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SEIZING THE ULTIMATE HIGH GROUND

WEAPONIZING SPACE

JOSEPH SHIELDS

l listorically, humanity’s great-
est advancements in tech-

nology have been fueled by con-
flict. As Everett Dolman, a widely
published scholar who has written
multiple works discussing the ben-
efits of weaponizing space, points

e e e ]
It was competition rather than
cooperation that propelled
mankind into space.

out in his book, Astropolitik, it was
competition rather than coopera-
tion that “propelled mankind into
space”! During the Cold War, the
United States and the Union of
Soviet Socialist Republics (USSR)
were pushed to explore space as an
expression of intense, competitive
nationalism. Although the USSR
was the first nation to reach space,
the US was able to recover from
that initial setback and take the
lead in space innovation, becom-
ing the first to land a man on the
moon. In other areas of develop-
ment, particularly military tech-
nology, closing the gap may not
be possible, particularly if those
developments are used to deny
access to certain aspects of the bat-
tlespace.

Since the end of the Cold War,
innovations in space technology
have become relatively stagnant.
Although US reliance on space
assets, both military and civilian,

has become irreversible and the
quantity and quality of the tech-
nology in use has increased, their
capabilities and applications have
not seen much variation.? It would
seem that another conflict might
be necessary to inspire further
developments. Despite undeniable
American dominance in current
space capabilities, declarations by
Chinese officials of intent to wea-
ponize space, coupled with hesi-
tance by American policy makers
to make such a momentous deci-
sion, could potentially put the US
at a disadvantage in the event of
another arms race.> While many
insist that the weaponization of
space is not likely to happen soon,
the development of new mili-
tary technologies has been a fact
of human existence. Realistically
speaking, there is little room for
an increase in land-, air- and sea-
based capabilities. Even the devel-
opment of robotic warfare serves
only to enhance current capabili-
ties by overcoming human frail-
ties. This leaves the domains of
space and cyberspace. Although
cyber-attacks are becoming more
common, kinetic modes of combat
will always be necessary. This begs
the question: when the time comes
to take the ultimate high ground,
how should the US go about weap-
onizing space?

Although space has been mili-
tarized for decades, there is no

public knowledge of any space-
based weapon platform currently
in existence. This is due, in part,
to the general taboo placed on the
pursuit of such capabilities by the
global community and the gener-
ally stated belief that space should
be reserved only for peaceful uses,
to include homeland security.*
However, many countries, such as
the US, and Russia, and China, are
keeping open the option of wea-
ponizing space. As stated above,
China has already declared its
intent to weaponize space and the
only widely signed treaty banning
weapons in space refers to nuclear
weapons.” While the treaty was
being negotiated in the early
1960s, attempts to ban all weapons
in space were stalled by the USSR.°
More recently in 2008, prior to
Chinas aforementioned statement
of intent to place weapons in space,
the New York Times reported that
Russia and China presented a pro-
posal to the United Nations (UN)
attempting to revive a blanket ban
on such weapons, a proposal which
the US immediately rejected.”
Because the US itself refuses to
abandon this line of research on
space-based weapons, the subject
must be explored. To begin analyz-
ing how space could be exploited,
one must first look at current capa-
bilities.
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The US military performs many
kinetic combat and defense roles.
Not all of these would benefit in a
particularly meaningful way from
space-based platforms. Close air
support for example, while tech-
nically possible, is not practical
from a space platform. Accord-
ingly the scope of this paper will be
limited to ballistic missile defense
(BMD), integrated air defense
(IAD), and power projection. In
this case, “power projection” refers
to the mission statement of the
US Air Force to provide global
reach capability. Currently, this
mission is limited by enemy air
defense capabilities, particularly
in contested air space. Integrated
air defense refers to the systems in
place designed to deny access to
enemy air assets. Ballistic missile
defense is, in the nuclear age, one
of the most important military
missions. It provides a measure of

tance in US security. Currently,
US BMD capabilities are more
advanced than those of any other
country, but they are by no means
infallible.®

According to the Missile
Defense Agency’s website, the
United States currently has four
separate missile defense systems
that can be employed at three dif-
ferent stages of an incoming ballis-
tic missile’s trajectory. Each of the
three stages, Ascent, Midcourse,
and Terminal, are approached in
the same way. Early in its flight, the
incoming missile is picked up and
tracked by an advanced network of
land-, sea-, and space-based detec-
tion platforms. A short time into its
flight, the trajectory of the missile
can be predicted and an intercept
course can be programmed into
the actuators of the Ballistic Missile
Defense System (BMDS).’

security and survivability that is
not present in the mutually assured
destruction (MAD) doctrine. The
problem with MAD doctrine is
that it is not an effective deterrent
against non-state actors, and with
increases in nuclear proliferation,
BMD .carries ever greater impor-

Currently, the first line of
defense is the Aegis Ballistic
Missile Defense System. The Aegis
system employed by the Navy
“defeats short- to intermediate-
range, unitary and separating,
midcourse-phase, ballistic missile
threats with the Standard Missile-3

(SM-3), as well as short-range bal-
listic missiles in the terminal phase
with the SM-27"° On its website, the
Arms Control Association classi-
fies short-, medium- and interme-
diate-range missiles as those that
can collectively strike anywhere
up to 5,500 kilometers away."
The Aegis BMD is also capable of
tracking the longer range intercon-
tinental ballistic missiles (ICBM)
and coordinating that information
with other interceptor systems."?

Ground-based Midcourse
Defense (GMD) is the primary
defense system of the North Amer-
ican continent. Bases in Alaska and
California are capable of launching
a kinetic energy interceptor, called
the Exo-atmospheric Kill Vehicle
(EKV), on a three-stage rocket
designed to impact ICBMs and
some intermediate-range ballistic
missiles outside the Earth’s atmo-
sphere. The EKV is designed to
destroy the target simply by strik-
ing it with adequate kinetic force.”

In the terminal defense
segment, or final descent, of an
incoming ballistic missile, the US
has three BMD platforms. First,
the Aegis BMD mentioned previ-
ously can attempt to intercept the
missile once it reenters the atmo-
sphere. The Terminal High Alti-
tude Area Defense (THAAD) is a
mobile BMD that can target the
missile at higher altitudes both
outside the atmosphere and upon
reentry. Like the GMD, THAAD
uses kinetic energy rather than
a warhead to destroy the target.
The third and final element is the
PATRIOT Advanced Capability-3
(PAC-3). This platform is designed
for both ballistic missile and air
defense capabilities and is specifi-
cally intended to intercept missiles
with a lower range, although it can
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target ICBMs in their terminal ™

or re-entry stage. The PAC-3 is

employed by the US Army to

compliment THAAD.

The biggest issues with the =

US’s current BMDS are time and
gravity. Especially in the case of
intermediate-range and ICBMs,
these weapons are most vulner-
able on their ascent when a large
portion of their thrust is used
to combat the effects of gravity.
Once they begin their descent, bal-
listic missiles gain speed quickly as
they close in on their target. Where
this presents a problem is with
long-range intercept methods.
While the Aegis can be useful for
shorter-range interceptions, the
launch window against exo-atmo-
spheric missiles is lamentably small
before the more powerful ICBM
will simply outrun the SM-3.

Long-range systems are limited
by the same factors that make the
ICBM vulnerable. There is a very
limited window during which
the GMD or THAAD must be
launched in order to intercept the
missile at the apex of its trajec-
tory since both missiles must fight
gravity on their way out of the
atmosphere. If the first attempt to
shoot down an incoming missile
fails, then there will not be another
opportunity to destroy the target
before reentry into the atmosphere.
After this point, the destruction of
the target becomes not only more
difficult but more risky. Gravity
is now accelerating the missile
while it slows the interceptors and
destroying a ballistic missile in the
atmosphere runs the risk of scat-
tering whatever payload it might
be carrying. This is especially haz-
ardous in the case of biological and
chemical weapons, where destruc-
tion of the target risks aerosolizing

24

Patriot or PAC 3 Launch

the payload wherever the wind
takes it.

Although short- and medium-
range ballistic missiles provide
less time to be shot down, the
geo-strategic location of the US
means that any attack must come
from an ICBM. If America’s goal is
to intercept these missiles before
or during the exo-atmospheric
stage, then preemptively placing a
BMD network in orbit is the ideal
solution. This way, the effort of
fighting against gravity is already
accomplished. When the ICBM
is launched, the interceptors will
already be waiting in orbit.

This space-based interceptor
concept carries with it the potential
for integration into the air defense
system currently employed by the
military. Current US air defense
capabilities involve numerous
early warning radar, ground-based
missile defenses, and air-to-air
weapons platforms. Ground- and
air-based radar systems provide
tracking capabilities of any detect-
able aircraft and relay this infor-
mation to waiting air combat
aircraft or surface-to-air missile
sites.'” This IAD system works to
deny aerial access to enemy forces.
However, such systems are not
unique to the US and those con-
trolled by unfriendly nations are
the greatest limiting factor on US
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Air Force capabilities.

The “Vision” of the US Air
Force is, “Global Vigilance,
Reach, and Power”'® As the
space domain has typically fallen
under Air Force jurisdiction, it
seems only fitting that the future
of space development grow in
accordance with that vision.
Currently, US aircraft have the
collective ability to strike any-
where in the world in a matter
of hours. Ballistic missiles reduce
this time to thirty minutes or less.
Quick and devastating strikes are
the key to success for any air force
and such tactics were used to great
effect against industrial targets
early in the history of air power,
with new technology dramati-
cally increasing their effectiveness.
Formidable as these capabilities
might be, such power projection is
limited by the similar capabilities
of America’s adversaries. For the
power projection capability of the
US Air Force to surmount these
challenges and achieve its vision,
new technology must be intro-
duced.

Each of the aforementioned
three  missions—BMD, IAD,
and power projection—can be
achieved by space-based weapon
systems. The RAND Corpora-
tion outlines, in one of their many
publications on policy and strat-
egy, entitled Space Weapons Earth
Wars, four types of space-based
weapons. These include directed-
energy, kinetic-energy vs. missiles,
kinetic-energy vs. surface targets,
and conventional space-based
weapons. Directed energy weapons
include electronic jamming, laser
cutting torches, and a variety of
similar weapons. None of the
directed energy weapons currently
employed on a practical scale are



powerful enough to accomplish
the kinetic missions listed above
and will not be referenced in this
paper. The latter three depend on
the transfer of potential energy to
destroy the target. Kinetic weapons
rely on velocity and mass to cause
damage, while the conventional
e e e e =

Rods from God [are] kinetic
energy weapons capable of
delivering destruction on the
scale of nuclear weapons due
to their enormous mass.

weapons that RAND refers to typi-
cally use stored chemical energy
(i.e., explosives) to achieve their
effect.”” Kinetic energy weapons
have the advantage of being
mechanically simpler, as well
as cheaper, than conventional
weapons with the disadvantage
that they must be traveling at great
speeds to achieve the same destruc-
tive capability. This works well with
space-based systems because the
high altitude means the projectile
has a high potential energy, which
translates directly to kinetic energy
as the Earth’s gravity accelerates it
towards a chosen target. The basic
physics involved is set forth in the
following equation:

Potential Energy = gravitational
acceleration x projectile mass x
altitude

As applied to BMD, when the
weapon system is launched, it is
imbued with kinetic energy by the
boosters which transfers to poten-
tial energy as its altitude increases.
After that, it is a relatively simple
matter of converting the poten-
tial energy of the system back into
kinetic energy using gravity and
intercepting the ICBM’s course at
the proper - moment with a GPS

guidance system. In essence, this
system will work much like the
“Hypervelocity Rod Bundles™®
mentioned in the 2003 “US Air
Force Transformation Flight Plan,”
a theoretical weapon system that,
in many circles, has come to be
known as the “Rods from God.”

There has been much discus-
sion across the internet on physics
websites and future weapons blogs
about the concept of these “Rods
from God,” kinetic energy weapons
capable of delivering destruction
on the scale of nuclear weapons due
to their enormous mass. A recur-
ring argument against this idea
is noted on the Popular Science
website: “Launching heavy... rods
into space will require substan-
tially cheaper rocket technology
than we have today””"?

While this is a legitimate
concern for the powerful weapon
system mentioned by the Air
Force, the force of a nuclear
weapon is far greater than the
kinetic energy required to destroy
any legal targets in a conflict, con-
ventional or non-conventional.
Although the cost of a space-based
weapon system would be great, it
would not be so prohibitively high
as to prevent its implementation
due to the far smaller weight of any
useable weapon.?

The greatest issue with this
system is the problem of atmo-
spheric reentry. The smallest and
cheapest system would destroy
ballistic missiles outside of the
atmosphere where reentry would
not be an issue. This limits the
window of opportunity to the brief
time when the target is above sixty
kilometers.?!

In order to engage below that
altitude, larger projectiles with

atmospheric reentry capabilities
would need to be built, greatly
increasing the cost of the system. A
reentry vehicle is required for such
weapons, kinetic or conventional,
intended for use against ground
or aerial targets. The limitations
of such kinetic weapons include
the fact that, in order to main-
tain velocity, their maneuverabil-
ity and target window is severely
limited. In addition, because they
derive their power from the pull
of gravity, reentry angles must be
steep, giving the weapon system a
very narrow scope of targets at any
given time. Because of this, a useful
system would require deployment
of a larger number of satellites to
be in position to strike targets any-
where around the globe in a rea-
sonable amount of time. Accord-
ing to RAND’s study, six platforms
in high orbit would only provide
targeting opportunities every two
to three hours.”?

These problems are addressed by
RAND’s fourth weapon type, con-
ventional space-based weapons.
Because these weapons rely on
their explosive payload to do
damage, they are less reliant on the
pull of gravity and more maneu-
verable. This seems to suggest that,
while kinetic weapons are limited
to relatively slow-moving or sta-
tionary targets such as buildings or
ships, these weapons could theo-
retically engage a wider range of
targets, to include aircraft and mis-
siles. This also results in a greater
targeting window. The same
number of space-based platforms
requiring hours for kinetic systems
to be in place could provide target-
ing opportunities within minutes
using maneuverable weapons.?

With any given weapon and
type of mission, there are a few
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security concerns that must be
addressed when determining
how to deploy these capabilities.
The first step in establishing an
undoubtedly unpopular space-
based arsenal must
be to ensure its
security. Employ-
ment of space-
based  weapons
would undermine
long-standing trea-
ties and unwrit-
ten agreements
not to pursue an
arms race or place |
ballistic ~ missile
defenses in space.
Aside from the
political backlash,
certain countries
will likely view
this as an attempt . 8
to destabilize the K&

MAD doctrine that has thus far
prevented nuclear war. Deterring
the threat of a first strike attempt,
then, should be the first step in
establishing space superiority. This
must be done quickly if it is to be
effective because once the US plan
becomes public knowledge; any
military retaliation would have to
engage before the system is in place
to have a guaranteed effect.

The next concern is the demon-
strated ability of other countries’
anti-satellite (ASAT) weapons.
Fortunately, such weapons operate
on similar principles to ICBMs and
must exit the atmosphere while
operating against gravity. Once
established, space BMD assets
will be capable of destroying those
threats before they have the chance
to knock out a satellite. Non-BMD
platforms, such as those designed
for ground strike missions, must be
within a certain proximity of such

a system to ensure survivability.

The third concern is the devel-
opment of future technology by
competing nations. Even if the US

manages to establish its weapons
in space before opposing nations
can counter with thier own devel-
opments, there is no doubt that
the power gap created by such a
capability will result in attempts
to counter US space superiority. In
other words, a space arms race is
likely to ensue. In order to main-
tain the lead, the US must antici-
pate future adaptations to the new
way of fighting. These potential
adaptations could be combated
through policy change, a shift in
tactical focus, or any other means
depending on the perceived threat,
but the military must be flexible.

With these challenges in mind,
it is imperative that the weapon-
ization of space must start with
an effective BMD satellite con-
stellation. Decisions about this
system cannot be influenced by
anything other than effective-
ness. The initial deployment of
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such a system is the crucial step
when any weaknesses in the net
will be found and exploited and,
should it fail, another opportunity
will be less likely to present itself.

While building a system that uses
RAND’s kinetic exo-atmospheric
weapons to protect the US might
seem desirable, it must be consid-
ered that a nuclear-capable nation
with far less reliance on space
assets than the US might detonate
a nuclear device upon exiting the
atmosphere, resulting in an elec-
tromagnetic shockwave that would
knock out the new system along
with every other satellite in the
area. The kinetic destruction of a
single Chinese satellite in 2007 in
Low Earth Orbit (LEQ) resulted
in about 15,000 pieces of debris
that are expected to threaten space
assets for more than twenty years
into the future.? The collateral
damage resulting from a nuclear
explosion in LEO would be far
worse. As such, the initial BMD
system must be capable of destroy-
ing targets before they exit the
atmosphere.



In terms of the third concern
listed above, there are many
possible situations that may arise,
not all of which will be covered.
This paper will discuss briefly
some of the opposing strategies
=== = = ———————+————x]]
...given historical trends of
realist politics along with
technological and  military
dynamics, it is only a matter
of time before weapons find
their way into space.

that could prove problematic for
the continued effectiveness of a
space-based arsenal, although
solutions to those problems are
properly the subject for another
paper. Assuming that the estab-
lished BMD system is capable of
defending itself from ground-
based missiles, countries may look
for other means to circumvent the
defenses. Launching new “Trojan”
satellites carrying ASAT weapons
or self-destructive charges dis-
guised as peaceful purpose satel-
lites, or even redirecting existing
satellites to collide with the weapon
systems, are the biggest threats
after the neutralization of ballistic
missiles. The US will have to estab-
lish a policy regarding the launch
of foreign satellites to prevent this,
and/or establish countermeasures
to prevent intentional collisions.
Additionally, the potential to target
surface capabilities may result,
in the longer term, a shift in war-
fighting strategies from surface to
sub-surface warfare. Once initial
attempts to counter a US space
arsenal are exhausted, one could
expect that there will be a shift
toward short- to medium-range
submarine-based nuclear missiles
by US competitors/enemies, result-
ing in unknown launch points and

shorter flight times to compli-
cate targeting by the space-based
systems. Such counters might be
viewed as an effort to correct the
percieved disruption of the Cold
War-era MAD doctrine.

‘There are many political con-
cerns that are beyond the scope of
this paper. However, given histori-
cal trends of realist politics along
with technological and military
dynamics, it is only a matter of
time before weapons find their way
into space, as Dolman advocates.
The key for success in the future
is to be the first nation to take that
step. Although there will be inevi-
table political consequences, the
US cannot allow itself to be placed
at a major strategic disadvantage
by its recent technological stagna-
tion and an excessive concern with
global opinion not shared by its
rivals.”

Although political backlash will
be unavoidable, the deployment
of US space-based weapons must
be executed completely, resolutely,
and swiftly. Though national secu-
rity may temporarily be at greater
risk during the deployment phase,
once space-based defenses are in
place, they will provide security
for the global commons, much like
the US Navy has provided on the
high seas for decades, ensuring
the safe movement of sea-based
commerce, benefitting all, not
just the US. A space-based system
must first be defensively focused
to demonstrate a US concern for
global security and others must be
assured that there are no aggressive
intentions; contol of global orbits
will ensure that sattelite commerce
is safe from other would-be aggres-
sors. Others aggressively-intended
systems would be prevented from
reaching orbit. Once the system

is in place, to include the estab-
lishment of an international body
governing orbits and approving
space-bound payloads, US national
security policy and strategic focus
will still need to accommodate the
inevitable accompanying shifts in
strategic warfare capabilities. In
a world ruled by self-interest, the
party that always plays nice will
lose to the party that acts in its
own self-interest. But in space, like
the sea, US self-interest can serve
mankind.
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