger Roberts, the senior Boeing
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officials overseeing FIA, were forced to retire ahdt two recent FIA program managers at NRO were
passed over for military promotion after their &im the program.

Space RadarThe name of the Space-Based Radar program wasgethdo SR in 2005 to
highlight the fundamental restructuring of thisgdé joint program being designed to meet the n&gio
needs affordably by satisfying both national ingglhce and joint warfighter requirements for a glob
capability to detect, image, and track mobile tesge denied areas during all weather conditiore T
plan approved by the Joint Requirements OversighinCil (JROC) in February 2006 calls for a
constellation of approximately nine satellites wgbmewhat reduced capabilities that would be
launched beginning about 2016; earlier plans hadsemed using at least 24 satellites in order to
provide near-continuous tracking capability. Thestegn is being designed to enhance horizontal
integration through agile, responsive collectiostng near-real time tasking and data dissemination
from an active electronically scanned array capatflgroviding synthetic aperture radar (SAR)
imaging, surface moving target indications (SMTEhd high-resolution terrain information (HRTI).
Based on the 2006 FYDP, CBO projected costs of#ili®n through 2024 for the space segment of
the SR program. Congress cut the $266 million FYejuest for SR by $80 million, SR funding levels
became classified during the FY 08 cycle, and rtspadicate that DOD estimates total life-cycletsos
for a nine-satellite SR constellation (including fround segment) would be $34 billi&n.

Commercial Remote Sensing SysteDesspite post-Cold War laws and policies desigteed
create conditions and incentives for the develogném dominant U.S. commercial high-resolution
remote sensing industry, this market has not grasviarge or as quickly as had been hoped and is not
dominated by U.S. industry. Partially in respongseconcerns with the commercial viability of the
industry, President Bush signed a new commerciabte sensing policy in April 2003 intended to
sustain and enhance the U.S. remote sensing igdlisiis policy and Congressional direction strongly
encourage the National Geospatial-Intelligence Agen(NGA) to purchase commercial remote
sensing products to augment classified productd@nall parts of the U.S. government to rely he t
maximum practical extent on U.S. commercial rensaesing products for all imagery and geospatial
needs. U.S. industry in this sector consolidateBaenember 2005 when Space Imaging and Orbimage
merged to form GeoEye. Though not as precise atmgireconnaissance satellites, the four operating
U.S. private sector satellites, Ikonos 2 (GeoE¢m)ickBird (DigitalGlobe), Orbview 3 (GeoEye), and
WorldView 1 (DigitalGlobe) can produce imagery witesolution down to 0.5 meter. Competitors
include French, Russian, Indian, Canadian, Gerraad,Israeli companies that offer optical and radar
imagery with resolution as precise as one metee dfscommercial remote sensing products has
several advantages for the DOD and IC, includingelo costs for acquiring these products
commercially instead of building and operating thevn dedicated systems, availability of wider
views of more areas, and easier sharing of data alites and coalition partners. Drawbacks include
widespread commercial availability of data on ongoU.S. and coalition military operations, as well
as concerns about the veracity, reliability, andtgution of these systems and their data. NGA has
ClearView and NextView contracts with Digital Gloaed GeoEye, each worth up to $500 million, for
development of remote sensing systems and acguisifi high-resolution remote sensing data into the
next decadé!

Force Enhancement: Integrated Tactical Warning andAttack Assessment

Currently, the Air Force maintains a constellattdrGEO satellites, called the Defense Support
Program (DSP), to provide warning of ballistic nlessaunches and some data on the type of attack
and the missile’s intended target. As noted abtive,last DSP satellite (DSP-23) was successfully
launched on 10 November 2007.
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Space-Based Infrared System (SBIR3$P’s successor is SBIRS, a program designed to
satisfy operational military and technical intedlice overhead non-imaging infrared requirements,
provide improved detection, and supply foundatioaatessment capabilities for ballistic missile
defense. Lockheed Matrtin is the prime contractoiSBIRS. The operational SBIRS constellation was
originally envisioned to include four GEO sateBitdwo highly elliptical orbit (HEO) payloads on
classified host satellites, and one spare GEOlisateln addition, the Missile Defense Agency (MDA
is evaluating a Northrop Grumman system formerlgviin as SBIRS-Low and now named the Space
Tracking and Surveillance System (STSS). MDA plémslaunch two research and development
satellites in 2008. If these demonstrators workl weltracking missile launches and warheads, an
operational system could follow, with a first labnion about 2016-17. The first SBIRS HEO payload
was delivered in August 2004 and the first GEO Isads currently scheduled to launch in 2009.
Unfortunately, however, SBIRS is one of the mostiled NSS acquisition efforts. A 2003 Defense
Science Board report called it “a case study fow ht to execute a space program.” Total cost
estimates have jumped to nearly five times theimasigestimates, and the program has triggered four
required reports to Congress for Nunn-McCurdy Aataches? In December 2005, USD(AT&L)
Kenneth Krieg and DOD EA for Space Sega restrudttine program significantly. The restructured
program called for no more than three GEO SBIRSa&paft and purchase of the third satellite to be
contingent on performance of the first. In addititine restructuring called for Mr. Krieg to retain
milestone decision authority over the SBIRS programa for Dr. Sega to develop an alternative
infrared satellite system (AIRSS). Original goats the AIRSS program were to generate viable
competition in meeting the requirements for SBIRBEGG3, exploit alterative technologies, and be
ready for launch by 2015. A GAO report in Septen207 emphasized incompatibilities between the
AIRSS goals of meeting the requirements and exptpitlternative technologies and also found that
delivering an operational system by 2015 was uistiglly optimistic®® This incompatibility in goals
for the AIRSS program, along with successful operatf the SBIRS HEO payload, prompted the Air
Force to shift the focus of AIRSS to developingerlttive capabilities and rename it the Third-
Generation IR Surveillance program. Earlier in 26@%ntagon officials, buoyed by what they saw as
recent progress on SBIRS, elected to procure tingé 8BIRS GEO 3, with an option on SBIRS GEO
43* Other recent SBIRS developments are discussed2i® September 2007 memo from Air Force
Secretary Michael Wynne to acting USD(AT&L) Johnuvg that indicates the program may face a 6-
12 month delay and require up to $1 billion in &iddial funding: “The problem is a safe hold thad di
not work on a current satellite, causing missionmieation; and the design similarity to” SBIRS
satellites®® Under the 2006 FYDP and CBO's projections, investt spending for DSP and SBIRS
would total about $11 billion through 203%.

Force Enhancement: Environmental Monitoring

DOD currently uses data from five environmental itaring (weather) satellites that are part
of the Defense Meteorological Satellite Program @& plus the data from two National Atmospheric
and Oceanic Administration (NOAA) Polar-Orbiting @ptional Environmental Satellites (POES).
Those systems are to be replaced by three satebitethe National Polar-Orbiting Operational
Environmental Satellite System (NPOESS) and oneofigan Meteorological Operational Satellite.
NPOESS was created by a May 1994 Presidential Diesthat called for a joint project by DOD,
NASA, and the Department of Commerce (DOC) desigimedave money by developing a single,
converged system. The Air Force (DOD) and NOAA (D@@ovide equal funding for the program
with Northrop Grumman as the prime contractor. dhginal program intent was to buy six satellites,
operate three satellites at a time, and be theomiatiprimary source of global weather and
environmental data for operational military andilcise (polar satellites currently provide 90 petce
of the data used in DOD and DOC weather predictioodels) through 2020. Unfortunately,
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development of NPOESS and its complex sensor Bageaun into several significant snags in the past
few years. Cost overruns of 15 percent in Septer@béb and 25 percent in January 2006 triggered
Nunn-McCurdy Act reports indicating the program wasere than $3 billion over its total original
budget of $6.5 billion and at least three yearsrzebcheduld’ Under a restructuring announced in
June 2006, the government established new progeats that include: spending $12.5 billion for four
slightly less capable satellites, launching the olestration satellite known as the NPOESS Preparator
Project (NPP) by 2010, delaying the first NPOESSitd by about four years until 2013, and operating
the system until 2028. Cancellation, additional restructuring, or furthgelay in the NPOESS
program is not likely to present many attractiveias, as it is very doubtful other systems can be
developed in time to avoid gaps in coverage, eapigdf there is a failure on launch or on orbittkvi
any of the remaining DMSP or POES satellites. Urnderent plans, four DMSP satellites remain to be
launched, with the last launch rescheduled for IAZ0i12, and the last POES launch rescheduled for
February 2008° CBO projects that the 2006 FYDP would requiretaltof $3.4 billion in investment
funding through 2024 for the DMSP and NPOESS progfd

Space Control

Space control programs focus on developing groand-space-based sensors to enhance space
situational awareness or SSA (knowledge of actiaity events in or that could affect circumterrastri
space), improving means of protecting friendly gpeapabilities from enemy attack, and developing
ways of negating enemy space capabilities. Theaooeing goals of the United States in this area are
to enhance deterrence and dissuade developmentlterhative systems by developing and
disseminating high fidelity SSA data and creatingadility to attribute all activity in circumterresl
space to natural or human causes. SSA programgle&pacetrack, which is continuing to develop a
worldwide network of radar and optical sensors; 8pmace-Based Surveillance System, an optical
tracking system scheduled for launch in 2008 that fiollow-on to MDA’s Space Based Visible sensor
on the Midcourse Space Experiment (SBV/MSX) laudche 1996; and other ground systems
designed to track objects of interest in spaceefQ¢pace control programs—such as the Rapid Attack
Identification, Detection, and Reporting System (BRS) and the Counter Communications System
(CCS)—focus on developing technology to protearfdly systems or to disrupt, deny, degrade, or
destroy enemy space capabilities. Joint PublicaBei4, Joint Doctrine for Space Operations
discusses ways to gain or maintain space contrprdyiding freedom of action through protection and
surveillance or to deny freedom of action througévpntion and negatidii. Air Force doctrine, by
contrast, aligns space control doctrine like aictdne as offensive counterspace (OCS) and defensiv
counterspace (DCS). OCS missions would disrupty,ddagrade, or destroy space systems, or the
information they provide, if used for purposes Hedb U.S. national security interests. DCS migsio
include both active and passive measures to pratett and friendly space related capabilities from
enemy attack, interference, or use for purposesidos U.S. national security interedts.Funding for
the Orbital Deep Space Imager, a space-based syg&tgigned to track objects in GEO, was eliminated
from the President’s FY 07 budget request. Under2006 FYDP, research, development, testing and
evaluation funding for space control programs woindrease from $195 million in 2006 to $768
million in 2011*3 SSA, space control, and protection have been afgaarticular concern in Congress
as indicated by taskings to the Secretary of Defem&l Director of National Intelligence in the F& 0
National Defense Authorization Act (NDAA) to repaot Congress about these topics in April and July
2006, April 2007, and July 2008. In addition following the Chinese anti-satellite (ASAT) weapon
test on 11 January 2007, these issues have ar@ysedgreater concern and the FY 08 Defense
Appropriations bill added $100 million to requesfadding for SSA in order to accelerate effortstsuc
as the Space Fence and RAIDRS block>20.
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Force Application

Development of systems with the potential to agpige to, in, or especially from, space is the
object of intense scrutiny by Congress and bothettim and international attentive audiences. These
concerns are exacerbated by significant difficaltien distinguishing between concepts and
technologies being developed for ballistic missilefense, protection, space control, and force
application as well as the development of someesystfor these missions in classified and special
access programs that have less transparency amsighte Groups opposed to space weaponization,
such as the Center for Defense Information andStirason Center, argue that momentum created by
experiments testing space control and force agmitaoncepts in space will create “facts in otbit,
driving U.S. policy toward space weapons withoubate by either Congress or the puBfic.lt is
difficult, however, to see how the United Statesildocontinue improving its space protection and
ballistic missile defense capabilities without tthata provided by conducting these relatively small
scale experiments, how the experiments could agirgochange any facts in orbit, or how they might
lead to full-scale space weaponization withoutgeigng significant public debates, especially giadn
the space acquisition woes detailed above. Indiwdcumulative effect of recent NSS acquisition
problems has contributed to a small but percepsbit in priorities away from space control andc®
application. Comparison of recent Space Postuteratats to Congress by the Under Secretary of the
Air Force shows the greater emphasis that PetetsT@aced on assured access to and freedom of
action in space while his successor, Ronald Segh,ndt focus on this area but emphasized
consistently a “back-to-basics” approach to actjois’’ Following the Chinese ASAT test in January
2007, there have been a few calls for reinvigorakgelopment of space force application systems by
the United Staté8 but these have been overshadowed by the clam@oimgress and elsewhere for
increased attention to SSA and space control.

Common Aero Vehicle (CAVInder the joint Air Force-DARPA program office cted in
December 2002, the CAV program was envisioned maity as means to deliver a variety of
conventional payloads that would be launched frotarcontinental ballistic missiles (ICBMs) as part
of the Force Application and Launch from Continértlnited States (or FALCON) program. In
response to FY 05 congressional language, the FALQ®rtion of the CAV program was
restructured. Redesignated as Falcon (lower-cdke),program focused on the development and
transition of more mature technologies into a fetweapon system capable of promptly delivering and
deploying conventional payloads worldwide. WithivetFalcon program, the CAV was redesignated
the Hypersonic Technology Vehicle and all weapdiopaactivities were excluded. The 2006 FYDP
calls for total funding of less than $100 millioerpyear for those programs through 2011 and CBO'’s
projection assumes the limited deployment of 40 G#guipped ICBMs in about 2015, at which point
the demand for investment resources would peagGa fillion*® The FY 08 Defense Appropriations
Bill shifts funding from CAV and the Navy's convémal Trident Modification to provide $100
million for research into promising prompt globaile technologies®

Improving NSS Acquisition and Management

The challenges highlighted above make it clear toatinuing changes and improvements in
organizational and management structures are ndedsusure that space capabilities will provide an
enduring asymmetric advantage for the United Stafeveral areas deserve particular attention:
fostering better integration among military operatand with the IC, developing the professionatspa
workforce, improving the acquisition process, dreatesponsive space capabilities, rethinking etxpor
controls, and emplacing protection measures.
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Few current space systems have been built fromgrihwend up with technologies or concepts of
operations designed to foster improved integraiotong military operators or between the military
and the IC. Emphasizing space-enabled, integraiamabilities, however, has become increasingly
important to the new American way of war and esaknd implement the comprehensive force
transformation efforts currently underway. Spaceatdities provide the single most important
foundation for future transformed forces but areg eoough alone unless their strengths and
vulnerabilities are balanced objectively againsmptementary terrestrial capabilities and are then
integrated seamlessly and transparently into alesingtwork and concept of operations. Space
capabilities are particularly important for pointinultipoint communications and are essential lier t
communications- and networking-on-the-move thattreasble lighter and more mobile forces to see
and strike first with great precision, such as #heny's Future Combat System. An even more
advanced future global reconnaissance, precisitdte stomplex will be built from a mix of integrated
systems combining orbiting platforms with manned anmanned aircraft, surface forces, and other
systems, that cue each other automatically andampulti-level security to allow authorized useos t
create user-defined operational pictures by pulifatever information they require, whenever they
need it, and wherever they are located on the m&tvwBeyond enabling better integration between
military forces, the NSS community must also wodkder to improve the ties between the black and
white worlds. This effort requires long-term focarsd commitment, adoption of best practices in both
directions, and improved cooperation and infornmatstharing at all levels. The need for improved
cooperation between the 16 agencies within the &€ Ibeen a consistent theme of DNI Michael
McConnell and this topic was the primary focus isf 100-Day Plan released in May 2007. The Space
Radar program with its goal of creating a singlgtey for all users is an excellent opportunitytfos
type of black-white integration and should provalelear indication of the strength of integration i
practice. In addition, because it is likely thatitdd States’ dependence on commercial space ssrvice
will continue to grow, the U.S. Government needsb&@ome a more reliable and business savvy
partner for the space industrial base. As parthaf process, the United States needs to rethink the
proper balance between the commercial and natsewlrity sectors and adopt clear, long-term, and
consistent criteria for determining the NSS funtsichat should be performed by the commercial
sector and those that should remain with government

Developing the space professional workforce is ssemtial step towards improving the health
of NSS capabilities and performance but is a ge¢iosa process best implemented in a patient and
consistent manner over the long term. Many of tlustnexperienced space professionals in the civil
and commercial space sectors are nearing retireagenand more effort is needed to develop, attract,
and retain top talent to replenish these ranks. ddeeth of top talent among mid-career professsnal
who might have chosen a space career but weradh&ieed into the burgeoning computer networking
sector is particularly alarming and will requireetepace sector to work harder and develop creative
ways to attract some of this cohort. The Natiddafense Education Program, a program that targets
undergraduate and graduate students studying s@E#nce, and engineering, is one excellent way to
address this challenge; its requested budget fo0&%f $44.4 million is more than double the $19.4
million appropriated in FY 07. Another key aregvdlopment of a more qualified and competent
military space cadre has received growing attentmerticularly in the Air Force. Congress has
commended initiatives such as National Securityc8dastitute and Space Education Consortium at
Air Force Space Command as well as the Joint Sgitoelies Center at Air University but
recommended DOD be more aggressive in developiogr@ms and partnerships across the U.S.
government, industry, and academiaThere is also undoubtedly much more to be donenfmove
career development paths and to develop leadeashgmg space officers, problems exacerbated by the
Air Force’s traditional and understandable emphasisirpower and the pilots at its institutionateco
that, unfortunately, often comes at the expenses atewardship over spacepower and space officers.
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Improving NSS acquisition processes is propdabé most important and difficult of the
many challenges currently facing NSS leadershigaBse the problems the United States has in this
area stem from a number of sources and did na¢ asernight, they cannot be resolved quickly or
easily but they are not intractable. Due to thdesead pervasiveness of the problems during the pas
few years and the widespread recognition and aterthey have received, DOD has initiated a
number of changes and improvements. With recertutsarings and greater emphasis on NSS
acquisition, the situation may be turning a cori@ngress, however, remains vigilant, as refleated
its close oversight and specific taskings on NSfj@ms:

While the Department has taken positive steps frone the current space acquisition
system, it is not yet apparent what impact theg@iives might have on the performance of
space acquisition. As a result, the conferees milintain this issue at the forefront of
congressional interests. . . . Additionally, thefesees recommend that the Department develop
an alternative and complementary business modeagface acquisition and system deployment
that will increase the production rate of spacegesys and lower costs.

Dr. Sega’s “back-to-basics” approach to NSS actiors emphasized in his March 2006
Posture Statement indicated his intent focus omesdthg these concerns. This approach is designed t
apportion more risk to the earlier stages of thguesition process, undertake more but smaller and
more manageable projects using block buys andlsfgteelopment, and establish a more constant and
predictable rhythm of designing, building, launahimnd operating space systethsin addition to
pushing more risk into the science and technol@&@gT() and technology development stages of the
acquisition cycle, Sega’s approach has helped tdbldothe amount of DOD investment in space
related S&T over the past four years and to brimayardiscipline and requirements stability into the
systems development and systems production staigéiseocycle>® Furthermore, Sega built on
recommendations of previous studies and the QDRbying the budget confidence levels for NSS
programs from 50 to 80 percent, strengthening bohation between the players in the acquisition
process (especially on setting and maintaining irements), implementing more rigorous system
engineering, and improving the recruitment anchiraj of the acquisition workforcg.

Developing responsive space capabilities is andtdgiarea for improving NSS acquisition and
management that holds the potential for creatingelaparadigm changing benefits. There are several
viewpoints as well as a number of concepts assmtiaith responsive space capabilities ranging from
relatively minor changes in how quickly satellitzs be launched and who controls them to sweeping
transformations in the ways satellites and laurslage built; how large, complex, expensive, and
reliable they should be; how they are operatedsamdiced on orbit; and who controls them and their
potential missions. Some use the term operationalponsive space (ORS) to describe relatively
minor changes in how quickly satellites can be ¢dad and who controls them. Concepts that are
more ambitious would produce standardized, simatellges on assembly lines, quickly launch them
under the control of theater commanders for spegitirposes, and service them with plug and play
modules or refuel them on-orbit. Paradigm changiisgons for responsive space emphasize flexible
distributed architectures and sparse arrays camgisif many networked microsatellites able to
perform a range of missions as well or better thassions performed by constellations of single
function satellites and, even more importantly,ically reduce the vulnerabilities inherent in space
systems with just a few nodes. Proliferation of wide range of current and projected threats to all
orbital regimes, combined with the inherent fragilbf space systems and the predictability of their
operations leads inexorably to the conclusion thsttibuted architectures must at least supplemént,
not eventually replace, current architectures #cgpsystems are to remain operationally relevaahin
increasingly contested domain. In addition, respanspace concepts might help to reduce the costs
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of developing and launching space capabilities;akréhe near monopoly of large aerospace
corporations and allow small, space-focused conggatd emerge; and get more states and non-state
actors involved with a range of space activitieduding developing space-enabled confidence and
transparency capabilities. For a number of yeansg@ss expressed disappointment with progress to
date and concern with DOD’s lack of vision andiative on responsive space conceptsThe FY 06

and 07 NDAA both indicated significant concerns wiDRS and tasked DOD in several areas
including establishing an ORS program office tooritribute to the development of low-cost, rapid
reaction payloads, busses, spacelift, and launciralocapabilities in order to fulfill joint militey
operational requirements for on-demand space stpui reconstitution; and to coordinate and
execute operationally responsive space effortssactbe Department of Defense with respect to
planning, acquisition, and operations;” and assuwesponsibility for the Tactical Satellite (TacSat)
program from the now defunct Office of Force Tramsfation>’ Some congressional concerns have
been allayed by DOD'’s delivery of a comprehensil®SReport to Congress and establishment of an
ORS Office at Kirtland AFB in May 2007. Current DADRS plans call for a three tiered system to
deliver more responsive space capabilities by eynmdo on-demand tasking of existing assets,
launching on-call assets, and developing new orifieddcapabilities. Developing truly responsive
space capabilities will not be easy and will reguirajor changes in concepts of operations and ways
of thinking but current difficulties in NSS acquish and management present an excellent window of
opportunity.

Rethinking export controls might not at first seam important issue for improving NSS
acquisition and management; however, U.S. expartrabpolicies are particularly important for the
NSS enterprise because they affect the competéssenf U.S. aerospace corporations and currently
run counter to other space policy goals that callf.S. companies to dominate certain space aesvit
Present U.S. space export control policy stems fdewelopments during the past 20 years and has
been shaped primarily by the executive branch deagsat controlling these exports. Between October
1992 and October 1998, the Department of Commé&ErC( had export licensing responsibilities for
most communications satellites and DOC supportedettexports strongly. After Hughes and Loral
worked with insurance companies to analyze Chimegech failures in January 1995 and February
1996, a 1998 congressional review (Cox Report)roeited these analyses communicated technical
information to the Chinese in violation of the Imtational Traffic in Arms Regulations (ITAR) andeth
1999 NDAA transferred all satellites and relatesns to the Munitions List administered by the State
Department® Since the return of export controls to State, th8. aerospace industry has clamored
incessantly for a loosening of these restrictiond has blamed ITAR for business downturns and a
decline in market sharé. European and other satellite manufacturers, dcuAlcatel Alenia Space
and EADS, have replaced all U.S.-built componermmftheir communications satellites to make them
“ITAR-free” and avoid these restrictiofi$. Thus, United States export controls have clearbated
incentives for development of an indigenous forelggh-technology space sector—a perverse and
counterproductive outcome. There is also condsuderenerit in the U.S. industry’s claims that the
current restrictions cost them market share in #iiategic sector and do not make common-sense
distinctions between exports to allies and othersecessarily keep dual-use technologies thoughe to
dangerous out of the wrong hands. At the same tivoegever, slowing the diffusion of technologies
with considerable military potential is a legitiraabational security concern and a range of factors
beyond ITAR have contributed to the decline in toenpetitiveness of the U.S. aerospace industry.
Clearly, U.S. export control policy must find a teetway of balancing these conflicting objectives.
Problems that are even more difficult arise whei®.Uexport controls stifle other space policies
designed to create incentives for U.S. industrgldminate certain market sectors. U.S. commercial
remote sensing policy is probably the best exampthis but there are a number of other areas asch
communications satellites and commercial imageryerehthere are obviously conflicting policy
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objectives. The United States should reevaluatea @ase-by-case basis, which of these conflicting
objectives should predominate and then readjuspotgies and regulations accordingly. Another
excellent starting point for rebalancing export tcoh priorities would be to implement key
recommendations from the recently completed CeloteStrategic and International Studies (CSIS)
study on this topic such as removing from the Maong List commercial communications satellite
systems, dedicated subsystems, and component§icalciesigned for commercial u§é.

Finally, and perhaps most critically, the Unitecat8s must move more expeditiously to
emplace and institutionalize a range of protecti@asures to ensure space will continue to prowide a
enduring asymmetric advantage. The United States nat design its future transformed forces to be
reliant on space-enabled capabilities unless it @asure those capabilities will be available when
needed most—during combat operations. The basitglgrois current U.S. space architectures were
optimized for performance rather than built to pdev mission assurance despite the types of
interference and attacks that are becoming inargsicommon and within the capability of more
actors. In the past, for a variety of reasons iticlg the widespread perception that space was a
sanctuary, each incremental investment almost awant to providing more capabilities rather than
better protection of existing capabilities. Thissnhahange. It is unclear if space was ever a sangtu
but, as highlighted by the January 2007 Chinese A&5t, it is becoming an increasingly contested
military domain like land, sea, or air where opienas face a variety of threats. As the most impurta
first step in implementing specific protection maa&s, the United States should ensure critical
infrastructure protection and continuity of opesa by eliminating critical single points of faiéuon
the ground and hardening LEO satellites againsi tadiation dose failures following high altitude
nuclear detonations. A second essential step igm@ement and institutionalize the protection
standards for all future NSS systems called fothen NSS Protection Strategy Framework signed by
DOD EA Peter Teets in March 2005. As discussetiénrésponsive space section above, microsatellite
distributed architectures and sparse arrays shioellthe foundation for building future architectures
that are better protected and more survivablerefised effort towards this goal is urgently need no
and it is particularly important that the Air For&pace and Missile Systems Center (SMC) and the
NRO adopt this approach but moving these orgawizatioward this approach will be a difficult
challenges since they are the centers of currel@ &lSjuisition efforts that have evolved, with good
reasons, towards larger and more capable but vesll snumbers of satellites in most current
architecture§? Given all the other NSS acquisition and managémesblems, it will not be easy to
find and sustain the resources required to ingiitatize protection but the NSS community must step
up to its responsibilities to ensure space cap@silare at hand when needed most. Finally, bechase
United States is becoming increasingly reliant ommercial space services, such as communications
and remote sensing, it must also work harder andadre creative ways to assure protection of these
services. Better dialogue between the NSS and coomthesectors and long-term policy consistency
are keys to improving protection of commercial ggs. Wherever possible, the U.S. Government also
should attempt to shape this sector through favedatensing decisions or giving commercial bersgfit
such as long-term leases or priority in purchasibogthose companies doing the most to ensure
protection of their services but keeping decisiabeut risk and market forces within the commercial
sector.
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'Unfortunately, programs within the vMFP have toedaéen readjusted each February, have not remeimstiant
from year to year, and have not always coverethajbr space systems. This approach reduces titg ofithe vMFP as a
consistent measure of NSS expenditures over tintk terdercuts the primary rationale of the Space Cission in
recommending creation of this measure. Sectiod & Public Law 110-116 (Fiscal Year (FY) 08 Depaent of Defense
(DOD) Appropriations) calls for DOD to create adhaather than a virtual MFP for space.

’Marcia S. Smith, “U.S. Space Programs: Civilian,lifsliy, and Commercial,” (Washington: Congressional
Research Service, 9 August 2005).

%Congressional Budget Office, “The Long-Term Impiicas of Current Plans for Investment in Major
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Institute Policy Outlook, “National Security SpaE& 2008 Budget: Overview and Assessment,” (WasbimgD.C.:
George C. Marshall Institute, November 2007).

“CBO, “Investment in Major Military Space Programs,”

®Most U.S. Government documents list three rathan tour space sectors. See, for example, the 2GG®nél
Space Palicy’s discussion of civil, national segu(defense and intelligence), and commercial sectOffice of Science
and Technology Policy, “Fact Sheet: National SpRokcy” (Washington, D.C.: The White House, 6 O&@pR006). For
discussion emphasizing four sectors &sport of the Commission to Assess National Sgc8pace Management and
Organization (Washington, D.C.: Commission to Assess Nationatuity Space Management and Organization, 11
January 2001), 10-14.

®Joint Publication 3-14,Joint Doctrine for Space Operation@Vashington D.C.: Joint Staff, Department of
Defense, 9 August 2002). Joint Publication 3-1dusgently being rewritten, as is required forjalht publications every
five years.

"Lt Col David E. LuptonOn Space Warfare: A Space Power DoctriMaxwell AFB, Ala.: Air University Press,
June 1988).

83atellites in Low-Earth Orbit (LEO) can operatenfréess than 100 miles to several hundred miletudti and

complete each orbit in approximately 90 minutedaPbEO is ideal for many spysat and weather apgibis because it
overflies all parts of the Earth several times edaf as the Earth rotates and it also can be aligm&un Synchronous
Orbits that arrive overhead the same location@stme time each day. Satellites in Semi-Synch@obit are located at
approximately 12,500 miles altitude and completeodnit every 12 hours. Geostationary-Earth orbiE@3 is located
approximately 22,300 miles above the equator, atioe where the satellites’ orbital velocity matshiarth’s rate of
rotation and the satellite appears to remain mt#gmabove the same spot—a very valuable attriioateommunications
and some SIGINT satellites.

°The most important previous NSS related committeed their key policy recommendations include the

following: the 1954-55 Technological Capabilitieanel (TCP) (establish the legality of overflightdadevelop spy
satellites); the President’s Science Advisory Cotteri (PSAC), led by Science Advisor James Killian1B58 (create
NASA); the group led by Science Advisor George Kisbwsky in 1960 (create the NRO); the review lgd/ice President
Lyndon Johnson in April 1961 (race the Sovietshi® Moon for prestige); Vice President Spiro Agnet@69 Space Task
Group (establish NASA's post-Apollo goals); the Aiprce’s 1988 Blue Ribbon Panel led by Maj Gen Robedd
(integrate spacepower into combat operations); NAS®91 Augustine Commission (emphasize sciensfiploration
over shuttle operations); and the Air Force’'s 1882 Ribbon Panel, led by Lt Gen Thomas Moormanp(easize space
support to the warfighter and establish the Spaeefate Center).

The Space Commission was chaired by former ande@ecretary of Defense Donald Rumsfeld and includeother
members with a broad range of very high-level NSBedise (listed with the top “space” job formeiheld): Duane
Andrews (Deputy Under Secretary of Defense for Caman Control, Communications, and Intelligence)b&t Davis
(Deputy Under Secretary of Defense for Space); Hiostes (Commander, US Space Command); RonaldeRagi (Air
Force Chief of Staff); Jay Garner (Commander, Ar@pace and Strategic Defense Command); Wiliam Gnaha
(President’'s Science Advisor and acting NASA Admsiirstor); Charles Horner (Commander, U.S. Space rtamd);
David Jeremiah (Vice Chairman, Joint Chiefs of tafhomas Moorman (Air Force Vice Chief of Staffpouglass
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Necessary (House Armed Services Committee stafniisOtis (Commander, Army Training and Doctrinen@oand);
and Malcolm Wallop (Senator). See John A. Tirgake Fight for Space,Air Force Magazine33 (August 2000): 61.

The legislation authorizing the commission wasaectriented:

The Commission shall, concerning changes to beemehted over the near-term, medium-term, and
long-term that would strengthen United States maficecurity, assess the following: (1) the manner
which military space assets may be exploited twigemsupport for United States military operatioifg)
The current interagency coordination process reggrthe operation of national security space assets
including identification of interoperability and monunications issues. (3) The relationship betwéen
intelligence and nonintelligence aspects of natiaegurity space (so-called “white space” and “klac
space”), and the potential costs and benefits prial or complete merger of the programs, prsject
activities that are differentiated by those twoeadp. (4) The manner in which military space issaie
addressed by professional military education iastihs. (5) The potential costs and benefits of
establishing any of the following: (A) An indepemdenilitary department and service dedicated to the
national security space mission. (B) A corps wittiie Air Force dedicated to the national secisjitsice
mission. (C) A position of Assistant SecretaryDaffense for Space within the Office of the Secyetdr
Defense. (D) A new major force program, or otheddet mechanism, for managing national security
space funding within the Department of Defense) ARy other change to the existing organizational
structure of the Department of Defense for natisealurity space management and organization. ddecti
1622 of National Defense Authorization Act for k¥ ear 2000 (Public Law 106-65; 113 Stat. 814; 10
U.S.C. 111 note).

In October 2000, Congress added an amendmentidiggbhe commission to study:
(6) The advisability of—

(A) various actions to eliminate the de facto reguient that specified officers in the United
States Space Command be flight rated that resuts the dual assignment of officers to
that command and to one or more other commandsogitigns in which officers are
expressly required to be flight rated,;

(B) the establishment of a requirement that, agralition of the assignment of a general or flag
officer to the United States Space Command, theasfhave experience in space, missile,
or information operations that was gained througthee acquisition or operational
experience; and

(C) rotating the command of the United States Sgamamand among the Armed Forces.

Sec. 1091. Additional Duties for Commission to Assélnited States National Security Space Managearaht
Organization. Section 1622(a) of the National De&e Authorization Act for Fiscal Year 2000 (Pulliew 106-
65; 113 Stat. 814; 10 U.S.C. 111 note).

There were two other major congressionally mandaeste studies during 2000: A review of the Nation
Imagery and Mapping Agency (NIMA) he Information Edge: Imagery Intelligence and Getil Information in an
Evolving National Security EnvironmefWashington, D.C.: December 2000); and a reviewhefNRO,The NRO at the
CrossroadgWashington, D.C.: National Commission for the Rewof the National Reconnaissance Office, 1 Novemb
2000).

General Accounting Office, Report to Defense Corteet, DEFENSE SPACE ACTIVITIES: Organizational
Changes Initiated, but Further Management Actiorsd¢d,” (Washington, D.C.: GAO, GAO 03-379, Api03), 25-27.
Secretary Rumsfeld signed a memo on 18 October @D8&ting DOD to undertake 32 changes to implenzenew and
comprehensive approach to NSS management and pagjani

“The NSS Review Panel consists of Thomas Young tftiaai), Edward Anderson, Lyle Bien, Ronald Fogleman,
Lester Lyles, Hans Mark, and James Woolsey. ThelRaurrently plans to deliver an interim assesgn@iCongress in
March and their final report in September 2008. eilfcharter is in Section 913 of the FY 07 Natioidfense
Authorization Act: INDEPENDENT REVIEW AND ASSESSENT OF DEPARTMENT OF DEFENSE
ORGANIZATION AND MANAGEMENT FOR NATIONAL SECURITY N SPACE.

(a) INDEPENDENT REVIEW AND ASSESSMENT REQUIRED.—

(1) IN GENERAL.—The Secretary of Defense shall pdevfor an independent review and assessment of the
organization and management of the Department tdri3e for national security in space.
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(2) CONDUCT OF REVIEW.—The review and assessmeall $ie conducted by an appropriate entity outshee t
Department of Defense selected by the Secretagyuiggoses of this section.
(3) ELEMENTS.—The review and assessment shall addie following:
(A) The requirements of the Department of Defermsenfitional security space capabilities, as idientif
by the Department, and the efforts of the Departrtefulfill such requirements.
(B) The future space missions of the Departmerd,tha plans of the Department to meet the futueeesp
missions.
(C) The actions that could be taken by the Departrteemodify the organization and management of the
Department over the near term, medium-term, ang-term in order to strengthen United States nationa
security in space, and the ability of the Departimenmplement its requirements and carry out titare
space missions, including the following:
(i) Actions to exploit existing and planned miligaspace assets to provide support for United
States military operations.
(i) Actions to improve or enhance current intenagye coordination processes regarding the
operation of national security space assets, imjudmprovements or enhancements in
interoperability and communications.
(iii) Actions to improve or enhance the relationshietween the intelligence aspects of national

security space (so-calletblack spac® and the non-intelligence aspects of national $igcu

space (so-calledwhite spachd).
(iv) Actions to improve or enhance the manner irichhmilitary space issues are addressed by
professional military education institutions.
(4) LIAISON.—The Secretary shall designate at least senior civilian employee of the DepartmenbDefense,
and at least one general or flag officer of an AtrRerce, to serve as liaison between the DepartriemtArmed
Forces, and the entity conducting the review aseéssnent.
(b) REPORT.—

(1) IN GENERAL.—Not later than one year after thegedof the enactment of this Act, the entity conihgcthe
review and assessment shall submit to the Secratatythe congressional defense committees a repothe
review and assessment.
(2) ELEMENTS.—The report shall include—
(A) the results of the review and assessment; and
(B) recommendations on the best means by whichDidygartment may improve its organization and
management for national security in space.
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SEC. 911. SPACE PROTECTION STRATEGY.
(a) Sense of Congress - It is the Sense of Conghessthe United States should place greater pyiam the
protection of national security space systems.
(b) Strategy - The Secretary of Defense, in cortjanowith the Director of National Intelligence,ahdevelop a
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capabilities that are needed for the period andctygabilities currently contained in the program of
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actions of the Department and the intelligence camitg for addressing any inadequacies in that
structure.
(d) Periods Covered - The strategy required byestizm (b) shall cover the following periods:
(1) Fiscal years 2008 through 2013.
(2) Fiscal years 2014 through 2019.
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I. Introduction

The ascent into space of man-made objects has inpdssible to use space as a medium for military
purposes. Space militarisation can be describemhgsactivity in space which is executed by a man-
made object that is incorporated jureor de factoin the military organization of a State. Satedljtéor
instance, may perform a number of tasks for miylitaurposes, including communications, weather
information, remote sensing and navigatietg(GPS and missile guidance). Along the continuum of
space militarisation, one also finds space weaptinis. Space weaponisation denotes the introduction
of operational weapons systems in outer space. pheanof dedicated space weapons include Kinetic
Energy Weapons (KEWSs) and Directed Energy Weapd®iSA(s). The concept of Kinetic Energy
Weapons is a quite simple one: a ‘kill’ is beingeented through high velocity impact (hit-to-kill).
Directed Energy Weapons include a broad varietieofinologies, such as lasers, particle beams and
signal interference technologies like high-powerattrowaves or high power radio frequencies.
Electromagnetic and Radiation Weapons (ERWSs), anathbcategory of DEWSs, operate through the
emission and/or creation of electromagnetic pulseadiation. The device that brings about both
consequences at once is a nuclear weapon. Lagiodtve Proximity Weapons (EPWS), also referred
to as space mines, explode upon contact or in pibxi

Despite the technological development, politicallitees have prevailed to the extent that spadadar
States, the US being an exception, are cautiousctode the use of (defensive) space capabilitees a
viable means to secure their national intereshairtnational (military) space doctrines and pekci
Nevertheless, the weaponisation of space by thud@ther nations looms just as large. This papkr wi
focus on whether and to what extent force appbcably space weapon systems in space is regulated
under existing international law, in particular Dater Space Treaty, the Charter of the Uniteddati
and the law of armed conflict. It will start, howexywith an inquiry into the legal-historical coxtef

the militarisation and weaponisation of outer space

Il. The Ascent into Space and the International Comunity

The military significance of space had been ackedgéd right from the start of space activity. latfa

it provided the incentive to go into space in thstfplace. The technological advances of the 1950s
particular the development of the Intercontinefallistic Missile (ICBM), started off a space race
between the US and the Soviet Union with the lawfdhe first man-made satellite, the Sputnik 1, by
the latter on 4 October 1957. It was only three thetater in January 1958 that the US sent thest fi
satellite into space, the Explorer 1. Though the0k%are generally seen as a softening of the Cald W
space exploration marked another chapter of theéimmmus search for military dominance by the
world’s leading powers at the time.

The international community, however, has beenlgtocrespond to even the earliest rhetoric in the
direction of space militarisation. The United NasoGeneral Assembly (GA) adopted a series of
resolutions relevant to the disarmament or rathemion-armament of outer space. The first resalutio
in this context, GA Resolution 1148 of 14 Novemhi®57 on ‘regulation, limitation and balanced
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reduction of all armed forces and armaments’ cditeca common study of a system of inspection to
ensure that objects sent through outer space wsee texclusively forpeacefuland scientific
purposed The second resolution of major importance towatde regulation of space activities
recommended States to be guided by the principlasinternational law applies to outer space and
celestial bodies and that those are not subjeatational appropriation. However, the landmark
resolution was Resolution 1962 (XVIII), adopted wminaously by the General Assembly on 13
December 1963. This so-called ‘Principles Declardtaimed at providing guidance on how to use
space for peaceful purposes in the interest ofmalhkind. The imperative drive to negotiate this
Principles Declaration was to embed space activitthin an arms control regime. It spurred the
superpowers to cooperate and to lay down legatigibg norms with regard to military activities in
outer space. The increasing activity in space leyUts and the Soviet Union and the concern thereof
on the part of the international community ledhe hegotiation and adoption of the 1967 Treatyhen t
Principles Governing the Activities of States ie tBxploration and Use of Outer Space, including the
Moon and Other Celestial Bodies (Outer Space Treat@®ST). This document constitutes the first
legally binding instrument in the regulation of epaactivities and is considered to be Magna
Chartaof space law.

lll. Space Warfare in Sight?

By the time the 1967 OST was signed, space-bask@miassets were already an integrated part of
both superpowers’ defence systems. Satellite sgstdmeconnaissance and surveillance would serve
the threefold purpose of technical intelligencehgeang, arms control monitoring and verification.
These space-based systems were, by way of taagemgnt between the US and the Soviet Union,
accepted as legitimate means of confidence-buildimg) information-exchange. It is undeniable that,
ever since the first satellite was put into orisphace has seen an ever increasing development in
quantity and quality of militarisation. The 1991rgti Gulf War demonstrated for the first time the
practical advantages of force enhancement spaa@bitiips in war; a phenomenon that is known as
passive military use of outer space. Satellitesigdesl indispensible services, such as communicgtion
weather information, remote sensing and navigafeg. GPS and missile guidance). This even led
some experts to say it was “the first ‘space warice it was the first occasion on which the falhge

of modern military space assets were applied tereedtrial conflict.” The dependence on satellite
systems has been demonstrated once more in theKi3@®0o campaign and even more so during the
2003 Iraq war. It is, therefore, to be expected thea inclusion of satellite systems in militaraphing

as force enhancers will undoubtedly further devéhogupport of future warfare.

Space warfare capabilitiege. force application capabilities, have been reseafchieveloped and
tested almost exclusively by the US and the Soleion since the late 1950s, of which most
importantly air-launched anti-satellite weapons AAS) were explored to counter ICBM attacks. This
active development of ASATs continued until theitoedl climate shifted to a period afétentein the
early 1970s in which the Anti-Ballistic Missile &y (ABM) and the Strategic Arms Reduction
Treaties (START | & IlI) were signed. However, tss quite quickly taken over again by increasing
rivalry in the late 1970s and would come to a neght during Ronald Reagan’s presidency. Reagan
was the first US president who overtly advocatexivileaponisation of outer space. In his third ydéar o
presidency, he handed down his famous ‘Star Waee@p and announced his ‘Strategic Defense
Initiative’ (SDI). The SDI was a program to ensuaggional security by raising a defensive non-nuclea
missile shield with space-based components to eountnuclear) Soviet missile attack. Confronted
with some initial successful tests with ASAT capisibs, the international community tried to counte
what it saw as space arms race initiatives. Onghese counter-initiatives came from the sole
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multilateral disarmament forum, the Geneva-basedf&@ence on Disarmament (CD). From 1982
onwards, this intergovernmental body has includedts agenda to work towards negotiations of a
Treaty on the Prevention of an Arms Race in Oumacs (PAROSY No such agreement has been
reached yet, in spite of the repetitious and ekpdifirmation of the UN General Assembly that aute
space “must not become an arena for a new arms race

IV. A Call for Legal Appraisal: Recent Developmentsin US Space Policy

As international concerns remained, the US continite search for space protection. In 1998,
President Bill Clinton and his administration reded a National Security Strategy (US NSS), which
strongly aimed at further development of militampgrams to protect US national security interests i
outer space. When George W. Bush took office in12@0did not take long before the new
administration adopted its own version of Reaga&®¥ for a national or ballistic missile defence
(BMD). Following the catastrophic events of ‘9/12001, the Bush administration made it a priorty t
defend itself against missiles from rogue Stategs8quently, it announced its withdrawal from the
ABM Treaty in order to be freed of legal restraiatsd to work on a BMD. Moreover, in 2001 a
congressional commission chaired by later to beebay of Defense Donald Rumsfeld evaluated that
the 600 US satellites on which the US militaryedlwere easy targets for hostile adversaries add ha
to be able-bodied. The Rumsfeld Report stated:

[W]e know from history that every medium-air, laadd sea-has seen conflict. Reality indicates thates will be no
different. Given this virtual certainty, the U.Sust develop the means both to deter and to defgaihst hostile
acts in and from space. This will require supesipeice capabilities.

This recommendation was given a follow up five getater. In 2006, the Bush administration,

including then Secretary of Defense Rumsfeld, saddts National Space Policy (US NSP). The 2006
US NSP is noticeable for a number of things. Irtipalar, it ventilates a unilateral approach toward

arms control matters. It explicitly opposes theelepment of new legal regimes limiting US access to
space. Strikingly, it places the importance of di@® of action in space on an equal footing with tfa

air and sea power. Moreover, given the wordinghef S NSP, weaponisation of outer space looms
large:

In order to [...] enhance the national security, thetes States must have robust, effective, and
efficient space capabilities.

[...]

Enable unhindered U.S. operations in and throughespo defend our interests there.

[...]

Develop and deploy space capabilities that sudth advantage and support defense and
intelligence transformation.

Bearing in mind that the controversial Bush doerof pre-emption promulgated by the 2002 US
National Security Strategy also extends to outacspthe 2002 US NSS in combination with the 2006
US NSP warrants close scrutiny. Even more so as iéxpected that space-based assets will
increasingly form part of military structures alley the world. This necessitates an assessmehgof t
legality of military uses of space, particularlyasp weapons and force application in space.

V. Obligations Arising from Article IV of the 1967 Outer Space Treaty

In 2007 the 58 anniversary of the space age which began witHateching of the Sputnik | on 4
October 1957 and the #Gnniversary of the first treaty to regulate spactvities comprehensively,
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the 1967 Outer Space Treaty, were commemorate@ll of the OST has significant bearing on
military activities in outer space. It reads asdofs:

1. States Parties to the Treaty undertake not &oepin orbit around the Earth any objects
carrying nuclear weapons or any other kinds of weapof mass destruction, install such
weapons on celestial bodies, or station such wesapoouter space in any other manner.

2. The Moon and other celestial bodies shall bed usg all States Parties to the Treaty
exclusively for peaceful purposes. The establishimain military bases, installations and

fortifications, the testing of any type of weapaamsd the conduct of military manoeuvres on
celestial bodies shall be forbidden. The use oitanyl personnel for scientific research or for any
other peaceful purposes shall not be prohibiteé 0$e of any equipment or facility necessary
for peaceful exploration of the Moon and other st# bodies shall also not be prohibited.

V.1 Article 1IV(1): Weapons of Mass Destruction

The first paragraph prohibits putting nuclear angl ather weapons of mass destruction in orbit or in
outer space. However, the treaty leaves cruciaiderndefined, such as ‘outer space’, ‘orbit’ arat, n
surprisingly, ‘weapons of mass destruction’ (WMDX).is generally understood that ‘outer space’
comprises celestial bodies, including the Moon, aflidspace in between, the so-called outer void
space. ‘Orbit’ is generally understood to comp@asédeast one full orbit around the Earth in order t
exclude from the scope of the provision (nuclederg ICBMs passinthroughspace.

Furthermore, the object of the prohibitionabjectscarrying weapons of mass destruction, not the
weaponger se This strict interpretation can be explained bigmence to the technological state of art
at the time of conclusion. It would, however, beiareading and against the spirit of the OST, itogcl

to such a strict reading. Be that as it may, thestjan still stands: what are weapon of mass
destruction? Although weapons of mass destructiemat defined in any agreement, the UN General
Assembly in its very first Resolution has employkd definition that they are “atomic weapons and
[...] all major weaponsadaptableto mass destructiort® Two years later, the UN Commission for
Conventional Armaments defined WMD as: “[...] atonexplosive weapons, radio active material,
lethal chemical and biological weapons, aany weapons developed in the future which have
characteristics comparable in destructive effecl.[Thus, according to Gorove, the question may be a
relative one in relation to new weapons, in palicuhose developed to be deployed in space:rthei
capabilities of mass destruction must be evaluaiddeach technological advancement”.

Moreover, some have argued that any weapon whies atomic energy for whichever purpose should
be regarded as a nuclear weapon and thus a WMDwihild particularly be true for DEWSs. However,

it is submitted that, at least for the purposesthef OST, nuclear weapons that do not have the
characteristics of a WMD and fortiori nuclear material not intended to be used as a aveape
excluded from the prohibition. Thus, space weapbias use nuclear energy, but do not possess the
characteristics in effect or design as WMD, likeneoDEWS, fall outside the scope of Article 1V(1).

V.2 Article IV(2): The ‘Peaceful Purposes’ Debate

Article 1V(2) is concerned only with the demilitaation of ‘the Moon and other celestial bodiesislt
important to keep in mind that in 1967 neither tHe nor the Soviet Union attempted to bring about a
complete demilitarisation of th&hole of outer space comparable to the regime establisiiehe 1959
Antarctic Treaty. The omission of any referencetiter spacsensu latds therefore a deliberate one.
Nevertheless, Article 1V(2) bears significant rebdgmnce with the Antarctic Treaty and, arguably, has
the same effect of establishing a regime of corepdeimilitarisation, albeit spatially limited to estial
bodies.
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The main debate focuses on the interpretation etehm ‘peaceful’ in the context of the use of oute
space for ‘peaceful purposes’. Though this notippears to have its own functional meaning, if bt al
discussion generally runs through two other termemely ‘non-aggressive’ and ‘non-military’.
Initially, following the events of the Sputnik aicplorer, both the US and the Soviet Union aimea at
complete demilitarisation of outer space. Howeubg availability, use and potential of satellite
systems prompted the US already in 1958 to chasgeterpretation of ‘peaceful’ from ‘non-military’
to ‘non-aggressive’. It is argued that the intetgtien of ‘peaceful’ meaning ‘non-aggressive’, as
supported by the US, is erroneous. Replacing ‘daBd®y ‘non-aggressive’ in Article 1V(2) would
contrario mean - if one accepts the limited spatial apgbeadf Article 1V(2) - that outer void space
may be used for aggressive purposes. This condusionot be warranted, particularly as Article Il
OST makes the UN Charter and its provisions orptbaibition of the use of force applicable to outer
space. In other words, it would make Article IV(2undant.

On the other hand, the interpretation of ‘peacefukaning ‘non-military’ is a more likely one.
‘Peaceful’ should be seen distinct from terms libensive’ or ‘aggressive’ and ‘defensive’ or ‘non
aggressive’. Cheng aptly summarizes the paralld #aticle | of the 1959 Antarctic Treaty as follew

(i) ‘peaceful’ means non-military;

(ii) references to military installations, militarganoeuvres and so forth in the provision are eXéogtive and not
exhaustive;

(iii) the possibility of using military personnehd equipment or scientific research or other pedgafrposes in no
way invalidates point (i) above.

According to the customary rules of treaty intetatien, treaty terms shall be interpreted according
their ordinary meaning in their context and in light of the object and purpose of the treaty. tFofs
all, the ordinary (sociological) meaning of ‘peadeimplies more than the mere absence of violeatce
a given moment. It entails a state devoid of foBecondly, in the context of the OST, there aresdv
references to ‘peaceful purposes’ hinting at a miitary meaning. Thirdly, other treaties with a
similar nature can be referred to for interpre@iurposes, as the practice of the ICJ has sholereT
are a number of treaties that, according to théjea and purpose, point to ‘peaceful’ as ‘non-
military’. Admittedly, none of these treaties prdei a definition of ‘peaceful’. Yet, there is no
indication that the parties to the Outer Space tyredgended to attach a special meaning to it & th
sense of Article 31(4) of the VCLT. Hence, the megrof ‘peaceful’,i.e. ‘non-military’, should then
also be applied to Article IV(2) OST.

V.3 Military Space Activities in Outer Void Space

The US and the USSR only accepted Article IV of eter Space Treaty as it stands to gain
maximum freedom to protect their national intere$tse 1967 Outer Space Treaty regulates specific
military activities in differentiated regimes: oaddresses the Moon and other celestial bodiesc{Arti
IV(2)) and the other the outer void space (Artitlg This differentiation begs the question wheathe
the legal consequences for the use of force remaiertheless equal for both regimes. It is arghatl t
this is not the case.

VI. The Use of Force in Quter Space

Any interference, including the use of force, aghia space object is prohibited. This stems froen th
exclusive jurisdiction over space objects, whiclaasatter of principle, is spelled out in ArticlélMof

the Outer Space Treaty. However, it does not telvbether such interference amounts to a prohibited
use of force for the purposes of jlas ad bellumor ratherjus contra bellumas reflected in particular

in the Charter of the United Nations. The cornerstprovision on the regulation of the use of force
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between States is the well-known Article 2(4) oé tdN Charter prohibiting the use of force in
international relations. Article 2(4) is declarataf customary international law and even considéoe
be jus cogensthus binding upon all States in all their inte¢ro@al relations, including those in outer
space. Article 1l of the OST excludes appropriatiorouter spacesensu latoand, thus, negates the
possibility of the use of force against the terigbintegrity. Without an associated terrestrithek,
the political independence of a State cannot beatened either. As Article 2(4) contains an absolut
prohibition, all uses of force in outer space ageassarily subject to the prohibition to act iny'ather
manner inconsistent’ with the UN Chatrter.

Furthermore, it is generally accepted that ‘fordehotesarmedforce. However, signal interference
weapons, for instance, are not considered to afgpbe in the ‘classical’ senseg. using kinetic
energy. To make Article 2(4) applicable, Brownlmgwies that new types of force application devices
would be covered if “the agencies concerned arencomy referred to as ‘weapons’ and forms of
warfare” and if “these weapons are employed for dastruction of life and property.” Thus, a re-
interpretation of the notion ‘force’ along thesads seems justified to incorporate space weaponry
within the prohibition.

VII. Chapter VIl of the UN Charter

The generally accepted exceptions to the prohibitio the use of force are a Security Council (SC)
authorisation and forcible measures taken in tivulleexercise of the right of self-defence. Thouga
Drafters of the Charter may not have been concewitid the inclusion of space limitations in the
Charter, its application to outer space shouldb®tisregarded. As concerns the first exceptios, th
United Nations system provides the Security Coundih coercive tools under Chapter VII of the
Charter.

Prior to applying these means, however, the Sgc@auncil has to determine that a situation falls
within the scope of Article 39 UN Charter. The dfiehtion that has been given the most to situation
in recent decades is that of a threat to internatipeace and security. Applied to situations iacsp
this could involve either a threat to mankirelgl WMD, space debris, or theoretically even space
weaponisation as such) or a threat to another’Sta&tional securityg.g the threat or use of force
against a State’'s space assets). Interestinglyicl&rdl UN Charter, dealing with non-military
measures, provides for the possibility to interrupg¢legraphic, radio and other means of
communication” with the State(s) involved. This kbuencompass space-based assets, like
communication and GPS satellites. Lacking any esfeg to space or space forces, Article 42 UN
Charter would not automatically bar military measuto be taken from or in outer space. Even if such
an approach were adopted, that is the exclusiomilifary space measures by Article 42, there is
nothing to assume that the UNSC could not change ititerpretation by subsequent practice. In
support of this argument with regard to militaryasp activities, one may claim that this has already
been achieved. Moreover, the technological advantespace are undeniably a great asset to UN
peacekeeping missions. Space assets may, thuspnhotbe called upon to support Earth-based
measures, but force application in or from outeacgpmay come within the purview of the actions
envisaged by the Charter as well.

VIIl. Self-Defence

Article 51 UN Charter does not conclusively defie right of self-defence, it mainly sets out the
conditions under which measures in self-defencdaav&l. Basically, it requires an armed attack and
prescribes a temporary response, “until the Security Council has taken measuresessary to
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maintain international peace and security”. ArtiBle calls on States to report immediately to the SC
once measures in self-defence are taken. Furthernmrstomary international law places two
additional constraints upon the lawful exercisetlod right of self-defence, namely necessity and
proportionality. Consequently, the statutory angtomary requirements do not deter the applicatfon o
this right in outer space. This conclusion is wydetcepted today.

VIIl.1 Self-Defence in Outer Void Space

Undoubtedly, the right of self-defence is activaterte an attack takes place against a militaryespac
asset wherever it may be located in outer void espé@leere is, however, considerable controversy as t
whether the right of self-defence extends to treqution of nationals and property owned by either
own nationals or a third State’s nationals outsigeterritory of their nationality or the territowhere
they are registered. The 19D&finition of Aggressiorstates that force amounts to aggression when
marine or air fleets are attacked. Though the nmgpaf aggression does not necessarily coincide with
the meaning of armed attack, the traditional vissthat what amounts to aggression amounts to armed
attack as well. Thus, in light of the spirit of &fe 3 sub d of the Definition of Aggressionthe
interpretation that space fleets or space systevukl e taken as the object of attack is plausible.
Attacks on individual assets being part of sucletfler system may thus fall within the right of self
defence as well.

There are other long held lines of reasoning tleaa gtep further and dangerously push the limits of
international law. The first argument is that do¢hte obliged registration of military and civiliapace
assets in a particular State, these assets may fpoofl diplomatic protection by that State of r&igy.
This would result in an affirmative approach tolute the nationals and property in question within
the right of self-defence. However, to jump fronpldmatic protection to self-defence is a circular
argument. States are foremost under the obligaticgettle their disputes peacefully as established
Article 2(3) of the UN Charter.The circularity imged here is that while forcible protection may be
effectuated, it may only be done so according eodbnditions set out under the right of self-deéenc
The question whether these nationals or assetwithiih that right is exactly the point in case.

In addition, two arguments have been raised tHaterdo matters of forcible self-help. Firstly,ist
argued that States may use force to protect tharesassets, notwithstanding their nature, on akesb
of their jurisdiction and control as expressed irticdde VIII OST and secondly, that through the
operation of registration, States may forcibly pobdtthe sovereign rights and interests of thesetad$
this forcible protection in the former case is iked to enforce the international obligation nouse
force, this act is forbidden as a measure of féec#elf help. Regarding the second ground of fdecib
protection, just because nationals or assets tdaerpationality of a State, it simply does not mézey
are permeated with sovereignty, with the excepoibtine acts of a State’s nationals that are atiaitle

to it. Both arguments fall back into the same dacwueasoning as the previous argument. Accordjngly
these arguments cannot be accepted.

It suffices to note here that, although the concémelf-defence has been accepted to apply tar oute
void space, the ‘terrestrial’ discussions aboutpghmmeters of the exercise of self-defence inespae
just as vigorous. Any such discussions should, Wewebe held with the particular context of space
operations in mind.

VIII.2 Self-Defence on Celestial Bodies

The issues related to the interpretation of ‘paagadirposes’ can be put in the context of the plaice
self-defence in the regulation of a demilitarisede in general, and of celestial bodies in paricul
‘non-aggressive’ approach argues in favour of amjitinstallations on celestial bodies for the psgo
of self-defence. In addition to the objections mamed in section V.2, this argument cannot be
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accepted from g@us contra bellunperspective. The demilitarisation of celestial iesccan be seen as a
collective act precisely tailored to prevent thsetd the peace. Celestial bodies s communis
denoted for exactly that purpose as demilitarisatkeg. It is this situation that makes the analogi w
the Antarctic regime even more pertinent. The Pidarof the Antarctic Treaty clearly iterates:

Recognizinghat it is in the interest of all mankind that Ardtica shall continuéreverto be used exclusively for
peaceful purposes and shall not become the scestgemt of international discord,

[.-]

Convincedalso that a treaty ensuring the use of Antarctarapeaceful purposes only and the continuance of
international harmony in Antarctica will furtheretfpurposes and principles embodied in the ChaftédreoUnited
Nations.

The reference to the UN Charter is only made ihtligf furthering the purposes and principles. As a
consequence, in furtheringws contra bellumand the maintenance of international peace andisgc
States have gone a step beyond the Charter anarel@dntarctica off-limits to any military activity
other than that for peaceful purposes. Moreovetaktica must not be made ‘the scene or object of
international discord’. These words may be intagmeas not to make Antarctica the scene or object o
hostilities. While these preambular paragraphsatdave binding effect, their aspirations are cegatu

by Article | of the Antarctic Treaty. State pra&iconfirms that this regime cannot be derogatemwh,fro
not even in wartime. States have implicitly acknedged such an approach in 1967, employing similar
terminology in the OST, emphasizing its compreh@msiith the words éxclusivelyfor peaceful
purposes’. Hence, it can be concluded that ArtigleOST precludes any (offensive and defensive)
military activity on andagainstcelestial bodies.

VIII.3 Ballistic Missile Defence

A ballistic missile defence system is seeking de¢eof the State possibly through military deploymen
in outer space aiming at tracking and intercepitie@ming missiles. The issue involved in this cahte
does not so much concern the orbiting of those co@pts — this is a legal activity when they comply
with the OST and Article IV OST in particular —, tteome of these components would undoubtedly
claim some sort of protection, identification orckision zone around them. Any space asset that
comes within such a zone risks being targeted. Themuestion is, would the assumingly permanent
nature of the associated ‘keep out zones’ of tlassets run counter to international law? On thé hig
seas, States have arguably acquiesced in theisBtabht of such zones, at least for the duratioa of
conflict. A strong argument can be presented thgtiaterference arising from such a zone, be it in
peace- or wartime, would be contrary to the freeddmavigation in space. Interestingly, there seems
to be increasing acceptance of the fact that suskile defence may be accepted in a multilateral
setting only, if at all. Yet, this clearly contrats the principle that outer space cannot be sulgec
sovereign claims and, consequently, cannot be @eduibtate practice in space on this point is,
however, at present non-existent. Neverthelegray be claimed that that the practice of permanent
‘keep out zones’ fall outside the legal paradigrd &mits current initiatives for unilateral deploymt

of a BMD when assets used for a BMD make use @dpkaut’ zones in peacetime.

IX. The Law of Armed Conflict in Outer Space

The use of force is not only judged by the regimeegning the legality of the resort to armed force,
the jus ad bellumbut also by the law applicable in armed conflibgjus in bello Leaving aside the
question of qualification of a certain conflict,f@av but significant principles have been accepted a
being applicable to any type of armed conflict: itarly necessity, humanity, proportionality and
discrimination. Yet, it cannot be held beforehahnait thecorpusof the LOAC appliesn toto to armed
conflict in outer space because of the unique enuient it presents and the specifics of space
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operations. Fortunately, hostilities in space havearisen at this point in time. It can, howevet be
excluded that one day outer space will be the foditmension of warfare and, consequently, may
attain its owrcorpusof jus in bello spatialea law of armed conflict in space.

Yet, any development of a specific framework of l@AC in outer space is likely two be premised on
two levels of analogy. First, the law of armed diohfis characterized by numerous customary and
conventional law norms for land, sea and, to aelesgtent, air warfare that would similarly limitet
conduct of hostilities in the space environmentva#l (macro-level of analogy). Second, one should
take into account that the OST assists signifigantshaping a minimum order and may therefore not
be suspended or terminated. Thus, a number of nooois be specifically tailored to conform to the
existing norms of theorpus juris spatialigegulating military activities in outer space (nadevel of
analogy). Taken as a whole, the overriding objectiv the development of jas in bello spatiale
should be not to:

contravene in principle or in any important respibet rules already governing other forms of
warfare [...], but should extend the accepted priesij...] so that the laws of war might be a
unity in applying to all kinds of agencies of war.

The currentcorpusof the LOAC is therefore a logical starting poiimt,as far as the prescriptions or
norms behind it could be transposable to the mylitese of space. This may certainly be the case for
the rules relating to the conduct of hostilitiegdldown in the 1977 First Protocol additional (Ao
the 1949 Geneva Conventions. Interestingly, mensioould be made of Article 49(3) AP I, which
stipulates that 1977 Additional Protocol | appliesll existing types of warfare “which may affeébe
civilian population, civilian individuals or civéin objects on land”. Article 49(3) makes apparbat t
land, naval and air warfare should have due regathde rules laid down in Part IV of AP | concemin
the protection of the civilian population againise teffects of hostilities. It might be argued tha
given dimensions are not meant to be exhaustivetargithat this provision applies to hostilitiesamy
dimension of warfare, space included, that affeetdivilian population, individual civilians or alian
objects on land.

It remains to be seen whether the existing rulée® to the conduct of hostilities are appropriate
apply to space warfare, if only by analogy. Thisascourse, without prejudice to the emergence of
other principles and rules through any future Stasectice in space. To exemplify, this paper will
reflect on two important applications of the priples of the LOAC: the protection of the space
environment and the law of targeting in space.

X. Protecting the Space Environment during Armed Caflict

The concern of the law of armed conflict for thetpction of the environment can be appreciated in
two ways: firstly, the LOAC deals with the effedtwarfare on the environment; secondly, the LOAC
deals with the use of the environment as a meangadhre. Article 35(3) and Article 55 form the
direct protection regime of the environment affatd®y Additional Protocol | of 1977 and cover the
first aspect of the LOAC's interference with theveanment.

It is safe to assume that both provisions belonthébody of customary law. The place of Article
55(1) in the section on the protection of the @wilpopulation on land may suggest its applicatson
confined to land warfare. However, Article 35(3)nist so limited and, hence, as one commentator
correctly notes, the protection of this provisiottemds to all types of warfare. That this includpace
warfare as well, can be made apparent through ritezpretation of ‘natural environment’, a term
which is mentioned in both articles but has bedh dadefined. As both articles seem to take an
ecological approach, the ‘natural environment’ asnenonly referred to as a “system of inextricable
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interrelations between living organisms and thaanimate environment.” The ICRC Commentary
explains that “[tlhe concept of the natural enviramt should be understood in the widest sense to
cover the biological environment in which a popwatis living”. Another authority asserts that the
environment “represents the living space, the tpalf life and the very health of human beings,
including generations unborn”. Bourbonniere comesthe conclusion that if the term is to be
understood in the widest sense, “the concept ofifenment’ can be interpreted to include the orbits
within which there is human presence”. To make Isimprovisions applicable to all orbits around
celestial bodies, it should be argued that in trenethat future generations may inhabit, or astide
present on or in orbit around celestial bodiess¢éhbodies and orbits should also be covered by the
regime protecting the space environment. Though sucinterpretation may arguably be justified, it
problematically demonstrates the exclusion of teemainder of outer space, in which (unmanned)
assets may still be active such as space minesnaidly, one should not be surprised if a proposal
finds its way to the negotiation table to decldre protection of the environment applicable to the
whole of outer space as an area that affects ¥wa@ment of mankind.

The 1977 Convention on the Prohibition of Militaoy any Other Hostile Use of Environmental
Modification Techniques (generally known as the EDIM Convention) is concerned with the
deliberate manipulation of the natural process.drgmtly, the convention is limited only to “milita

or any other hostile use of environmental modifarattechniques” (Article 1). The treaty is made
explicitly applicable to outer spaéeNevertheless, the treaty’s “utility in the contektspace weapons
is doubtful”, as current space weapon technolognas focusing on deliberately manipulating the
natural process. Assuming such technology will &lable at a given moment and will be used, the
treaty’s value cannot be underestimated.

Be that as it may, force application in space ie#ive its traces during and (long) after armed lozinf

in the form of space debris. The production of delbr space is not only an environmental issue but,
moreover, space debris can have the same effactvaapon. It would take an enormous, but necessary
effort of belligerents to limit the production gbace debris to minimize environmental damage and to
prevent damage to non-belligerent space assetsutéref LOAC in space should reflect this
appropriately.

Xl. Targeting Issues

For the most widely accepted definition of a miltabjective today, one has to consider ArticleZ2(
AP I. This article intends to give effect to thangiple of distinction between civilian objects and
military objectives contained in Article 48 AP lLrticle 52(2) sets out a two-pronged test in oraer t
qualify an object as a military objective. Firstnditary objective must by its nature, locatiomrpose
or use make an effective contribution to militagtian. Concerning the ‘nature’ of a military object
this is established when the object is integratethe military structure. Objects by ‘location’ eift
refer to either a construction located at a stratpgint or a designated area as a whole. Integigti
the latter option could include an orbit. Regardimgrpose and use’, these criteria commonly indicat
a dual-use object. Secondly, the objective’s totgbartial destruction, capture or neutralizationthe
circumstances ruling at the time, must offer ardedimilitary advantage.

Then the question arises whether a civilian adsat performs military functions for one or both
belligerent parties can be considered a militafgdive? The question relates to dual-use objeets,
objects being used both - either simultaneouslglt@rnatively - for military as for civil purposeghe
law of armed conflict does not, however, use sutdr@inology but only speaks of military objectives
and civilian objects. These notions are used texotusion of the other, although a civilian objewy
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be turned into a military objective. Interestingtgrtain means of communication were proposeditto fa
under Article 52(3), where it is stated that ineca$ doubt a civil object is presumed to be so used
Satellites, though not explicitly mentioned, play cwucial role in today’s communications
infrastructure. However, those means failed to fuded precisely because of their more likely
military use in wartime. This also correspondsh® fpurpose’ criterion. The intended future useof
object in space may even, as suggested by Sclmiiferred from the execution of a contract deglin
with the future acquisition of data from satellitee by the military. Hence, the general rule oficlet
52(2) AP | applies. In case an object has a mylifaurpose or use it constitutes a legitimate target
notwithstanding its registration as a civilian spasset.

In addition, there are a number of proportionaigyues making targeting a legal labyrinth. The law
requires (Articles 51(5)(b) and 57(a)(ii) AP I) wyhing theconcreteanddirect anticipated military
advantage against tlaaticipatedloss of civilian lives; the latter must not be egsive in relation to the
former. This applies to civilian assets used fditary purposes as well as to military assets g
civilian services. Judging the excessiveness mafutiieer complicated by multi-ownership of assets
and neutrality issues. Moreover, the obligationminimize collateral damage includes an assessment
of possible damage done to other assets througte sfgbris resulting from an attack. The foreseeable
long-term or reverberating effects — except envitental concerns — are, even if identifiable, not
considered part of the current legal restraintsangeting, but seem to worry States nonetheless. Th
can be explained by today’s technologically advdneecieties, which rely more and more on
sophisticated and (civil-military) integrated syste networks and infrastructures. Yet, these system
often use satellites which, in turn, are likely ie the objectives of belligerents. Attacking these
satellites may disrupt and damage large segmemtsdérn day societies (including medical and other
emergency response capacities) depending on satilia and communications.

A further matter that may complicate observancthefLOAC in space warfare relates to the taking of
precautionary measures. In land and air warfarfigeeent parties have the obligation to take the
required precautionary measurasattack (Article 57 AP I) andgainst the effectef attacks (Article

58 AP ). Article 57 obligester alia to do everything feasible to verify that the oltgeto be attacked
are not civilian objects. Article 58 includes thaligation to separate civilian objects under thatoa

of a party from military objectives. While the foemtask may be facilitated by the Registration
Convention, the latter is complicated by the faet t&a rather large portion of space assets areloéha

use nature, or may be used so. This category etsassakes it virtually impossible to separate the
military functions from the civilian ones. Moreoyéhe possibility cannot be discarded that, one day
space warfare may develop the way naval warfarelbasloped. That is, merchant shipping and civil
spacecraft may support the military effort in spagtensively. The San Remo Manual, therefore, opted
not to include the obligation to take precautionargasures against the effects of attacks in naval
warfare. This arguably demonstrates that more weighput on the attacking party in taking
precautionary measures and is likely to develop iat similar rule for space warfare as well,
considering the great number of dual-use assets.

On top of that, if a space asset kills, injuresaptures an adversarial asset through the invitaticghe
confidence leading the enemy to believe that tieetais entitled to, or is obliged to be accorded,
protection under the rules of international law lagable in armed conflict, with intent to betrayath
confidence, it is culpable of perfidy. Let's taket instance, the feigning of civilian status apleitly
mentioned in Article 37(c) AP I. The example usedhis respect by Schmitt concerns that of military
asset that is registered as civilian, which providata to facilitate targeting the enemy. It issthot its
status as civiliarper sethat is perfidious, but an additional act is neeeg to constitute perfidy.
Schmitt uses the criterion of ‘facilitation to atkato substantiate this point. One should, howgeber
careful not to stretch the causality issue too mittere still has to be a definite result of eitkiding,
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injuring or capturing an adversary as a (direcspheof the perfidious act to fall within the proition

of Article 37 AP I. An example can be the sendih@millegitimate distress signal by a civil registd

but in fact military space asset, upon which amgnenanned military spacecraft comes to the rescue
and is caught in an attack from the ‘civilian’ assas a consequence of which the crew of the
spacecraft gets killed.

Xll. Is There an Obligation to Use Space Weapons?

Despite the prohibitions or restrictions of the meand targets in warfare, it should be explored
whether certain space weapons would ensure greatepliance with the LOAC than the deployment
of other weapon systems and, therefore, whether tls® may be not only permissive but even
obligatory. As satellites used for military purpssare instrumental to the functioning of a great
number of combatants, their neutralization wouldesely weaken enemy potential. It thus contributes
to one of the main purposes of warfare, namelyisalde “the greatest possible number of men.”
Technological advancement in space weaponry mgyjagisncreasing compliance with the LOAC
through, for instance, precision attacks. Despite dapabilities of certain space weaponry, under th
LOAC, there is simply no obligation to use weapdingt can carry out precision attacks in every
instance. Space weapons cannot and should noebeasegpanacea to minimize collateral damage and
less so to guarantee zero-casualty warfare. Thekatg party has to take the necessary precausionar
measures and in doing so it has to match the beahsnand methods with the military objective. Only
if the outcome of the ‘matching’ would require teployment of space weapons would there be a
specific obligation to use them. Thus, if spaceemer be weaponised, there would not be a general
obligation to use space weapons.

XllI. Conclusion

Technological developments and States’ intereitenweaponisation of space call for a legal applais
of permissible legal activities in space, in paride the use of force. The Outer Space Treaty etgsil
only partly the non-weaponisation of space throiigiprohibition of WMD and the non-militarisation
norm only applies to celestial bodies. The OST dsavt to other norms to fill the gaps but determine
through its differentiated regimes the frameworkvimch other legal sources regulate the use offorc
Moreover, space weaponry itself poses a challeagexisting norms. The prohibition on the use of
force requires an acknowledgment of this challerf®ech an approach is necessary if the absolute
character of the prohibition is to be retained. #eo implication of force application in space Vi a
lawful extension of the powers of the Security Cauander Chapter VIl of the UN Charter.

Furthermore, the right of self-defence is of majoportance to the proper functioning of the UN
Charter. The contents of this right have alwaysbamntested but seem to face new difficulties when
applied to outer space. Additionally, the rightseif-defence is affected by the division of reginres
the OST. It clearly does not override just any otlegal regime. Demilitarised zones, like those for
celestial bodies, are established precisely tdhéurinternational peace and security. It has treenb
argued that this may limit the exercise of the rigihself-defence.

Moreover, the precise rules of a law of armed ¢oiniih space ojus in bello spatialeare unlikely to
emerge in the near future; the law of armed canfidnherently shaped after a conflict rather than
before. Yet, the issues identified take a centlate in shaping such a regime, notwithstanding the
problems inherent to the use of analogies. Theiaruest for such analogies will be their
appropriateness in the context of space warfa@ygin parties to a conflict remain bound by the
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general principles of international law and the t#@vwarmed conflict which are undeniably applicatae
the use of force in space as well.

This limited study has highlighted a number of esslikely to be encountered by law-makers and
policymakers involved in military space activitiekhere is an obvious need for these activitiesgo b
drawn into the legal sphere. Overall, this work leieempted to demonstrate that, when force
application will take place in space and space Wl turned into a fourth dimension of warfare,
lawyers and policymakers need to rethink existiogs and apply them in the space medium in
accordance with the fundamental principles undegyhem.

Summary — Résumé — Samenvatting - Zusammenfassundriassunto - Resumen

A Legal Exploration of Force Application in Outer Space - Summary

Military use of outer space has been part and pafagational security strategies ever since thecesp
age began, 50 years ago. Recent developments hindlegy and military doctrine have shown an
increased interest by States in the deploymentordef application devices in space. Undoubtedly,
military activity in space will only increase in vgato come. Thus, an assessment thereof under
international law seems pertinent.

Contrary to common belief, the arms control pransi of the 1967 Outer Space Treaty reserve only
celestial bodies to be used for ‘peaceful purpgdksreby demilitarising them completely. Conveysel
the Treaty does not limit military activities inelspace between celestial bodies, the outer vaidesp
except for the prohibition of weapons of mass desibn and the application of general international
law, including the UN Charter.

Yet, force application by space weaponry challentijes regime governing the use of force in
international relations, thes ad bellumas spelled out in the Charter on a conceptualsabdtantive
level. Firstly, the concept of ‘force’ needs toreeisited. Secondly, the differentiated regimeswater
void space and celestial bodies have significargaich on the lawful exercise of the right of self-
defence, including the deployment of spatial mesdiétfence shields.

Lastly, a possiblgus in bello spatialea law of armed conflict in outer space, is exadinrhe analysis
focuses on the application of the general prinsiad the environmental protection regime existing
under the current regulation of means and methbdsdare. Additionally, targeting issues under the
law of armed conflict are evaluated in view of tharacteristics of space assets.

It is concluded that existing rules are profountdgted, but should, nevertheless, be applied in the
space medium in accordance with the fundamentatiptes underlying them.

Etude juridique de I'application de la force dans lespace extra-atmosphérique — Résumé

La militarisation de l'espace extra-atmosphérigaé partie intégrante des stratégies sécuritaires
nationales depuis le début de I'exploration spatidly a 50 ans. Les derniéres évolutions intemesn
dans le domaine de la technologie et de la doctnitiaire démontrent un intérét accru des Etatsrpo
I'utilisation d’armes spatiales. Il va sans direedes activités militaires dans I'espace ne feiqun
s’accroitre pendant les guerres futures. |l estcpaséquent indispensable de procéder a une éoaluat
de l'usage de la force dans I'espace en vertu ditl idternational.

Contrairement a ce qui est généralement admigli$g®sitions en matiere de maitrise des armements
du Traité de 1967 sur l'espace extra-atmosphérigtipulent que les corps célestes seront

87



exclusivement utilisés a des « fins pacifiques gLeéils doivent par conséquent étre complétement
démilitarisés. Par contre, le Traité n'impose aw@climitation aux activités militaires dans I'espace
existant entre les corps célestes, a savoir le wterstellaire, hormis linterdiction des armes de
destruction massive et I'application du droit intgional, y compris la Charte des Nations Unies.

Toutefois, I'application de la force par le recoarsx armes spatiales met en question les instriament
juridiques régissant l'usage de la force danseééations internationales, Jas ad bellumprévu par la
Charte des Nations Unies sur le plan conceptueél etontenu. Premierement, il convient de revoir le
concept ‘force’. Deuxiemement, les différents instents juridiques concernant I'espace extra-
atmosphérique et les corps célestes ont un imgagfisatif sur I'exercice légal du droit de la iége
défense, y compris le déploiement de bouclierséfenge anti-missiles dans I'espace.

Enfin, unjus in bello spatialgossible, un droit des conflits armés dans |'esgat-atmosphérique

fait également I'objet d’'une étude. L'analyse poste I'application des principes généraux et des
techniques de protection de I'environnement stgpdkns les nouveaux moyens et méthodes de guerre.
D’autre part, la question des objectifs dans leea droit des conflits armés est évaluée a laden

des caractéristiques des moyens spatiaux.

L'auteur conclut en disant que les régles actuellesdroit international sont fortement mises a
I'épreuve mais qu’elles devraient néanmoins étrpligpees dans lI'espace en conformité avec les
principes de base sous-jacents.

Een Juridische Verkenning van Geweldstoepassing e Ruimte - Samenvatting

Het gebruik van de ruimte voor militaire doeleinderaakt deel uit van het veiligheidsbeleid van
ruimtevarende Staten sinds het begin van het rtijadgerk, dat zo een 50 jaar geleden begon. De
almaar toenemende belangstelling voor het gebrarkruimtewapens kan mede verklaard worden door
de recente ontwikkelingen in ruimtetechnologieénnalitaire doctrines. Militaire activiteiten in de
ruimte zullen zonder twijfel alleen maar toenemen de komende oorlogen. Het is daarom
noodzakelijk om het gebruik van geweld in de ruitetéoetsen aan het internationale recht.

In tegenstelling tot wat vaak gedacht wordt, beleoudle wapenbeperkende bepalingen uit het
Ruimteverdrag van 1967 alleen het gebruik van mlicftamen voor vredelievende doeleinden voor en
deze dienen daarom gedemilitariseerd te zijn. Daegen stelt het Ruimteverdrag geen andere
grenzen aan militaire activiteiten in de ruimtestrs de hemellichamen, de zogenaamde loze ruimte,
dan het verbod op massavernietigingswapens enegageing van het internationale recht, waaronder
het Handvest van de Verenigde Naties.

Niettemin beproeft het gebruik van geweld het lgediegime dat het gebruik van geweld beheerst, het
jus ad bellumzoals vastgelegd in het Handvest op zowel conegpals inhoudelijk niveau. Allereerst
behoeft het concept ‘geweld’ een extensievere pné¢atie. Ten tweede hebben de verschillende
regimes betreffende de loze ruimte en de hemelteimin belangrijke mate invioed op de rechtmatige
uitoefening van het recht op zelfverdediging, isc het gebruik van ruimteschilden.

In de laatste plaats wordt een raamwerk voor eenahitair ruimteoorlogsrecht besproken. Hierbij
wordt gekeken naar de toepassing van algemene dedgyn van het humanitair oorlogsrecht
betreffende de middelen en methoden van oorlognoeoals die gevonden kunnen worden in de
bepalingen voor de bescherming van het milieu &evallen van doelen.

De conclusie die getrokken wordt, is dat de huididernationaal-rechtelijke bepalingen sterk op de
proef worden gesteld, maar dat deze niettemin asiekunnen en moeten worden met inachtneming
van de aan hen onderliggende beginselen.
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Eine rechtliche Erforschung der Gewaltanwendung imANeltraum — Zusammenfassung

Die militarische Nutzung des Weltraums ist ein wkeher Bestandteil von den nationalen
Sicherheitsstrategien seit dem Anfang der Weltraamétwa 50 Jahren her. Die neuesten
Entwicklungen in den Weltraumtechnologien und r@rigchen Doktrinen beweisen das standig
wachsende Interesse der Staaten an der NutzungMedtnaumwaffen. Militarische Aktivitdten im
Weltraum werden zweifelsohne in kiinftigen Kriegem noch zunehmen. Es ist denn auch erforderlich
die Gewaltanwendung im Weltraum am internation&enht zu prufen.

Im Gegensatz zu dem, was man allgemein glaubtinima@sin die Anordnungen zur Ristungskontrolle
aus dem Weltraumvertrag von 1967, dass die Himragiek ausschliel3lich zu friedlichen Zwecken
genutzt werden und dass sie deswegen vollig emamsiiert werden missen. Der Weltraumvertrag
dagegen, grenzt die militdrischen Aktivitdten im liAim zwischen den Himmelskorpern, in der
sogenannten interstellaren Leere, nicht ein, alggseom Verbot von Massenvernichtungswaffen und
von der Handhabung des internationalen Rechts,m@rdie Charta der Vereinten Nationen.

Dennoch stellt die Gewaltanwendung mittels Weltraaiffen das Regime, das die Gewaltanwendung
in internationalen Beziehungen regelt, gasad bellumwie in der Charta sowohl auf konzeptuellem
als auf inhaltlichem Niveau festgelegt wird, zusRKission. Zuallererst braucht das Konzept ,Gewalt"
eine Revision. An zweiter Stelle haben die unteestfithen Regimes beziglich der interstellaren
Leere und der Himmelskérper in wesentlichem MaRenfli8s auf die Auslbung des
Selbstverteidigungsrechts, einschliel3lich der Arduerg von Weltraumschilden.

Zuletzt untersucht man den Rahmen fir ein Kriedsardécht im Weltraum, dgss in bello spatiale
Die Analyse konzentriert sich auf die Anwendung datlgemeinen Grundséatze und
Naturschutztechniken, die in der heutigen RegeldergMittel und der Methoden der Kriegsfiihrung
bestimmt werden. Auf der anderen Seite evaluierh rdee angestrebten Ziele im Rahmen des
Kriegvolkerrechts im Licht der Charakteristiken déeltraumwaffen.

Der Autor folgert, dass die heutigen internatioeefitichen Anordnungen auf eine harte Probe géestell
werden, aber dass sie trotzdem unter Beriicksiamgigler zugrunde liegende Regeln gehandhabt
werden sollten.

Analisi sull’'uso della forza nello spazio extra-atrosferico — Riassunto

La militarizzazione dello spazio extra-atmosferifeo parte integrante delle strategie di sicurezza
nazionale fin dall'inizio dell'esplorazione spagijainiziata 50 anni or sono. Gli ultimi sviluppiliZe
tecnologia e della dottrina militare rivelano uresgente interesse degli Stati per I'utilizzo diiarm
spaziali. Di conseguenza, e probabile che le #tiwilitari nello spazio non faranno che aumenteaie
corso delle guerre future, e cio rende indispehsadiabilire una disciplina giuridica dell’'uso aell
forza nello spazio.

Contrariamente a cio che si crede, le disposidziomateria di controllo degli armamenti, contenuis
Trattato del 1967 sullo spazio extra-atmosferi¢feramano che i corpi celesti possano essere wilizz
esclusivamente a “fini pacifici’, e che i medesebbano essere quindi completamente smilitarizzati.
Di contro, il Trattato non impone alcuna limitazéoalle attivita militari nello spazio intercorrerita i
corpi celesti (il vuoto interstellare), fatti salili divieto di uso di armi di distruzione di massa
I'applicazione delle norme di diritto internazioaasistenti, compresa la Carta delle Nazioni Unite.

Ad ogni buon conto, il ricorso alle armi spazialette forte in dubbio I'efficacia degli strumenti
giuridici che disciplinano l'uso della forza neltelazioni internazionali (Igus ad bellum come

89



previsto dalla Carta delle Nazioni Unite), sia pidno concettuale che contenutistico. Da un lato,
difatti, occorrerebbe rivedere il concetto di “fatznel diritto internazionale; dall’altro, si dovree
comunque considerare che i diversi strumenti gicirche disciplinano lo spazio extra-atmosferica ed
corpi celesti hanno un impatto significativo suskecizio del diritto di legittima difesa, comprelso
spiegamento di schermi di difesa anti-missile ngfiazio.

Da ultimo, nello studio viene esaminata la possébdi unojus in bello spatialeossia un diritto dei
conflitti armati nello spazio extra-atmosferico.ahalisi s’incentra sull'applicazione dei principi
generali e delle norme di tutela dell'ambiente cggistenti nell’ambito della disciplina dei mezzi e
metodi di guerra. Inoltre, vengono considerate naliquestioni riguardanti gli obiettivi militari
legittimi, alla luce delle caratteristiche dei miegzaziali eventualmente impiegati.

Nelle conclusioni, I'autore afferma che, nonostalefficacia delle norme di diritto internazionale
esistenti siano fortemente messe alla prova dalkecificita dell’ambiente spaziale, tuttavia le
medesime regole dovrebbero comunque trovare apgitanello spazio, in conformita ai i principi di
base del diritto dei conflitti armati.

Estudio juridico de la utilizacion de la fuerza erel espacio ultraterrestre — Resumen

La utilizacién militar del espacio ultraterressiempre ha sidparte integrante de las estrategias de
seguridad nacional desde el principio de la era@ap hace 50 afos. Los recientes desarrollos de |
tecnologia y de la doctrina militar revelan el rdecreciente por parte de los estados en el dgspli

de armas espaciales. No cabe duda que las acegidaditares en el espacio seguirdn aumentando
durante guerras futuras. Por lo tanto, se necesdaevaluacion de la utilizacion de la fuerza dedde
punto de vista del derecho internacional.

En contra de lo que se suele creer, en materiaueot del armamento, el Tratado sobre el espacio
ultraterrestre de 1967 (Tratado sobre los prinsipjoe deben regir las actividades de los Estadts en
exploracion y utilizacion del espacio ultraterresincluso la Luna y otros cuerpos celestes) pnoala

el principio de utilizacién de la luna y demas quaer celestes con fines exclusivamente pacificpsry
tanto impone su completa desmilitarizacion. En daydd Tratado no limita las actividades militares
en el espacio entre los cuerpos celestes, el espacio interestelar, sino prohibe de colocar ardeas
destruccion masiva e impone la aplicacion geneshlddrecho internacional, incluso la Carta de las
Naciones unidas.

Sin embargo, el recurso a los armamentos espegates en tela de juicio los instrumentos juridicos
que rigen el uso de la fuerza en las relacionesnationales, gus ad bellumcomo especificado en la
Carta de las Naciones Unidas a un nivel conceptualbstancial. En primer lugar el concepto de
‘fuerza’ necesita una revision. En secundo lugas, diferentes instrumentos juridicos que regulan el
espacio ultraterrestre y los cuerpos celestiatgeeti un impacto significativo en el ejercicio ledal
derecho al auto-defensa, incluso el desplieguesciedes espaciales de defensa contra misiles.

Por ultimo, se examina la posibilidad de establesejus in bello spatiale derecho de conflictos
armados en el espacio ultraterrestre. El autorizné aplicacion de los principios generales y las
técnicas de proteccion del medio ambiente estalegdor las reglas que rigen los nuevos medios 0
métodos de guerra. Ademas la cuestion de los vbgetsta analizada a la luz de las caracteriglieas
los medios espaciales.

El autor concluye que las reglas actuales del Heraternacional se ponen a dura prueba, sin erabarg
se deberia aplicar dichas reglas en el espacioodéormidad con sus principios fundamentales
subyacentes.
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