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During the Cold War, U S. mlitary forces enjoyed assured access to nany
tens of bases from which they could project power within Wstern Europe and
the Far East, the two nain theaters of nmilitary engagenent. In the new
security environnent, U S. forces have assured access to only two bases
within 3000 nmiles of its nost likely theater of future nmilitary engagenent,
the Mediterranean-1ndo-Pacific littoral.

Executive Sunmary

In the new security environment, the U S. mlitary' s deploynents and
operations will reflect a greater strategic concern with the bal ance of
power along the long arc of the Mediterranean-Indo-Pacific littoral
than on the bal ance between the major continental powers on the

Eurasi an | and mass. The bal ance of power on the Eurasian | and nass
will remain inportant, but it will also renmain stable w thout
significant U S. mlitary support or intervention because Russi a,
China, India, and Germany are all likely to remain secure from najor
attack by their |andward nei ghbors. Russia, China, and India are all




nucl ear powers and likely to remain so, and therefore enjoy the
ultimate security frominvasion and occupation that nucl ear forces
provide. On the other hand, though a unified Gernmany no | onger
requires U.S. military support to defend its borders from conventi ona
attack, it remains a non-nuclear power. Here, its nenbership in NATO
conpensates by substituting collective for national security, both
protecting Germany from nuclear attack and reducing the instabilities
that mght result froma nore independent exercise of its conventiona
mlitary power.

A greater strategic and nmilitary focus on the bal ance of power al ong
the littoral between G bralter and the Sea of Japan will confront the
United States with near termchall enges that can already be identified
with some precision, and though there is nmuch about the distant term
that is nore uncertain, at |east one of these near termchallenges wll
likely remain a major strategic and mlitary constraint. The constant
theme in both the near and distant security environment is the
chal | enge of rapidly deploying and sustaining decisive mlitary power
over intercontinental distances w thout assured access to bases ashore
in the region of concern

In the near term access constraints to bases ashore w |l have
largely political sources. The formal alliance relationshi ps nost
relevant to U.S. military planning in the new security environnent will
be nore like the U S. -Saudi relationship than, say, the U S. -CGernan
relationship during the Cold War. They will result in | ess predictable
access to bases ashore than during the Cold War because the collective

interests of the United States and its allies will likely diverge as
often as they converge, and there will therefore be many circunstances
in which access cones late or not at all. In addition, many conflicts

in the new security environment will be inpossible to predict in
advance, bringing the United States into tenporary alliances with |oca
states with which it had no prior mlitary relationship. Under these
circunstances, even if US. nilitary forces gain rapid access to bases
ashore, they will be operating in a purely expeditionary environnent,
wi t hout any host nation support or pre-positioned stockpiles of fuel
amuni tion, food, and water. Finally, because of the unique politica
geogr aphy of the Mediterranean-Ilndo-Pacific littoral, there will be

i mportant circunstances in the new security environnent in which |oca
bases sinmply will not exist, or in which the United States will not
want access to |local bases even if they are nade avail abl e.

Anot her near termpolitical constraint on access is nore subtle.
The United States greatly exceeds all of its potential opponents in
mlitary power and is separated fromthem by w de oceans which it
controls. Thus, when it becones engaged in mlitary conflicts, it is
by definition fighting over far less than its national survival or
sovereignty. On the other hand, its opponents often are fighting over
exactly such vital interests. Thus, alongside the asymetry in



mlitary power favoring the United States is an asynmetry in the
interests at stake that will often favor its opponents.

Two consequences flow fromthese asymmetries: U S. political and
mlitary |leaders will be much nore averse to | osses than their
opponents; and those opponents will be forced to focus their limted
mlitary capabilities on the | ess anbitious m ssion of causing | osses
to U S mlitary forces, rather than actually defeating themon the
battlefield. Because the stakes are so relatively high for them
potential opponents will likely be ruthless in choosing howto attack
US mlitary vulnerabilities, ceding |arge areas of uncontested
battl espace to U.S. forces in order to focus their limted mlitary
resources on achi eving nmaxi mumpolitical effect at the chosen point or
points of |leverage. By contrast, because the political stakes are so
relatively lowfor the United States, and the potential threats its
faces so diffuse, the danger is that it will be Iess ruthless in
identifying the points of |everage where its forces are nost
vul nerabl e, and in maki ng the choi ces necessary to elimnate those
vul nerabilities.

In short, the danger is that |ikely opponents of the U S nilitary
will be guided by a clear strategy as they prepare for future
battlefields and that the U S nmilitary will not. Today, the main
points of leverage for likely opponents to exploit are the overseas
bases that traditional neans of |ong range power projection by U S
forces depend on. If the U S mlitary does not reduce its dependence
on assured access to such bases, and increase its dependence on forces
that project power by other neans, then it will face significant and
growi ng constraints on its ability to credibly threaten the use of
force.

In the near term these constraints will be political at their root
because they will be a reflection of the casualty aversion of U S
political and military leaders in conflicts over less than vita
interests, rather than of the ability of a weaker power to actually
defeat the U.S. mlitary. Over the longer term if the U S mlitary
does not reduce its dependence on overseas bases, and assuning the
inevitable decline inits relative superiority in relation to future
regi onal great powers, the constraints on U S. power projection
capabilities will becone nore severe, because they will be the result
of nmore powerful opponent’s who have designed their forces to defeat
US nmlitary forces that nust use fixed bases.

In this way, the need to avoid or reduce dependence on assured
access to bases ashore is the one common |ink between the near and nore
di stant security environments that can be seen clearly today, and it is
t heref ore the domi nant neasure of effectiveness that U S political and
mlitary |l eaders should use in fashioning their mlitary forces to neet
t he denands of the new security environnent. |In responding to this
i nperative, they will need to find ways of maki ng | and-based forces



| ess dependent on fixed bases, and of assuring that naval forces can
si mul taneously mnaintain access to the sea and project nore power from
it.

Because of these denmands, this paper argues that the new security
environnent will place a larger relative burden on the U S. Navy than
on the other services. Even in the near term the Air Force and the
Arnmy face the need for significant transformations in their
capabilities in order to counter the largely political constraints on
access to overseas bases that they are already experiencing. 1In the
nore distant term if they do not transform nmgajor ground fornmations
and air expeditionary forces will face serious mlitary constraints on
their ability to deploy to najor contingencies because the ports and
airfields that they now depend on will sinply not be viable.

By contrast, the Navy faces far fewer constraints on its access to
its sea base in the near term O course, over the longer term
opponents will also attenpt to deny naval forces access to the
Medi t erranean-1 ndo-Pacific littoral, but they will face nore serious
chal l enges in this endeavor than they will in denying |and forces
access to fixed bases ashore along that littoral. The challenge for
the Navy in this environnent will be to preserve its relatively
unhi ndered access to the sea while at the sane tine increasing its
ability to project power ashore fromthat secure sea base

In the very near term a Navy of about today’'s size will barely be
able to neet the demands of the new security environment through
aggressive innovation in the way its existing platfornms use weapons,
sensors, and data networks. This paper identifies several specific
opportunities for such innovation in each of the Navy’'s najor warfare
areas. But a Navy of today’'s size and conprised of existing platformns
will not be able to make up for the gap in U S. power projection
capabilities that will soon enmerge if the other services do not
radically reduce their current dependence on overseas bases. In that
scenario, the Navy will need both to grow and to noderni ze nore
aggressively than its current budget will allow

In short, the Navy may be able to neet the demands of the near term
security by itself, but it will need help to neet the denmands that wl|l
likely emerge in the future. That help can cone either in the form of
real transformation efforts by the other services, or by increased
budget share for the Navy. The best way for U S political |eaders to
maxi m ze the probability of either one of those outconmes is to
formulate a military strategy that defense spending priorities wll
refl ect whose primary neasure of effectiveness for future mlitary
forces is assured access in an environnent where access to bases ashore
will be inherently limted. Such a strategy would either catal yze the
transformation efforts that are necessary, particularly in the Arny and
the Air Force, or lead to the reallocation of resources that will be
necessary if the Navy is to fill the void.






This report argues that new weapons, sensors, and networks can
dramatically inprove the capabilities of the Navy’'s existing and

pl anned platforms, such as the USS Churchill, the first in a series
of inproved Arleigh Burke Cl ass destroyers, but it also assunes that
those platfornms will be procured in nunbers sufficient to sustain a

Navy of at |east 300 ships.

The New, Access-Constrained Security Environnment

Geopolitical and technical trends in both the near and the far term
will make it harder for U S mnilitary forces to rapidly project power.
The domi nant geopolitical change in the new security environnent has
been the virtual elimnation froma purely mlitary perspective of the
need for a continental commtment to the security of Western Europe by
the United States. The dom nant technical change in the new security
envi ronnent has been the continued and even accel erating growh in the
per formance of sensors, weapons, and conmunication links, all broadly
driven by the exponential advance in the speed and processi ng power of



m croel ectroni c i nformation processors. These changes in the externa
security environnent will have two consequences for U S mlitary

pl anners, one of which the United States is al ready experiencing today,
and one that it is likely to face in the com ng decades.

The near-term consequence is that the U S. mnmilitary will generally
find itself fighting in conflicts where the political stakes for the
United States are dramatically | ower than those of its adversaries, and
where pre-existing mlitary alliances are either absent or not directly
relevant. In these conflicts, opponents will be unable to contest U S
mlitary superiority in direct, force-on-force engagenents, but will
seek instead to attack the political will of U S. |eaders by depl oying
their nore limted mlitary capabilities against specific points of
US mnmlitary weakness in ways that naxinmze the threat of U S
mlitary casualties.

In general, these points of vulnerability will vary according to the
degree to which U S. nmilitary forces present opponents with |arge,
fixed, surface targets such as air bases or ports close to the theater
of battle; the degree to which U S. forces nust penetrate ground, sea,
and air battlefields protected by nodern defensive weapons w th non-
steal thy, manned platforns; and the degree to which opponents are able
to focus their nore limted exploitation of nmodern mlitary technol ogy
at those points of maxi rum U. S. weakness or exposure. Under no
circunstances will the resulting U S. vulnerabilities be decisive in a
traditional mlitary sense: the goal for an opponent will be to use
these vulnerabilities to drive up the political costs of an engagenent,
ideally in such a fashion as to deter the engagenent altogether

In the nore distant term the battlefields for which the U S.
mlitary needs to prepare are, of course, |less well defined, but a
| onger-term perspective does force consideration of the potentia
reemergence of one or even several regional “peer conpetitors” to upset
what sonme are already calling today' s unipolar nonent.! Should such a
power or powers energe, the issue of preserving a Eurasian bal ance of
power mght return as the main focus of U S. mlitary planning, and the
chi ef neans of bal ancing such a power will likely be sea power rather
than |l and power. This is because the coll apse of the forner Soviet
Union and the reunification of Germany have fundanentally altered the
bal ance of power along Eurasia’s nmajor |and boundaries, making it
unlikely in the extrenme that a renewed continental comm tnent of U S
ground and air forces on the scale which obtained during the Cold War
wi Il be necessary.?

Instead, strategically significant changes in the Eurasian bal ance
of power are nost likely should China continue to grow in power and
anbition, intensifying the existing conpetition for security and
prestige between China, Japan, and India, and threatening the nany
weal t hy nedi um powers in the long littoral extendi ng between Korea and
the Persian Qulf. In this scenario, the United States mi ght once again



need to commit a nmajor elenment of its mlitary forces to restore the
bal ance. That conmmi tnent would be conditioned by two factors: the
borders in need of protection will bisect seas rather than industrial
heartlands |i ke the North German plain, and the opponent will be
sufficiently advanced to exploit nodern mlitary technol ogy rmuch nore
wi dely and deeply than today’ s opponents. This will result in a return
to nore traditional mlitary planning, in which both sides have the

hi ghest national interests at stake and are willing to suffer
substantial mlitary losses in their pursuit, and in which victory wll
be determined by the result of relatively unlimted force-on-force
struggles for control of the sea and the | and al ongside it, between
opponents with nore equal capabilities.

Strategy and the Near-Term Security Environnent

In the near term U S mlitary strategy needs to account for the
political and military asymetries between the United States and its
potential opponents, and the changed nature of U S. alliance

rel ati onshi ps. Taking these factors into account will nake clear the

i nportance of minimzing casualties, help identify the points of U S
mlitary weakness where casualties are nost likely to be incurred, and
denonstrate why allies will be likely to withhold or limt access to

| ocal bases on their territory in many crises.

Political |eaders of strong powers fighting weak powers over |ess than
vital interests will constrain their nmlitary forces in order to avoid
casual ti es.
Anerica’ s aversion to casualties in post Cold War conflicts has been
nuch di scussed. Fear of casualties neasured in the thousands or even
tens of thousands domi nated the debate over whether to |l aunch a ground
war in Desert Storm a conflict in which U S. stakes were as high as
they are likely to be in any future conflict. In the event, casualties
during Desert Stormwere orders of magnitude | ower than expected,
| eavi ng the question of Anmerica’s tolerance for casualties open for
debate.® Then the events in Mgadi shu, Sonmalia in Cctober 1993 seened to
resol ve the debate.* The death of a small nunber of Rangers and Delta
Force troopers led the United States to abandon that operation
abruptly. A growi ng consensus devel oped that the United States could be
stopped in its tracks by the deaths of a few of its soldiers, |eading
sone to question the viability of its enornous but seem ngly unusable
mlitary power.

The recent experience in Kosovo certainly provides evidence that U
S. political and military |eaders are casualty-averse. NATO air crews
were ordered to renain above 15,000-20, 000 feet throughout the entire
conflict because it was only at that altitude that they renai ned i nmune
from Serbian air defenses, while of course, ground forces were
foresworn fromthe outset. This reduced nearly to nil NATO s ability to



stop or limt the ethnic cleansing being conducted by Serbian arny and
police units in Kosovo, and drove NATO political and mlitary |eaders
to adopt a gradual strategi c bonbi ng canpai gn designed to coerce
Ser bi an conpliance which took nonths to succeed.

The evi dence supporting the proposition that the U S political and
mlitary | eadership has becone casualty-averse is overwhel m ng, but the
expl anation for this aversion has nore to do with the strength of the
U S. positionin the world, rather than the weakness of its |eaders or
its people. As Stephen Walt has argued, the United States is the nost
secure country the world has ever seen

[which] | eads to something of a paradox: Al though solving many

gl obal problens requires active U S. involvenent, Anericans do
not see themas vital to their own interests and they are
unwi I Iing to expend nuch effort addressing them.. Arericans woul d
like to coerce others to do what they want, but they aren’t
willing to risk nmuch blood or treasure to nmake sure they do.?®

In this view, Arerica’ s aversion to casualties, and the degree to
which U S. leaders will constrain howthe US. nilitary fights in order
to reduce their exposure, will depend on the stakes the United States
has in the conflict. Because of the great superiority of U S. power in
today’ s security environnent, and because of the United States’ basic
security, fewif any conflicts are likely to engage its vita
interests, and nmany conflicts, |ike Kosovo, will be fought over nuch
| esser interests.

This structural paradox sets the bar very high for the U S
mlitary, because it must win while keeping its exposure to | osses
extrenmely | ow by historical standards. Certainly, the degree of
accept abl e exposure will vary, depending on whether a conflict is a
maj or contingency on the Korean peninsula or in the Persian Qulf, as
opposed to a humanitarian intervention in Latin America or Centra
Africa. Yet because there is little prospect of war with a great power,
there is little prospect that the U S military will be ordered to
fight without restraint, as great powers have traditionally fought
their wars in the twentieth century.

The main military consequence of this new strategic reality will be
a grow ng denand for weapons that can stand off at a distance from
eneny defenses and avoid direct fire engagenents with their targets at
short ranges. In many cases, such as attacks fromthe air against high-
profile, fixed targets on the ground, |ong range, precision weapons
such as Tonmahawk al ready address this problemfor a |arge subset of the
fixed target set. In other cases, such as in attacks fromthe air
agai nst nobile or hidden targets, the problem of conbining
ef fectiveness with protection from opposing defenses is far from
solved, but it is at least inmaginable howto get there. However, there
are still other contingencies, such as urban counter-insurgency



operations by a regular arny against |ocal guerillas, where it is
difficult even to imagi ne a | ow casualty, standoff sol ution when the
opponent is highly notivated and the United States is not.

The push to provide standoff solutions to battlefield problenms wll
not address all mlitary problens, but it will be ubiquitous as |ong as
asymetric advantages in new mlitary technology give U S. forces the
ability to stand off, and as long as asymetric political stakes favor
weaker powers in a contest of wills. Both the asymetry in politica
stakes favoring the United States’ |ikely opponents in future
conflicts, and the asymetry in the ability to exploit nodern mlitary
technol ogy favoring the United States are likely to endure for somne
time.

Conpared to the United States, |esser powers nust focus their
investrments in nodern military technology in only a few m ssion areas.
Because they spend so little on defense conpared to the United States,

| esser powers nust focus their mlitary investnments nore narrowy, and
the US. mnmlitary nmust not let its pursuit of a nuch broader set of
capabilities blind it to the threats it will face where opponents focus
their mlitary investnents.

Desert Stormwas a maj or contingency in which inportant U S.
interests were clearly at stake. On its eve, the U S. Senate voted
narrowmy to support a ground invasion to liberate Kuwait in which
t housands of U. S. casualties were expected. Yet the opponent in this
case —lraq —had a defense budget that was | ess than 5 percent the
size of the U S. defense budget. In the near term it is difficult to
i magine the United States getting into a conflict with a state whose
mlitary capability would even match Iragq’ s 1991 capabilities.

A def ense budget of $10-15 billion a year, which is as nmuch as any
so-cal l ed “rogue state” spends on defense, can by definition buy only a
smal | portion of the capabilities provided by a budget of sone $300
billion a year. Public descriptions of the threat posed by these rogue
states often mask this reality. This is especially apparent when one
| ooks at the air forces and navies of these states, which cede enornous
sanctuaries of control to their opponents conpared to the efforts, say,
of the former Soviet Union. Thus, the U S. Navy faces al nbst no threat
to its deep-water operations, because smaller states cannot even begin
to afford | ong-range sea-denial assets such as nuclear attack
submarines. Likewise, the US. Ar Force is able to gain total contro
of the airspace over friendly forces quickly, and to penetrate hostile
ai rspace, because very few states can afford even to attenpt to defend
their own airspace fully. Such a defense would not only require a
nodern tactical air force but equally inportant and even nore
expensi ve, supporting assets such as sophisticated Airborne Warni ng and
Control System (AWACS) aircraft.



Only when a country can afford such assets in their requisite
nunbers, and when it has the skill to operate themeffectively, can it
aspire to secure its own airspace and | aunch of fensive operations from
within it using traditional nethods. Instead, future opponents will
likely focus their investnents on tactical ballistic mssiles (TBM)
for offensive attacks against airfields and ports of debarkation used
by U S. forces, and on shorter range, defensive weapons such as anti -
ship cruise mssiles (ASCMs) and surface-to-air missiles (SAMs).

This nmore limted, asymmetrical approach to future battlefields wll
present serious challenges. TBMs with INS/ GPS gui dance and sub-
nmuni tion payloads will be lethal in attacks against |ocal airfields and
ports.® |In some cases, TBMs with nuclear, chemical, or biologica
payl oads will also threaten potential regional allies of the United
States with attacks by weapons of mass destruction (WD), possibly
deterring themfromeven allowing U S. forces access to |ocal bases.

Conpl enenti ng these of fensive weapons wi Il be defensive weapons.
Wthin their engagenent envel opes, nodern ASCMs and SAMs have
form dabl e capabilities and the capabilities of the U S. forces that
nmust operate directly in the face of these threats in the air and on
the surface will be stressed. It is within the engagenent envel opes of
such weapons that the nost expensive U S. instrunents of rapid power
proj ection, such as manned bonbers and aircraft carriers, face their
nost serious threats.

For exanple, take the case of penetrating ground-based air defense
net wor ks based on nobile SAM systens. |In reference to the experience in
Kosovo, where Serbian air defenses were based on nobile SAMs dating
fromthe early 1970s, the U S. Air Force has acknow edged that it
“needs to find and kill non-cooperative defensive systems nuch nore
effectively than it can today.”” In describing a scenario in which nore
nodern nobil e SAMs had been introduced into the conflict, General John
Junper, then Commander of Allied Air Forces in Europe, has acknow edged
that the U S. Air Force “would have had to fight [its] way in with
brute force because we don’t have the techni ques to adequately defend
our sel ves agai nst SAM 10s and 12s."®

The first quotation is an acknow edgrment that while current defense
suppressi on techni ques are designed to destroy a “cooperative” target,
they can only hope to suppress a target that is “non-cooperative.” A
cooperative target is one that seeks to conpl ete a SAM engagenent
agai nst a package of strike aircraft, and in doing so creates a
continuous radar signal that defense suppression escorts can |ocate
wi t hi n hundreds or thousands of feet; the escorts can then jamthe
signal to reduce its range and attack it with a short-range, high-speed
antiradiation mssile (HARM. If the SAM operator stays on the air in
an effort to conplete the engagenent, the HARM has a good chance of
destroyi ng the engagenent radar before the engagenent is conpl eted and
the SAMnmissile will lose its guidance, or in the mlitary vernacul ar



“go silly.” If, on the other hand, the SAM operator shuts down - i.e.,
if it is non-cooperative - both the SAMm ssile and the HARM go silly,
and both the SAMradar and the aircraft it is shooting at survive. In
the first case, the defense systemis destroyed; in the second it is
only tenporarily suppressed.

Iragi SAM operators during the early days of Desert Stormwere, by
and | arge, cooperative, nmeaning that early in the war their engagenent
radars were essentially destroyed, and after that allied air operated
freely at mediumaltitude without need for close SAM suppression
escorts. In contrast, during Allied Force, Serbian SAM operators were
non- cooperati ve, neaning that every Allied strike package needed the
full panoply of SAM suppression escorts. Because those escorts are
scarce, or so-called high demand/| ow density (HD/LD) assets, this put
an upper bound on the rate at which the canpai gn coul d be prosecuted.

The Serb air defense systemwas based on the SAM6, the first Soviet
nobi | e radar-gui ded SAM which first saw action in the 1973 Yom Ki ppur
war. The quotation from General Junper, above, indicates that the nore
nodern nobile SAM 10s and SAM 12s first deployed in the 1980s, which
the United States has yet to encounter, can defeat current U S. defense
suppression assets. This is because their phased-array engagenent radar
and 80-100 mile range mssiles (as opposed to 25 miles for the SAM 6)
can conpl ete an engagenent well before HARM carrying aircraft would
cone into range to |launch their mssiles.

Al ternative approaches to the defense suppression nission that would
be effective agai nst non-cooperative opponents will depend on networks
of standoff sensors that can instantaneously |locate a SAMradar wth
precision sufficient to target it with a GPS-gui ded standoff weapon.
Such an approach separates the sensor that finds the target fromthe
shooter that |aunches a weapon against it, and therefore elimnates the
need for these two functions to be conbined in a manned conbat aircraft
such as the F-22.°

Therefore, future opponents are likely to focus their efforts on the
devel opnent or purchase of nuch nore accurate TBMs, with and wi t hout
WWD payl oads, and on weapons such as the Russian SAM 10 air defense
system or submarine-launched, anti-ship cruise mssiles. H gher
profile but inherently nore expensive purchases, such as a squadron or
wi ng of nodern tactical fighters or several major naval surface
conbatants, buy only a “shopfront” capability that can be quickly
destroyed or rendered irrelevant at the outset of a conflict, as was,
for exanple, the Serbian Air Force in Allied Force

The U S. nmilitary strategy nust adapt itself to this new strategic
reality. Many of the nost inportant tactical and operational chall enges
that domi nated Cold War military planning and procurenent wll not
exist on future battlefields, while others will remain, in sone cases
in nore advanced form A continued focus on the forner, especially in a
time of reduced defense spending, will cone at the expense of the



latter. This would be dangerous because future U S. opponents will
find these points of weakness and exploit them

U S. alliance rel ationshi ps and access to overseas bases will be |ess
formal and nore unpredictable than those that obtained during the Cold
Var .

The main Cold War alliance rel ationships between the United States and
NATO and Japan benefited from a basic agreenent anong the parties to
each alliance on the threats that justified it, the tools needed to
oppose those threats, and the essential equality of national interests
and thernonucl ear risks at stake for all its nmenbers. Al though the
United States domi nated each alliance, it also conmmitted itself to the
nost bi ndi ng of security guarantees: the pronise to use U S. nucl ear
weapons, if necessary, to defend allied territory fromattack, whether
conventional or nuclear. In return for this conmtnent, US. allies
grant ed unprecedented access to bases within their territory and
allowed the United States to station hundreds of thousands of troops.
The rights of access and operational activity granted by each host
nation were codified in formal status-of-forces agreenents and were
therefore predictable and reliable enough to be assumed as a given in
Cold Wr mlitary planning.

Both alliances were a response to the Soviet threat, and both
continue after its demise, but neither, with the inportant exceptions
of Japan in a Korean war and Turkey in lraqg, provides the United States
access to |l ocal bases near or along the long littoral fromthe
Mediterranean to the Sea of Japan. There, a better nodel for the
alliance relationships that will provide such access, when it is
granted, is the U S. -Saudi relationship.

Oiginally forned early in the Cold War, the relationship grew in
i mportance to both the United States and Saudi Arabia after the fall of
t he Shah appeared to elimnate Iran as a buffer between the Sovi et
Union and Persian Qulf oil. Yet the United States gained only limted
access to Saudi bases in support of its Rapid Depl oynent Force (RDF),
nostly in the formof port visits and pre-positioning of ammunition and
ot her supplies. Iraq s invasion of Kuwait resulted in a decision by the
Saudi nonarchy to allow U. S. forces unlimted access, but that decision
was not nade until four days after the invasion began, when Iraq
forces were already poised on the Saudi border.! After the war, the
Saudis allowed U S. conbat aircraft to remain depl oyed, but refused
U S. requests to pre-position a brigade set of heavy arnor.? Those
depl oyed air forces are not always available for use in a crisis, as
during Qperation Desert Fox in Decenber 1998, when the Saudis refused
perm ssion for strike aircraft to fly fromtheir bases.®

Many factors explain this Saudi reluctance. The Saudi regine is a
Sunni feudal nonarchy that sits across a narrow sea fromlran, a Shia
fundamental i st theocracy; it is an Arab state that enjoys good



relations with Israel’s largest supporter; it is a wealthy state with a
snmal | popul ation that abuts several poorer states with |arge and
growi ng popul ations. The United States can solve only sone of the
Saudi s’ security problens, and in fact creates or exacerbates others.
For exanple, there is no question that the Saudi reginme’ s greatest
donestic threat cones from fundanmentalist Islamsts, and the U S
mlitary presence serves as a lightning rod for their clains that the
current regine has failed to protect the holy cities of Mecca and
Medi nah fromthe infidel

Both the 1997 Report of the National Defense Panel and the nore
recent Hart-Rudnman Commi ssion report New Wbrld Comi ng have di scussed
ot her reasons why access to local bases in future conflicts will remain
uncertain. For exanple, the latter noted that:

In dealing with security crises, the 21 century will be
characterized nore by episodic “posses of the willing” than the
traditional Wrld War Il-style alliance systens. The United
States will increasingly find itself wishing to formcoalitions
but increasingly unable to find partners willing and able to
carry out conbined military operations.*

When the alliances that produce base access are episodic and
tenporary, the access they produce will be as well.

Finally and perhaps nost inportantly, those |ike the Saudis who
today grant access to U S. forces do so without the security guarantees
that the United States gave its inportant Cold War allies. This makes
it harder for themto determ ne whether giving U S. forces access will
i ncrease or decrease their long-termsecurity. For exanple, as the
Nat i onal Defense Panel argued, this mght lead to lints on access for
U S. forces when potential allies face regional rivals armed with
weapons of mass destruction.® During the Cold War, the United States
made conmitnents to its nmajor allies that use of such weapons agai nst
their territory would be net by retaliation in kind by the United
States, but such guarantees are absent in alliance relationships with
countries such as Saudi Arabia.

This is not to argue that U S. forces will gain no access to bases
abroad. Wen faced with clear threats to their sovereignty, nmany states
will ask for help, and when it is in the interests of the United States
to respond, its forces will be given access. But this access will often
cone late, after a conflict has already begun; it will often be
austere, in that few preparations will have been nmade in advance; and
it will often be withdrawn or sharply linted after the particul ar
conflict that generated it is resolved.

Strategy and the Longer-term Security Environnent



The longer-termsecurity environment is inherently | ess predictable
than the near term and it is therefore nore difficult to nake specific
assunptions about its likely characteristics. But two assunpti ons seem
credible: first, it is unlikely that the United States will have to
make a maj or continental commtnent in order to preserve a bal ance of
power in Eurasia; and second, the battlefields on the Indo-Pacific
l[ittoral where the United States might need to nake nmilitary
conmmitnents will be nmuch nore |ethal than they are today, because
likely opponents will be able to exploit the nost nodern mlitary
technol ogy. One specific distinction between these future battlefields
and today’s will be that opponents in the nore distant termw || be
space-capabl e; they will have the ability to deploy and operate sensors
in space.

Maj or continental conmtnents on the Eurasian |and nass will not be
necessary.

The unification of Germany and the coll apse of the Soviet Union nmade
CGermany and Russia nuch nore equal in basic power potential, and al so
est abl i shed a nunber of mediumsize buffer states between them Today,
Germany’ s non-nucl ear status is conpensated by continui ng NATO nucl ear
guar ant ees, and NATO and the EU al so serve to ennesh Gernany in a
series of rmultilateral relationships that limt the potential for

i nsecurity anong ot her European powers |ike France and Pol and. Al of
t hese functions can endure without a major U S. commitnent of ground
forces.

The | and border separating Russia and China has al so acquired buffer
states such as Kazakhstan and Mongolia, so that the two | arger
countries abut only in China s upper Xinjiang province and nore
extensively along the border between Manchuria and the Russian maritine
provi nces. Both of these borders could beconme future sources of
instability, but these instabilities should be constrained both by the
fact that China and Russia are likely to remain major nucl ear powers,
and by the fact that the vulnerabilities along their |and borders
should tend to cancel each other out. That is, China is vulnerable to
separatismin Xinjiang province, which is near the base of Russian |and
power, and Russia is vulnerable to separatismin its maritine
provi nces, which are near the base of Chinese |and power.

Finally, Indiais likely to beconme and renmain at |east a nmedi um
nucl ear power, and its geography gives it a powerful buffer agai nst
i nvasion along the entire Indo-Chinese | and border. Central Asia and
the I ndian subcontinent are likely to be enornous sources of
instability, but geography and nucl ear weapons nmake it unlikely that
that instability will provoke a najor ground war between |India and
Chi na.

The nost |ikely venue of great power conpetition and even war wll,
i nstead, have a nore maritinme focus. China and Japan i s one obvi ous



potential conflict dyad, and China and India is another. A triangular
conpetition anong all three powers over control of the energy flows
fromthe Mddle East and Central Asia is al so possible. The nmedi um
powers that sit astride the key sea routes, such as Singapore,

Mal aysi a, | ndonesia, the Philippines, Korea, and of course, Taiwan,
will all have stakes in the outcome of such a conpetition, and will al
face conpeting pressures to bal ance or bandwagon agai nst different
perceived threats to their own interests.

The United States will be the balancer of last resort in these
conpetitions, and the power that will determ ne the bal ance in these
conpetitions will be seaborne. This will put a premiumon forces that
can i ndependently survive in and gain control over contested sea and
l[ittoral battle spaces against all comers, and when necessary, can
proj ect power rapidly ashore. The requirenents for power projection
ashore will stop short of an independent ability to west control of
significant land areas from another great power, and will be focused
instead on two capabilities: the ability to deploy |ong-range fires
rapidly as an equalizer in land conflicts between nmedi um powers and
| arger powers, and the ability to deploy both |l ong-range fires and
ground forces rapidly to a weak power threatened by a nedi um power in
those rare instances when the former’s survival and autonony are an
inmportant U S. interest.

The latter type of conflict has been relatively ubiquitous in the
i medi ate post—Cold War era, and were today’s “unipolar” nonment to | ast
forever, it would probably be the only type of conflict for which the
US mnmlitary needed to prepare. But the unipolar nonent is likely to
be replaced by a nore rmultipolar world in which the United States w ||l
face the prospect of conflict with great powers that spend $150 billion
rather than $15 billion on def ense.

Thus, the United States should plan on dom nating other great powers
at sea without allied assistance, but it should only plan on fighting
other great powers on land with the assistance of another medi um power.
In both cases, the battlefields of the |onger-termsecurity environnment
will be nmuch nore | ethal because the asymetry in wealth and
technol ogi cal prowess that favors the United States today will be gone
or significantly reduced.

Battl es between great powers for control of the sea and land will be

decided in prior battles for control of the undersea and space
Technol ogy has al ready nmade fixed |and targets essentially

i ndefensi ble fromconventional attack by U S. forces, and both the

fiscal and human costs of nmounting such attacks should drop even

further should U S forces fully enbrace standoff weapons w th gui dance

that integrates signals from d obal Positioning System (GPS) satellites

and mniaturized inertial navigation systens (INS).® Technol ogy wil |

al so soon greatly increase, fromtoday's low level, the ability of US



forces to attack a variety of noving or nobile targets such as SAM
radars, tactical ballistic mssiles (TBMs), and arnored vehicles, using
I ong-range fires.® These long-range fires will be cued by w de-area
sensors which will initially be air-based, but which nmay al so
eventually migrate to space-based platforns in low earth orbit for sone
applications. This growi ng arsenal of capability to use |ong-range
fires to attack fixed and nobile |and targets takes advantage of the
enornous asynmetries in technol ogical prowess that now favor the United
States over its |likely opponents.

Capabilities anal ogous to this were devel oped by the U S. Navy in
its Cold War struggle with the Soviet Navy, and particularly with the
Sovi et submarine force. The latter posed the greatest conventiona
threat to allied sea |lines of comunication, and as early as the late
1950s, the Navy was usi ng undersea-based acoustic sensors to detect and
track Sovi et subnmarines on an ocean-w de basis, and to cue | ong-range
anti-submarine warfare (ASW platforms to prosecute them This
capability was al so based on an asymmetry in technol ogi cal prowess, in
this case the ability to understand the significance of and exploit
narr ow band | owfrequency acoustic signal processing, but that
asymetry was eventual ly reduced by the Soviet Union, albeit too late
to influence the course of the Cold War.

Maj or asynmmetries in technol ogi cal prowess are rare in nmajor power
conflicts, and usually evanescent when they do occur. The dom nant
technol ogi cal characteristic of the longer-termsecurity environnent is
that Anerica’s current advantage over the rest of the world woul d be
greatly reduced if one or several new regional powers arise in Eurasia.
In prospective battles with such a power, the United States will once
agai n have to assune the golden rule of war between nore equal powers:
that which it can do unto others, they are likely to be able to do unto
it.

US mlitary planners faced with an increasingly |ethal environnent
on or near the surface along the Eurasian littoral will still need to
operate so as to gain information and project power. But in a
conpetition with a major regi onal power, no operating nedi umwill
remain a sanctuary for long, and battles for control of those nediuns
wi Il be nuch nore intense than they would be in today' s security
envi ronnent .

Fi xed targets on the surface will be indefensible if within range of
an opponent’s arsenal of precision TBMs and cruise nissiles, for as
long as the supply of those weapons | asts. Even nobile targets on the
surface will be at greater risk if the opponent retains access to w de-
area battlefield surveillance assets. The anti-access capabilities of
future opponents will depend nost specifically on their ability to
detect, locate, and target U S. power projection assets, and their
ability to use space-based sensor networks will be a key deterni nant of
these capabilities.



For exanple, the United States will likely face space-based sensor
networ ks that can support tine urgent strikes against fixed targets
before it will face networks that can detect, identify, and track
nobil e targets on the surface. Al so, of the uncontested sanctuaries in
space and under the seas which U S. forces now enjoy, satellites in | ow
earth orbit are likely to becone vulnerable to future opponents before
qui et nucl ear subnari nes.

This will put a premiumon systens able to spoof these surveillance
networ ks, and on attacks agai nst the network’s space-borne sensors, or
on the ground-based conmand, control, and processing infrastructure
t hat such space-based networ ks al ways depend upon

One nmai n conclusion that should informcurrent defense pl anni ng
t heref ore concerns the issue of access to overseas bases. Were such
access is uncertain and episodic in the near-termsecurity environnment
for essentially political reasons, it is likely to remain problematic
in the longer termfor both political and military reasons. Potential
allies will have to decide whether to join forces with the United
States to oppose regional aggressors that will often be armed with WD,
Even in cases where potential allies decide to join forces with the
United States to oppose such a regional aggressor, significant
conventional mlitary access constraints will remain. Local bases are
likely to be indefensible as | ong as the opponent has a supply of
st andof f weapons with sufficient range to attack them

Forces that neverthel ess nust operate on |and and close with the
eneny will be able to do so only if they operate in such a way as not
to present |large, predictable, fixed targets to that opponent. This
will be very difficult, because nmany neasures taken to avoid mlitary
constraints on access will exacerbate political constraints. For
exanpl e, instead of operating froma single base, air expeditionary
forces mght attenpt to create uncertainty for the opponent as to their
position by shifting their operations on a daily basis anbng severa
| ocal bases. This tactic might succeed in a mlitary sense, especially
agai nst an opponent | acking access to rapid readout overhead i nmagery.
On the other hand, such a concept also assumes unlimted politica
access to several rather than one airbase for each wi ng-sized unit
depl oyed, doubling or tripling the anmobunt of access needed conpared to
traditional concepts of operations. Such a concept al so assunes
several times the anount of pre-postioned fuel, amunition, and spare
parts or, in the likely absence of such pre-postioning, enough airlift
to conpensate.
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As nodern nobile SAM systens and precision tactical ballistic mssiles
proliferate, mlitary constraints on access to bases ashore and on
traditional nethods of projecting power fromthose bases will be added to
the political constraints which already exist

Demands on Today’s Navy in the New Security
Envi r onnent

Because the other services are likely to face political constraints
on their access ashore early in future conflicts, the Navy will face
greater denmands on its power projection capabilities. But the Navy
will also remain solely responsible for countering opposing access



denial efforts at sea, both to ensure the security of its own base of
operations, and to enable the safe entry and secure operation of joint,
followon forces. One key to neeting this challenge will be inproved
sensors and weapons for existing and pl anned naval platforms, as well
as better data networks l|inking those platfornms together.

This section will be organi zed around di scussi ons of strike warfare,
undersea warfare, and anti-air warfare. The evolution of the demands
in each warfare area since the Cold War will be described, and
projections will be nmade of how those demands are likely to change
further in the transition fromthe near to the nore distant term
security environnent. The section ends with shorter discussions of the
evol ving rol e of space and of new chall enges in countering weapons of
nmass destruction (WWD).

This discussion will lay the groundwork for the next section, which
will look at opportunities within those warfare areas for new sensors,
weapons, and networks on or supporting the Navy's main platform
conmmunities — aviation, subnarine, and surface. The specific systens
di scussed will be those which best help the Navy to neet its near term
demands, while at the sanme time preparing it for a nore distant
security environnent where access constraints of all types will be nore
seri ous.

Undersea Warfare

Undersea warfare can be divided for our purposes into antisubmarine
warfare and counter-mne warfare. Both warfare areas have experienced
dramati ¢ change since the end of the Cold War, but both remain

i mportant sources of sea denial |everage for future opponents. That is
because nodern, non-nucl ear submarines and mines renmain in some ways
the ultimate conventional, asymetric threats. They can do damage to
maj or, hi gh value naval platforns, yet they can only be countered by an
ef fort whose cost greatly exceeds that necessary to generate the
initial threat. Thus, they pose unique challenges in today’s security
envi ronnent because they remain one of the best ways to cause
politically significant |osses to Anerican or allied ships despite the
dramatic dimnution in the overall level of the ASWand m ne threat
conpared to the Cold War. This often nakes the case for better ASWand
mne warfare capabilities both inportant and difficult to make in

t oday’ s budgetary environnent.

ASW During the Cold War

The U. S. Navy energed fromWorld War Il victorious in two ASW
canpaigns. In the Battle of the Atlantic, U S. and allied anti submarine
forces beat back the chall enge posed to their sea |ines of

comuni cation by Doenitz's U boats, while in the Pacific, a
prosubmari ne canpai gn was waged by Anerican submarines that cut the sea
lines of comunication within Japan’s G eater East Asia Co-Prosperity



Sphere. In the years imediately after the war, the U S. Navy
confronted a nmajor challenge to its undersea warfare dom nance. Gernan
subnmari ne devel opnent, driven by the rigors of waging the Battle of the
Atlantic against the Allies’ increasingly potent ASWforces, had | eapt
forward during the course of WNI. By the end of the war, using
snorkel s, greater battery capacity, and better hull forns, the

Kri egsmarine had depl oyed Type XXl subrmarines with vastly inproved

of f ensi ve performance whil e submerged. These devel opnents cane too |ate
to influence the outcone of the war, but they were a harbi nger of
things to conme, since their designs also fell into the hands of the
Sovi et Uni on.

Sovi et submari nes based on these German designs threatened to render
obsol ete much of the U S. Navy's ASW posture, which had been focused on
dealing with subrmarines that |ost a substantial portion of their
of fensi ve capabilities when forced to subnmerge. At the sane tine, the
Sovi et Union, being a continental power, threatened to make the U. S
Navy’s victorious submarine force irrel evant, since submarines were
primarily useful as an anti-surface weapon agai nst nerchant shi pping,
and the Soviet Union could easily survive without nerchant shipping.

Qut of this challenge grewtwo initially separate innovations which
when brought together, forned one of the cornerstones of the U S
Navy’'s Col d War ASW post ure.

The first innovation involved the exploitati on of passive acoustics
to detect and track subrerged submarines, using the sounds they
generated as a signhature. Passive sonars significantly increased the
range at whi ch subnerged subnarines coul d be detected conpared to
active sonar, allowing for very wi de area searches by ocean-w de sound
surveillance systens, which in turn could be used to accurately cue ASW
platforns to | ocalize and prosecute the submarine contact. The second
i nnovati on began with the enbrace by the U S. Navy's subnarine
comunity of ASWas its primary Cold War mission. Al though this focus
on ASWpredated the introduction of nuclear power, its full potential
was realized in the early 1960s when qui et nucl ear submarines were
devel oped that could hear their |ouder Soviet counterparts at nuch
greater ranges than they thenselves could be heard. This acoustic
superiority lasted al nost through to the end of the Cold War.

Submari nes were certainly never the only ASWinstrument during the
Cold War. Maritime patrol aircraft also played a key role as undersea
surveillance systens becane fully operational in the early 1960s.

Patrol aircraft offered speed that submarines |acked, making them
particularly useful in the initial localization of a contact which
could then be handed off to a platformw th nore endurance, such as a
nucl ear submarine. The surface warfare community renmai ned dependent on
active sonar and short range ASWweapons until the late 1970s. Then, in
response to the depl oynent of nore capabl e Sovi et submarine-Iaunched



antiship mssiles, surface conbatants al so enbraced passive acoustics
and | ong range, shi pborne ASW helicopters.

By the early 1980s, all of the Navy's platformconmunities were
bei ng used successfully in ASWoperations agai nst Sovi et subnari nes,
and increasingly these operations denanded a hi gh degree of
coordi nation as Sovi et submarines becane quieter. Earlier in the Cold
War, when U S. acoustic superiority was still unchall enged, each
pl atform comunity’s ASW operations had been relatively independent of
each other. This independence reflected a natural division of |abor
based on the strengths and weaknesses of each ASWplatform Thus,
submarines went forward into contested waters where ot her ASW pl atforns
could not operate, maritine patrol aircraft used their speed to
prosecute | ong range contacts generated by underwater surveillance
systens, and surface conbatants utilized their endurance to provide a
| ocal screen for battle groups and convoys.

The key to success in these relatively uncoordi nated operati ons was
mai ntai ni ng a high degree of acoustic superiority over Soviet
submarines. lronically, that superiority began waning in the 1980s,
just as the Cold War was ending, in an echo of the end of Wrld Var 11
This ending to what was the third battle of the Atlantic was fortunate,
but current trends in Anerica’ s external security environnent nay
confront the U S. Navy with new ASWchal |l enges not unlike those it
avoi ded when the Soviet Union collapsed, albeit on a snmaller scale.

ASW After the Cold War

The threat to Anmerican acoustic superiority resulting fromthe first
Sovi et depl oynents of the Akula in the md 1980s may recur in today’s
security environnent with the increasingly wide proliferation of nodern
non- nucl ear submarines. Deployed relatively close to their honmes, in or
near littoral waters through which the United States may need to

proj ect power fromthe sea, and where it is easier for a weaker Navy to
obtain cueing information against U S. ships, these submarines pose a
potentially form dable threat. Wth a conpetent crew and the kind of
advanced weapons that are now wi dely available in global arns nmarkets,
a nodern non-nucl ear subnarine deployed in its own backyard m ght
becone a poor man’s Akula. O even nore concern is the fact that nodern
weapons, such as wake honi ng torpedoes for exanple, tend to reduce the
demands on submarine crews, making even | ess conpetent crews too
dangerous to ignore.

Moder n non-nucl ear submarines are both better than those depl oyed by
the Soviet Union during the Cold War, and nore w dely avail able as
defense industries that served their home markets during the Cold War
now use exports to stay alive. One reason that the subnarines are
better is because many decades of continual investnment by countries
li ke Germany and Sweden have finally paid off in the formof non-



nucl ear submarines with air independent propul sion (Al P) systens that
make themnore |ike true submarines rather than nmere submersi bl es.

These subnmarines still do not provide anything like the nobility and
endurance of a nucl ear subnmarine, but they reduce the indiscretion rate
of a traditional diesel-electric submari ne when on a sl ow speed patrol
Such a submarine, patrolling in alimted area in or near its hone
wat ers, would need to expose its snorkeling mast nmuch |ess frequently
than do current diesels like the Russian Kilo.

Such subrmarines will also be armed with better weapons and fire
control systems. One particularly alarm ng devel opment is the marriage
made possible by the end of the Cold War of the air independent, non-
nucl ear submarine with the submarine-1aunched antiship nmssile. Arned
wi th Harpoons or Exocets avail able from several western suppliers, or
Russian mssiles |like the Novator 3M54E, these platforns can | aunch
fire and forget mssiles fromover the radar horizon w thout the need
for the noisy and battery-draining approach run necessary for a
traditional, torpedo-armnmed, diesel-electric boat.® Absent high quality
over-the-horizon cueing, these attacks will be prone to hom ng on the
wong target in a cluttered environnent, but will be very hard to
def end agai nst in those cases where the weapon hones on the right
target. This threat circunvents the traditional ASW approach to
dealing with very quiet diesel-electrics, i.e. to flood the ocean
surface with radar and use speed to force the submarine to either run
down its battery and expose itself in an attack run or stay quiet and
def ensi ve

There is also a political challenge associated with conflicts in
which the United States is fighting over less than all out stakes. In
such conflicts, there will be a very |ow tol erance for shipping | osses,
but the presence of an opposing submarine force will put great pressure
on the Navy if it mnust rapidly project power and protect agai nst those
submari nes at the sane tine.

Regardi ng casualties, even in a major regional contingency, the
stakes for the United States are linmted while those of its opponents
are very high indeed. The opponent may be willing to run great risks
and sustain high | osses, while the US. is less willing to do so.

Faced with the possibility or the reality of |osses at sea, the Navy
will need to nount a major effort to elimnate the threat of further
losses. In order to be able to do this while still projecting its own
power, the Navy will need to make ASWa | ess asset-intensive and
protracted exercise.

A good analogy is to the great Scud hunt of Desert Storm Thousands
of sorties were diverted over several weeks fromthe air war during
Desert Stormto hunt for SCUDs to little or no effect. Froman ASW
perspective, this experience is illumnating for both operational and
political reasons.



Qperationally, Scud hunting was |ike ASWusing traditional nethods
against a very quiet target. A large area needed to be searched for
objects that easily blended into the background and only internmittently
exposed thensel ves. Thus radar was used to flood SCUD operating areas,
unattended ground sensors were al so deployed, and aircraft were used to
pounce on potential contacts. This was a protracted, extrenely asset
i ntensi ve endeavor, characterized by fal se al arns, high weapon
expenditures, and | ow success rates. In short, a SCUD | auncher was
nost likely to reveal itself by successfully launching its weapon, just
as sinking ships are often the only reliable indication that there is a
submarine in the nei ghborhood.

The political lessons of the SCUD hunt also apply to ASW Before
the war, the SCUD had rightly been dismssed as a serious nmilitary
threat, but once they began landing in Israel, the political inperative
to allocate scarce resources to at |east appear to counter this threat
rapi dly overwhel ned these narrow mlitary calcul ations. The sane
political pressures would be brought to bear on ASWforces facing
active eneny submarines, but unlike the Iraqi Scuds, which were terror
weapons without nuch military utility, submarines are a serious
mlitary threat as well a political one. Therefore, it will be
i mportant to avoid delays in containing the ASWthreat, and an ensui ng
delay in the closure of Marine anphibians or Arny sealift ships.

A delay of several weeks during the halting phase of a najor
contingency night not be a war stopper all by itself, but it is
i nportant to understand the consequences for current tine phased force
depl oynent list (TPFDL) tinelines, which assunme closure of nillions of
square feet of pre-positioned sealift within the first two weeks of the
start of an MRC. This would transforma rapid deploynent into a sl ow
one, throw the depl oynment tinelines of all the services askew, and open
a wi ndow of indeterminate size at the outset of a conflict in which the
eneny can operate unnol ested except by those opposing forces already in
t heater, assum ng they do not need an open sea |ine of comunication to
sust ai n t hensel ves.

There is also a doctrinal challenge the Navy faces as it attenpts to
increase its ability to project power fromthe sea. The Navy faces a
new operating environnment in which it is increasingly relevant and
therefore in demand. Unlike in the post WWI era when the Navy was
searching for a mssion, it has been inundated with new m ssions in the
post Cold War era, and these new m ssions conpete with ASWfor
resour ces.

Thi s has serious consequences for ASW because, as noted above, ASW
is anulti-platformmssion area perfornmed by nulti-nission platforns.
As the Navy's strike warfare, anti-air warfare, mssile defense, and
anphi bi ous warfare capabilities have grown in inportance in the
nation's mlitary strategy, the Navy has shifted its focus away from an
enphasi s on blue water sea control toward power projection and |and



control inthe littorals. Yet these missions nust be perfornmed by the
same platfornms that will perform ASWin the littorals - the air,
surface, and subnmarine communities, all supported by the ocean
surveillance community.

This “multi-mssion pull” increasingly makes ASWconpete with strike
warfare and theater air and m ssile defense for the sanme resources and
training opportunities. This shift in orientation is occurring at a
ti me when technol ogy increasingly demands that ASWbe a coordinat ed,
“conbi ned arns” exercise if it is to succeed. Al elenents of the
Navy’'s ASW posture nust be naintained to succeed in the fight against
qui et subnarines, but all three of the Navy’'s najor platform
communities also face pressures to inprove the capabilities of their
mul timssion platfornms in other mssion areas.

M ne Warfare During and After the Cold Var

Counter-mne warfare in today’ s security environnent shares much in
comon with ASW but is also unique in several respects. Like nodern
non- nucl ear subnarines operating on battery, mnes can not be detected
at operationally significant ranges using passive sonar, and they
“operate” in a shallow, cluttered environnment in which their snmall size
and ability to remain still while retaining operational effectiveness
all conspire to make detection and classification with active sonar
extremely difficult. Likewise, in their effects, they also pose the
same kind of asymmetric threat in operations where the U S. Navy and
its allies nmust limt ship losses to very |ow | evels.

Li ke submari ne-| aunched torpedoes, mnes attack ships under their
wat erl i ne which nakes themextrenely I ethal, but unlike submarines,
mnes lack nobility. Thus even nore then submarines, mnes are only
ef fective when used in confined waters or chokepoi nts, and nmost m nes
also require relatively shall ow water. Thus, nines have al ways had
particular utility when used to limt passage to and fromports, to
[imt the operation of ships in shallow coastal waters or straits, and
to frustrate or delay anphi bi ous assaults.

Al'l of these potential uses for mnes have been of historic concern
for the U S. Navy, but during the Cold War its counter mi ne posture was
determined largely by a snmall subset of this threat. First,
tradi tional anphi bious assaults were not considered likely in a najor
war with the Soviet Union, and though the Navy and the Marine Corps
retained capabilities to clear nmnes in the approaches to a | andi ng
beach, the requirenents in this mssion area were set at the relatively
| ow | evel expected in |esser contingencies. Second, the U S. Navy's
mai n operational focus during the Cold War lay in countering the Sovi et
Navy’' s expected attenpts to contest control of the Atlantic and Pacific
sea lines of communications (SLOCs). In this blue water environnent,
mnes were a nmnor factor. Certainly there were ports at both ends of
these SLOCs, and there were al so shall ow, enclosed seas |like Baltic and



the Yell ow Sea which woul d have been contested, but here Allied navies
bore the brunt of the counter-mne burden. The main exception to this
division of labor lay in the need for the U S. Navy to assure access to
ports in the United States. For this purpose, the Navy devel oped and
mai nt ai ned a dedi cated, U.S. -based M ne Counterneasure (MCM force.

Desert Shield illustrated two weaknesses in this posture. First,
early arriving naval forces |acked the organic MM capabilities needed
in the event of an aggressive lraqi mne laying effort in the shall ow
waters of the Persian GQulf. 1In the event, a relatively snall and
i nconpetent Iraqi mine laying effort led to two maj or ship casualties.
Second, even after dedicated MCMforces arrived in the GQulf after
several nonths, these forces could not clear the extensive mne
def enses the Iraqgis had prepared along the Kuwaiti coastline with
sufficient confidence to enable an anphi bi ous assault.

Thi s experience highlighted the new MCM chal | enges presented by the
new security environnent. First, CONUS-based, dedicated MCM forces can
not deploy fast enough to support a forward depl oyed Navy that rmnust
confidently operate in littoral waters early in a conflict, so those
forward depl oyed forces nust have organic MM capabilities that at
| east allow themto find, identify, and evade m nes that would
otherwise linmt its access. Second, a serious mning effort by a
conpetent adversary using nodern mines will demand MCM capabilities
based on new t echnol ogy not resident in existing MM forces.

This challenge will be nost serious in two specific scenarios where
m nes can extract the greatest |everage; in deterring anphibious
assaul ts agai nst prepared coastal defenses, and in del aying or
interdicting the depl oynent and sustai nment of |and-based forces by
m ning the ports of debarkation to which their sealift nust have tinely
and uni npeded access. In the second of these scenarios, the ASWand
MCM chal | enges nerge, as the submarine is the only mning platform
avai l abl e to a weaker power seeking to operate in an opponent’s hone
waters. |In both cases, the U S. Navy's challenge is to enabl e power
proj ection and sustai nment of joint forces.

Antiair Warfare

As with undersea warfare, elenents of the U S. Navy's current antiair
warfare (AAW posture can be traced back to its experience in Wrld War
1. But the Navy's AAWforces al so face the brand new chal | enges of
countering both conventional and WWD-arned, |and attack ballistic

m ssil es and projecting defense ashore against them Today's antiship
cruise nmssile threat is the descendant of the Kami kaze threat and
represents the prinmary above-the-waterline access constraint on naval
surface conbatants. Ballistic mssiles do not pose such a threat to
ships at sea, but the threat they pose to targets ashore may only be
countered in an access-constrained environnent fromthe sea. Thus, the



Navy will need to defend itself at sea, and project a defense for joint
forces ashore fromthe sea

Antiship Mssile Defense During the Cold War

The integrated air defenses contained within Carrier Task Forces becane
quite effective agai nst Japanese di ve bonbers and torpedo bonbers for
two reasons. First, they projected the defense outward such that nany
Japanese aircraft never delivered their weapons, and second, their
inner or term nal defenses greatly reduced the effectiveness of weapons
that were delivered by deterring nost Japanese pilots fromflying the
delivery profiles necessary to give the short-range and ungui ded

anti shi p weapons of the day the accuracy needed to strike a maneuvering
ship with reasonabl e probability.

During the last year of the war, two new AAWchal | enges presented
thensel ves. First, the Navy's Carrier Task Forces sw tched from
pursui ng the by then defeated Japanese fleet to supporting anphi bi ous
assaul ts beyond the range of |and-based, tactical aircraft. This fixed
carrier operations in space and tinme, naking their novenents nore
confined and predictable, therefore nmaki ng them easier for opposing,
| and- based air forces to find. Furthernore, this limtation on the
carriers’ ability to use novenent and deception to frustrate Japanese
air attacks lasted for the weeks or nonths that it took to build up
| and- based avi ation ashore.

Second, it was also at this point that the Japanese introduced the
Kam kaze tactic. The challenge posed by Kam kaze aircraft was that
their pilots were no |onger deterred by a Task Force's term na
defenses, making the platforns they were piloting into very intelligent
mssiles that were guided all the way to their targets. These aircraft
had no better luck than their non-Kam kaze counterparts penetrating a
task force's outer defenses, but those that did penetrate were nuch
nore lethal. Thus, Carrier Task Forces becane easier to find because
they were tethered to the shore for an extended period, and their
term nal defenses were |less effective agai nst gui ded weapons that could
not be deterred from pressing honme their attacks.

During the Cold War, the evolution of the antiship mssile threat
went through three phases corresponding to the years when the Carrier
Battle G oup was expected to be a primary nuclear delivery platform
agai nst the Soviet Union (roughly 1948-1960), the years when Battle
G oups were focused on projecting power in limted conflicts in the
third world (roughly 1960-1975), and the years when Battle G oups
ref ocused on operations against the Soviet Union, albeit in a primarily
conventional rather than a nuclear role (roughly 1975-1990).

During the first phase, the Soviet Navy depl oyed radar-gui ded
mssiles in both air and submari ne-|aunched versions that were designed
to defend Soviet territory fromcarrier-based nucl ear strikes.

Launched fromfaster, higher flying, radar equipped jet aircraft |ike



t he Badger, these air-launched mssiles posed a day or night, al

weat her threat to the carriers which could not be countered by
traditional air defense systens. Attacking jet aircraft approached the
carrier too high and fast for reactive, deck-launched intercepts to be
effective, while the tactic of having a continuous conbat air patrol in
the air above the carrier was infeasible using the Navy's early jet
interceptors, which had | ow endurance and were not yet truly night/al
weat her platforms. Furthernore, antiaircraft guns were al nost
conpletely ineffective against antiship mssiles with jet and | ater
rocket notors.

Qut of this threat grew several major innovations which have becone
keystones of any nodern integrated air defense system Carrier-based
ai rborne warning and control aircraft with powerful radars were
devel oped and depl oyed which greatly extended the outer ring of a
Battle G oup’s defenses by providing much nore warni ng of attack
Radar - gui ded surface-to-air missiles (SAVs) were devel oped and
depl oyed. SAMs greatly increased the reach and effectiveness of an
i ndi vidual ship’s defenses. Ships so equi pped provided true night/al
weat her air defense capability, and with a fanmly of mssiles of
varying size and range — the so-called 3-Ts: Terrier, Tartar, and
Tal os, these ships also contributed to both the outer and inner
def enses of a Battle G oup.

A less visible but equally inportant innovation of this period was
t he devel opnent and depl oynent of the Naval Tactical Data System
(NTDS). NTDS was the first wi dely-used digital data link and it grew
out of the need to integrate the Battle Goup’s integrated air defense
systenms in a period when the speed and conpl exity of AAW operations had
exceeded the capacity of voice radio |links and yeonen with grease
pencils witing backwards on glass tracki ng boards.

Thus began a cl assi c neasure/ count ermeasure race between Navy fl eet
air defense systens and Soviet antiship systenms. Soviet antiship
m ssiles (ASMs) grew faster and devel oped | onger |egs, forcing the Navy
to further extend the outer rings of its Battle Goups’ air defenses,
and to inprove its SAM based inner rings. It was at this point that E-
2 warning aircraft and F-4 interceptors armed with radar guided air-to-
air mssiles becane the mainstay of the Battle Group’s outer ring of
air defenses. The need to stand off fromgreater distances forced the
Soviet Navy to inprove its ocean surveillance and over-the-horizon
targeting capabilities, which in turn led the Navy to place increasing
enphasi s on evadi ng, spoofing, or destroying those systens.

This race abated sonewhat during the Vietnamyears when the Navy's
Battl e G oups were focused on power projection operations in Southeast
Asia, but renewed with a vengeance during the third phase of Cold War
AAW operations. The Navy energed fromthe Vietnamyears facing a
Soviet Navy arned with a space-based ocean surveillance systemthat
used radar and ELINT satellites to find and identify U S. ships, and



provi de over-the-horizon targeting information to |ong range Sovi et
Naval Avi ation (SNA) and nucl ear powered cruise mssile subnmarines
(SSG\s). Launch platforns like the Backfire and the Gscar were arned
with supersonic antiship mssiles of 100-300 mile range. Fromthis

di stance, SNA bonbers and SSG\s sought to |launch mssiles from outside
a Battle Goup’s outer defenses, thus saturating its inner defenses
with nmultiple incomng mssiles.

Qut of this challenge grew the AAW posture designed to enable the
forward Battl e Group operations envisaged by the Maritine Strategy of
the 1980s. E-2s and F-14s arned with [ ong range Phoeni x AAMs ext ended
the Battle Goup’s outer ring. As inportant, aggressive efforts were
mounted to provide strategic as well as tactical warning to the Battle
G oup of an inpending SNA attack. Qut of this particular initiative
grew sone of the first and nost successful tactical exploitations of
nati onal capabilities (TENCAP), including a program which used mssile
early warning systens to detect and track the exhaust plunmes of Sovi et
naval aviation aircraft in flight. Linked together by real tine data
links, these assets collectively extended the outer air battle hundreds
of mles fromthe Battle Goup, reestablishing a robust barrier that
SNA needed to penetrate before it could launch its nissiles.

At the sane tinme, the Aegis weapon systemwas depl oyed during this
period. Aegis vastly expanded the capabilities of the Navy's air
defense cruisers to deal with antiship mssiles that | eaked through a
Battle Goup’s outer ring. Its phased array radar could track hundreds
rather than tens of targets simultaneously, and its target illumnators
could guide up to 16 SAMs sinul taneously, rather than one or two.
Furthernore, because Soviet antiship mssiles flew high altitude,
arcing profiles in order to extend their range, Aegis could see them at
great distances, and because of the speed with which Aegis could
prosecut e individual engagenents, it could get off nultiple shots
agai nst the sane mssile raid.

In addition to Aegis and the Quter Air Battle, the Navy aggressively
pursued nmeasures to counter Soviet ocean surveillance systens at the
front end of the engagenent cycle, as well as a panoply of close in
systens designed to give each Battle G oup conbatant the ability to
def end agai nst antiship mssiles in their termnal phase.

Sovi et ocean surveillance systens, which by the 1970s incl uded a
substanti al space-based conponent, provide an exanple of the kind of
space capabilities that future adversaries might deploy. Its photo
satellites, ELINT satellites, and radar satellites used technol ogy that
was quite advanced for the tine, including systens designed to
geol ocate el ectroni c em ssions from space, and to use synthetic
aperture techniques to distinguish between specific ship types. And
the U S. Navy's response to this systemis also instructive, including
a reporting systemthat told ships when Soviet satellites were
over head, enission control tactics which denied ELINT satellites a



signal to exploit, or false emitter tactics which put an enmitter
normal Iy associated with a specific platformon a decoy platform

One indication of the success of these counterneasures is the fact
that the Soviets were never able to reduce their reliance on naritine
patrol aircraft such as the Bear, which of course were quite vul nerable
to a carrier’s outer air defenses. It is inportant to keep this
experience in mnd for the future, because it denonstrates that the
nmere denonstration of space capability by a future opponent, even a
very anbitious one like the Soviets deployed during the Cold War, wll
not necessarily translate into an effective ocean surveillance system

The Navy was al so aggressive in inproving term nal defenses during
this period. 1In this category were systens like the C ose I n Wapons
System (CIW5), a self-contained, radar-cued gatling gun designed to
detect and attack incom ng mssiles autonatically as they approached
i ndi vidual ships. Al so, because Soviet antiship mssiles were guided
by snmall aperture radars in their term nal phase, decoys and jammers
were deployed to either fool or blind those radars when they went
active. In this context, the Navy al so began to reduce the radar cross
section of its ships, not to defeat Soviet surveillance efforts, but to
enhance the effectiveness of decoys and jamers used agai nst missile
hom ng radars.

Antiship Mssile Defense After the Cold War
In the new security environnment, the AAWthreat has changed in four
basi ¢ ways. First, the days of large, saturation nissile attacks
| aunched at long range by platfornms with an ocean-w de reach are over.
In that sense, the antiship threat has declined dramatically. Second,
on the other hand, the U S. Navy aspires to a nuch nore aggressive
power projection posture than it did during the Cold War. For exanpl e,
in today’s security environment, in an anal ogue to what happened in the
Pacific during WNI after the Japanese fleet was defeated, Battle
G oups are expected to conduct protracted, high volunme strike
operations within 200 mles of an eneny coast. In the not too distant
future, surface conbatants will be expected to provide naval surface
fire support to engaged Marines ashore fromjust over the horizon of an
eneny coastline. Third, for the foreseeable future, these operations
will likely occur in crises or conflicts where there is a great
asymmetry in the stakes in the outcome anong the contestants favoring
the United States’ opponent. This will continue to make U.S. mlitary
and political |eaders averse to human and nmaterial |oss anbng its
forces. And fourth, “export or die,” post Cold War arnms export markets
will continue to provide potential U S. opponents w th nodern sea
ski mming, antiship cruise mssiles.

Thi s environnment has al ready caused a fundanental shift in the
Navy’' s AAW posture, and this posture will need to continue evolving to
stay abreast of this threat. The essence of this threat is the specter



of supersonic, sea skimrng ASCM attack in the littoral fromtruck-
nount ed | aunchers ashore, fast boats, or non-nuclear submarines that
are largely imune to, or which evade a Battle Goup’ s traditiona

outer defenses, and give individual ship term nal defenses only m nutes
to detect and attack incomng missiles as they break the radar horizon
at a distance of only 15-20 nmiles. This threat is already ubiquitous
today in those operational scenarios where ships nust approach |ine-of
sight of a hostile coastline. Comng this close essentially solves the
opponent’ s surveillance problem and provides sufficient targeting
information to |aunch truck-nmunted, ASCMs down a bearing al ong which
lies a U S surface conbatant within 20-25 mles.

In order to extend this threat outward the 200-300 mles necessary
to sharply limt Battle Goup operations, the opponent will need to
extend its view of the littoral battlespace by noving its surveillance
assets upwards, and to extend the reach of its ASM platforns w thout
t hereby re-exposing themto a Battle Goup’s outer defenses. In
assessi ng how potential opponents will grapple with this challenge, it
is essential to be clear about the problens they will face.

The nost inportant issue is the distinction between a wartinme
capability and one that functions effectively only in peacetine or a
crisis. Wde area surveillance of the ocean surface requires putting
sensors within relatively continuous |ine-of-sight of the area to be
surveilled. |In the case of any near term opponent, these sensors will
need to be deployed in airspace that will be contested during a war.
Certainly in the near term the United States will win those contests
when an opponent seeks to operate well outside its own airspace. Thus,
it wll be very difficult for sonme tinme for potential U S. opponents to
devel op and depl oy a robust, dedicated, ocean wide or even littora
wi de surveillance systemfor use in wartine against U S. naval forces.

Much nore feasible is a systemthat seeks only to preserve the
wartinme reach of surveillance assets out to the “electronic horizon” of
the littoral battlespace as viewed fromthe opponent’s coastline.
Dependi ng on the range and el evati on of the sensors used, the highly
contested littoral battlespace in wartinme wuld extend for at |east 20-
25 mles, and its outer limts would roughly correspond to the 200-300
mle radius limt for current, high volunme carrier strike operations.
Qutside that radius, an opponent’s view would be linmted to peacetine
or crisis operations in which vul nerable assets |ike |ong range patro
aircraft are able to operate because the rules of engagenent do not
allow U S. attacks against them This would enable an opponent to cue
ASCM equi pped surface conbatants with the speed and endurance to trai
Battle G oups, providing a limted but potentially effective “first
sal vo” capability much |ike that pursued by otherw se vul nerabl e Sovi et
surface ships in the Mediterranean during the 1973 Yom Ki ppur War. But
such a wide area systemwould not be effective against Battle G oups
whi ch survived or were not-exposed to the first salvo



Inside a 200-300 nmile radius, early in a conflict, Navy surface
conbatants will face the prospect of ASCM attacks |aunched from | and,
submarines, or snall, fast boats, and cued by el evated, offboard
sensors. The el evated of fboard sensors, whether aircraft, UAVs, or
aerostats, and their command, control, and processing facilities wll
be protected by nodern, nobile SAMs able to reach sone 50-100 miles
outward fromthe opponent’s coast, and at el evations of 50-60, 000 feet,
these sensors will have a horizon stretching sone 200 mles. A further
step upward in the opponent’s anti-access capability will occur within
20-25 mles of its coast. Wthin this region of the littoral, an
opponent’s ASCM missiles will not need of fboard cueing to be effective,
and the opponent’s ASCM | aunchers will be operating in a high clutter
environnent in which it will be nmuch nore difficult for the Battle
Goup to interdict or suppress these |aunchers before they launch their
mssiles. In this environnent, extreme pressure will be placed on the
i ntermedi ate and term nal ASCM def enses of the ships conprising a
Battl e G oup.

Thus, the near to md termantiship mssile defense challenge wll
likely resolve itself into three elenents corresponding to the
survivability of the opponent’s surveillance capabilities: the
opponent’ s peacetine surveillance systemthat gives extended reach but
is vulnerable; it's extended littoral system which reaches out 200- 300
m | es and whose airborne sensors can survive as |ong as the nodern,
nmobi l e SAMs that protect it remain unsuppressed; and its core wartine
systemwhich is limted to the 20-25 nile horizon fromthe opponent’s
own coastli ne.

It is inmportant to note again that the nbst serious access
chal l enge faced by the Navy in this area cones when it is playing the
role of an enabling force for the other services. Thus, for exanple,
Battl e Groups standing off nore than 300 mles from an opponent’s coast
can still launch Tomahawk m ssiles and long range aircraft strikes
essentially at will once an opponent’s peacetinme surveillance system
has been destroyed, albeit at a |l ower sortie rate than when such
operations are nounted over a shorter radius of operation. But naval
conbatants will have to close within 20-25 nmiles of a hostile shore to
provide the naval fires that will enable ship to objective naneuver
(STOM by Marine Expeditionary Units (MEUs), and MEUs will often be the
key to gaining access to the ports and airfields ashore that are
necessary for reinforcing ground and air units.

Tactical Ballistic Mssile Defense After the Cold War

Al ongsi de ASCM defense lies the all new AAWchal | enge of tactica
ballistic nmssile defense (TBMD). Tactical or theater ballistic
mssiles are attractive to | esser powers because they provide a nethod
of launching long range fires against a nmajor power such as the United
States where the barriers to entry created by scal e econom es are nuch



| ower than they are for conbat aviation. This is because the first
mssile that a regional power deploys gives it an initial capability,
wher eas conbat aviation requires a whole systemof systens before it
can provide a credible capability against a major power. Thus, a
country such as Iraq could spend nmany billions on nodern Soviet and
French fighters and not have one of its aircraft penetrate Saud
airspace during Desert Storm while the best evidence indicates that
fewif any Iragi SCUD nissiles were shot down after being | aunched, and
fewif any nobile SCUD | aunchers were destroyed in their |launch areas.

TBMs can be used as indiscrimnate terror weapons whether they are
arnmed wi th weapons of nass destruction or with conventional high
expl osi ve warheads. More anbitiously, with the advent of satellite-
based navi gati on systens |ike GLONASS and GPS, conventional TBMs can be
used with relative precision against high value mlitary targets if
they are provided a nmaneuverabl e payl oad with I NS/ GPS gui dance. These
two potential TBM mi ssions pose brand new access chal l enges to U. S
forces.

First, opposing TBMs, and especially TBMs arned with WWD, create a
political problemif and when they cause potential allies of the United
States to wei gh the advant ages and di sadvant ages of bal anci ng regi ona
threats with U S . mlitary support. |In these cases, the potential ally
will need to be convinced that mlitary cooperation with the United
States against a regional, mssile-armed threat will enhance its
security rather than decrease it by nmaking it a potential target of
m ssile attacks.

During the Cold War, the United States assured allies such as
Cermany and Japan of the value of their close ties to the United States
by extending or projecting its nuclear deterrent forces to cover them
prom sing for exanple to use nuclear weapons first if such use was
deenmed necessary to turn back a conventional attack, and promsing to
treat a nuclear attack against an ally as if it were a nuclear attack
against the United States. In return for these prom ses, and the
repeat ed and very expensive efforts nounted to preserve their
credibility, US. forces were granted extensive peacetime access to the
bases needed to nmount a credible defense of its allies’ territory and
prevent Sovi et expansion.

The anal ogue to extending or projecting deterrence in today’s
security environnent will depend largely on the U S."s ability to
extend or project a credible defensive unbrella over allied territory.
Such an unbrella need not be inperneable to have the desired politica
effect, which is to denonstrate U S. resolve to protect its potentia
allies fromthreats agai nst which they m ght otherw se be naked. Thus,
TBVMD wi Il be an access enabl er because it will reduce the Iikelihood
that potential allies will be blacknailed into appeasing regi ona
aggressors rather than bal anci ng agai nst themby allying with the
United States.



Qpposing TBMs will also pose direct mlitary challenges to U. S.
forces when they becone capabl e of attacking specific mlitary targets
wi th high accuracy. This will enable conventional mssile attacks
agai nst soft, fixed, aboveground targets. Unhardened air bases of the
type that expeditionary air forces nust often use will be vulnerable to
such attacks, as will ports where mlitary and commercial sealift nust
debark. The energence of such a conventional missile threat will
depend | argely on whether potential opponents devel op and depl oy
I NS/ GPS gui dance for the al ready ubi quitous TBMs whose range and
payl oad bunp up agai nst or exceed existing Mssile Technol ogy Contro
Reginme (MICR) limts of 300 kil ometer range and 500 kil ogram payl oad.

In both cases, the need to project TBWVD ashore is a brand new, post
Col d War challenge. Despite the fact that the Soviet Union deployed a
large TBM force during the Cold War, defenses against that threat were
never consi dered necessary for two reasons. First, because of the deep
and prol onged cooperation between the U S. and its nmain allies,
el aborate and very expensive nmeasures to harden overseas air bases
agai nst conventional, chem cal, or even nuclear attack were possible
and were inplenented. At the sane time, prior to GPS, conventional TBM
gui dance was limted to all-inertial systems which could not give the
accuracy needed for precision attacks agai nst such bases. Second, the
geographic scale of the main fronts of the Cold War all owed the United
States and its Allies to use strategic depth to protect the nore
vul nerabl e nodal points of its logistics infrastructure from
conventional missile attack. Thus, for exanple, many (but not all)
maj or NATO ports of debarkation |lay outside the range of TBM systens
such as the SS-21

By contrast, even in Saudi Arabia during Desert Storm which
intentionally built a surplus of expensive hardened airbases during the
Cold War, many allied air units were forced to operate from unhardened
bases within range of lIragi Scud missiles, and both nmain Saudi ports of
debarkation were within range of Iragi Scuds as well. Because Iraq
only fired conventional Scuds, and because those missiles had primtive
gui dance, they could not be ained accurately at such inviting targets.
This threat will alnobst certainly continue to evolve in ways that
greatly constrain the ability of |and-based forces to operate w thout
fear of attack at their operational and |ogistics bases unless those
bases are provided a credi bl e def ense.

Strike Warfare

Over the course of the Cold War, and into today’'s security environnent,
strike warfare operations nmounted by aircraft have evolved into a
mature system In that system individual platforns have becone nuch
nore | ethal because of precision weapons, but the cost of penetrating
nodern defenses with manned platfornms has al so risen sharply.



Al ongsi de traditional conbat aviation are newer standoff precision
weapons such as Tonmahawk cruise nissiles, and TBMs such as Land Attack
Standard Mssile (LASM or Arny Tactical Mssile System (ATACVB).
These systens are substantially less mature in their devel opnent than
conbat aviation, but therefore also face increasing returns on

i nvestrment. Thus, they will get both cheaper and nore capable with
tine.

The new security environnent will demand that strike warfare assets
becone both nore lethal, particularly against noving or nobile targets
in addition to fixed targets, and | ess vul nerable to opposing air
defenses, particularly un-cooperative ones such as those encountered in
Al lied Force, which seek only to survive and renmain a threat in being,
diverting strike capabilities to the task of defense suppression. In
cases where an opponent possesses WVD-arned ballistic mssiles, there
will also be a demand for platfornms that can strike with surprise and
en nmasse, in order to give political |eaders the option to attack all
of the opponent’s WWD weapons and infrastructure at the outset of a
conflict. This will be a particular challenge for the Navy, whose
carriers will provide the best access for tactical aviation in both
crises and early in regional conflicts, but whose deckspace is finite,
anplifying the negative effects of any diversion of its air w ngs away
fromtrue strike operations.

In facing this unique challenge, naval aviation will also possess
some uni que advantages, the main one being the fact that the Navy’'s
other major strike warfare assets in the surface and subnarine
conmuni ties are aggressively pursuing the increasing returns on
i nvestment avail able fromfurther stand of f precision weapon
devel opnent. Together, the air, surface, and submarine comunities
face significant opportunities for conbined arns solutions to probl ens
like finding and attacking nobile targets, or quickly destroying rather
than nerely suppressing a non-cooperative air defense system

Strike Warfare During the Cold War
Met hods of performing the strike warfare m ssion during the Cold \War
varied largely according to changes in the of fense-defense rel ati onship
bet ween conbat aircraft and air defenses, because during nuch of that
period, aircraft were the dom nant strike platform Changes in this
relationship affected both the Air Force and naval aviation

In the beginning, aircraft were designed to sinply fly over eneny
def enses, using a conbination of speed and altitude. This trend
reached it’'s apotheosis with aircraft like the B-70, which was desi gned
to exceed Mach 3 at 60-70,000 feet. In the Navy, the progression from
Savage (AJ-1), to Skywarrior (A-3), to Vigilante (A-5) in heavy attack
squadrons illustrates the same trend. This approach was rendered
obsolete in the early 1960s by the SAM which, by using a rocket notor



finally elimnated for good the high altitude sanctuary that aircraft
desi gners had pursued since the dawn of the air age.

There were two nmain responses to the SAM (One led to the adoption
of ballistic mssiles, which restored to the of fense the advantage in
hei ght and speed, albeit in a platformthat was limted to delivering
nucl ear weapons because of its relative inaccuracy conpared to
aircraft. The second |led to the adoption of |ow |evel penetration
tactics by aircraft. These relied on the fact that terrain
obstructions nmasked a | ow | evel penetrator from surface radars, and
t hat background clutter masked it from airborne radars | ooki ng down at
it. The classic exanple of an aircraft designed for this mssion was
the F-111, which sought survival in fast, terrain followi ng flight.
This is also the tactic that allowed B-52s and A-6s to remain effective
as lone penetrators beyond the early 1960s. It was adopted for both
nucl ear and conventional air operations, and becane threatened with
obsol escence in those two mission areas for different reasons.

The air war in Vietnam as well as the Israeli experience in the Yom
Ki ppur war, denonstrated that |ow altitude attacks were not well suited
to conventional operations. Aircraft flying |ow and fast could not
find and bonb targets with great precision. Nucl ear weapons coul d
conpensate for this inprecision, but in a conventional war, pilots were
forced to clinb to find the target and then dive to deliver weapons
nore precisely on it. Against unattrited termnal air defenses, which
i ncl uded both SAMs and dense antiaircraft artillery (AAA) barrages,
these tactics led to significant |osses and still did not provide the
preci sion necessary to deliver unguided iron bonbs accurately enough to
destroy inportant targets |like bridges or hardened bunkers.

This was | ess of a problemin nuclear operations, because nucl ear
weapons coul d destroy even the hardest targets within a lethal radius
of hundreds of feet. On the other hand, nucl ear operations against
the Sovi et Union required passing through an air defense systemt hat
i ncl uded an enornous fleet of manned interceptors. Low flying bonbers
depended on terrain clutter to hide themfrom airborne radars, but by
the early 1970s, the U S. was using doppler signal processing to allow
such radars to distinguish fixed fromnoving targets in the their field
of view when | ooki ng downward. Look down/shoot down radars, once
depl oyed by Soviet air defense forces, would elimnate the | ow altitude
sanct uary.

The responses to these two separate chall enges were quite different.
For conventional operations, nediumaltitude tactics were adopted.
These tactics depended on two innovations. The first was the creation
of forces dedicated to suppressing eneny SAMs, while the second was the
creation of precision guidance techniques that greatly increased the
accuracy w th which weapons could be delivered from nmedi um altitude
SAM suppression tactics varied by service and country, but in al
variati ons used sonme conbi nation of radar hom ng weapons, janm ng, and



deception to kill or confuse SAMradars, thus creating a nedi um
altitude sanctuary agai nst ground-based air defense systens. From
medium al titude, strike aircraft could | ocate their targets and gui de
new preci si on weapons to them either seni-actively using a | aser beam
to designate the target, an approach favored by the Air Force, or by
command using a data link to steer the weapon based on the readout
provided by a term nal seeker in its nose, the nethod initially
preferred by naval aviation.

Thi s defense suppression tactic was not available to the |Iong range
bonbers of the Air Force's Strategic Air Command, since its aircraft
could not operate as part of a massive strike package contai ni ng
fighters, WIld Wasels firing antiradi ation m ssiles, and various
jamm ng and other electronic warfare aircraft.# One answer was the B-
1, which essentially sought to preserve the low altitude tactic by
conbi ni ng speed with a very sophisticated el ectroni c counternmeasures
(ECM suite. |Its cancellation in the late 1970s led to both standoff
weapons and stealth aircraft. The standoff tactic kept the | aunching
aircraft out of range of opposing air defenses, relying for penetration
on long range cruise mssiles. The small size and terrain-hugging
flight of these mssiles nade them hard to detect and even harder to
kill, and they could be | aunched in nunbers sufficient to saturate
opposi hg defenses. Perhaps nost inportant, a new type of gui dance
system enabl ed these mssiles to fly long distances at very | ow
altitude with precision equal to nmanned bonbers.

Stealth, on the other hand, sought to restore to the aircraft the
ability to penetrate defenses by eluding them Technologically, this
nmeans designing aircraft which either absorb radar energy or reflect it
away fromits transnmtter, hence the unusual shapes of aircraft |ike
the F-117 and the B-2. Wen first deployed, stealth allowed a | one
aircraft to penetrate unattrited air defenses at nmedium altitude and
subsoni ¢ speed as long as it avoi ded daylight operations when visua
det ecti ons were possible.

Strike Warfare During Desert Storm

Systens representing every stage in this evolution participated in
Desert Storm Stealth aircraft carrying | aser guided bonbs (LGBs) and
conventional cruise nmissiles with term nal seekers |aunched from Navy
shi ps and subnmarines were the only weapons ained at targets inside the
ring of term nal defenses surroundi ng netropolitan Baghdad. Anerican
war planners sent only F-117s and Tomahawks agai nst these targets both
because they were the nost heavily defended, and because they were in
areas where col |l ateral danage was | east acceptable. Qher well
defended targets in Irag were attacked by large, mediumaltitude strike
packages i n which escorts out nunbered bonb droppers by as much as 3 to
1. Wen able to use precision weapons, nostly LGBs, the strike
packages were very effective, but there were relatively few LGB-capabl e



aircraft available. Strike packages using traditional iron bonbs were
much I ess effective. |In neither case did aircraft in these packages
suffer significant losses. The low altitude tactic remnained the
preferred penetration nmethod of the Royal Air Force, which |ike other
Eur opean nenbers of NATO had never fully enbraced the strike package
nmet hod because of its great cost. As a result, its Tornados
experienced higher, though still historically |low, |oss rates.

Very rapidly, these conbi ned operations destroyed or suppressed the
Iragi air defense systemto such a degree that a mediumaltitude
sanctuary over lraq for essentially any aircraft was created within
days. This allowed B-52s and, on occasion, even AWACS and tanker
aircraft to operate safely in opposing airspace with only limted
fighter and defense suppression escorts.

Strike Warfare in Allied Force
The Desert Storm experience confirnmed both the value of precision
weapons and the increasing expense of delivering them agai nst well
def ended targets using nmanned aircraft that nmust overfly the target.
However, it only hinted at the promni se of precision weapons, since
percentage wi se so few were actually used, and of those used, the
overwhel mng nmajority were |aser guided gravity bonbs delivered by
aircraft. Thus, other than the Navy’'s Tonmahawk cruise mssile, which
pl ayed a major role early in the conflict, other uses of ballistic
m ssiles and cruise mssiles, both surface and air-|aunched, were
extrenmely limted. Also, Desert Stormdenonstrated the limtations of
any | aser or |R-guided weapon when used through weather. Also, the
various neans of delivering precision weapons were tested al ong only
one axis, that being their ability to penetrate defenses. Q her
potential challenges to precision weapon delivery were absent due to
the i medi ate and wide availability of |ocal bases ashore. Al so, the
Desert Storm def ense suppressi on experience was with a cooperative
opponent, i.e. one that sought at least initially to conplete SAM
engagenents against Allied aircraft even if that nade engagenent radars
and batteries nore vulnerable to destruction by antiradiation nissiles.
Finally, the noving or nobile target problemin Desert Storm presented
itself tothe Allies in a relatively benign geographic and operationa
environnent. Thus, the desert terrain was flat and relatively
featurel ess, giving unrestricted, relatively clutter free views of the
battlefield to allied sensors, while operationally, nobile targets
appeared in “weapons free” environments where the opponent had to
concentrate in order to be effective, and in which collateral damage
was generally not a concern

By contrast, the Allied Force experience produced a very different
set of lessons. First, precision weapons, and specifically |aser-
gui ded bonbs, were widely used. Because of their w de use, and because
peri ods of cloud free weather were significantly rarer in the tenperate



European climate, Allied air operations encountered many periods when
LGBs could not be used effectively. On the other hand, Allied Force
also saw the first, Iimted use of INS/ GPS gui ded weapons inmune to the
effects of weather, but limted to attacks against fixed targets whose
location is known. Second, unlike the Iraqgis, the Serbs operated their
air defense systemin a way designed to preserve it as a threat in
being. Thus, Alied air planners never faced the relatively benign
“air suprenmacy” phase that they experienced in Desert Stormafter

| argely destroying rather than nerely suppressing lragi SAM batteri es.
And third, allied air planners in Allied Force faced a very different
nmobi |l e target problemthan they faced in Desert Storm one in which
geography linmted the view of the battlefield for standoff sensors I|ike
JSTARS, in which nobile Serb ground units were intermngled with
civilians, and in which those ground units were never really forced to
concentrate and nove en masse in order to attack or defend territory
from opposi ng ground forces.

FromLGEBs to INS/GPS. First generation LGBs were day/cl ear weat her
systens, and were used only in the latter part of Vietnamafter the Air
Force and the Navy experienced repeated failure in attacking high val ue
fixed targets around Hanoi.?* Post- Vi et nam devel opnent of forward
| ooking infrared (FLIR) technol ogy all owed night/cl ear weather LGB
operations on aircraft which conbined a | aser designator and a FLIR
Thi s second generation capability was not denonstrated on a |arge scale
until Desert Storm and even then, a relatively snall percentage of the
total force in that conflict was so equi pped.® The wi de depl oynent
since Desert Stormof FLIR laser illumnation pods in both the Air
Force and the Navy has greatly increased the percentage of the force
with such night/clear weather precision strike capabilities against
fixed targets, as denonstrated in nore recent operations over lraq,
Bosni a, and nore recently, Serbia and Kosovo.

LGBs al |l ow cl ear weat her, precision strikes frommediumto high
altitudes, but operations fromthose altitudes frequently encounter
cloud cover. This constraint prevents all weather use of L@s and
t heref ore reduces LGB-based precision strike capabilities to the extent
that cloud cover over the target is common. Even over the deserts of
Irag and Kuwait, this constraint proved troubl esone, and it proved
crippling at times in the nore cloudy, clinmate typical of Serbia and
Kosovo, a characteristic obtaining throughout the tenperate zones of
the world, including all of the Asian littoral

The solution to this problemw Il be weapons that integrate GPS and
inertial navigation systens (INS). Integrated GPS/INS provides an al
weat her, through the cloud, weapon gui dance capability that is conpact,
relatively cheap, and which can be nmade robust agai nst counternmeasures.
As with second generation LGs during Desert Storm weapons reliant
only on INS/GPS were first introduced am dst great acclaimin Alied



Force, but only on a limted scale, nostly in the formof sone 600
joint direct attack nunitions (JDAMs) dropped over 78 days by 6 B-2s.#

I NS/ GPS gui dance will revol utionize precision strike against fixed
targets because, conpared to |aser guidance, it will nake the accuracy
of precision weapons conpl etely independent of weather, range as well
as altitude of delivery, and perhaps nost inportant, a man in the | oop
toidentify and lase the target. In principal, this should nean that
all strikes against fixed targets will eventually be conducted with
st andof f weapons of sufficient range to put their |aunch platforns out
of range of surviving eneny defenses.® This does not nean, however,
that all precision strikes against fixed targets will be nmade with 700
m | e range weapons |ike Tomahawk at $500, 000 api ece. Non-stealthy
aircraft dropping cheap gravity bonbs |ike JDAMw || still be needed to
destroy a |l arge percentage of the total target set, but will need
better defense suppression support to fully exploit their unique
advant ages, and thereby avoid the need to expend at |east two or three
HARMS at $250, 000 api ece on each strike package sortie.?

That INS/GPS will enable a nore robust, standoff, precision strike
capability against fixed targets is fortunate, because as we shall see
in the next section, eneny defenses will |ikely becone much nore
ef fective than they already are. But these defenses will also
conplicate any solution to the nobile target problemby nmaking it
difficult to deploy survivable sensor networks wthin Iine-of-sight of
the nobile targets that need to be found and identified. 1In the
tradi tional approach to attacking both fixed and nobile targets, a man
inthe loop within line-of-sight of both the target and its defenses
conbi nes the target |ocation and weapon ai m ng/ gui di ng functions.

I NS/ GPS weapons can elimnate the need for a human to gui de the weapon,
al l owi ng standoff operations, but a network of sensors within |ine-of-
sight of the targets nust be developed if the human is to be repl aced
in locating the target with GPS-quality precision. No such network

exi sts today.

Fromthe SAM2 to the SAM6 to the SAM 10. Smaller countries which
anticipate conflict with the United States generally do not plan on
nmounting a preclusive defense of their own air space. Instead, they
depend | argely on radar-gui ded SAMs, man-portable IR SAMs, and
antiaircraft artillery (AAA) and assign these systens the operationa
goal of inposing costs rather than providing a preclusive defense.
These costs can be neasured in three ways: directly, as a function of
opposing aircraft shot down; or indirectly, either as a function of
opposi ng strike assets diverted to defense suppression m ssions, or of
strike mssions flowm at altitudes which limt their effectiveness.
There is also an operational tradeoff between air defense tactics
designed to naxim ze direct costs and those designed to naxim ze
indirect costs, and this tradeoff is manifest in the different
approaches taken by Iraq in Desert Stormand Serbia in Allied Force.



I n pressing hone their SAM engagenents, Iraq only succeeded in
shooting down one allied aircraft that enjoyed a direct WIld Wasel
escort, but their SAMunits suffered enornous attrition from HARM
attacks.? Wthin a week, these | osses caused Iraqi radar-gui ded SAM
activity to drop off precipitously, and allied aircraft were able to
operate freely w thout HARM escorts at nedi um al titudes throughout nuch
of lIraqi air space. Thus, by initially seeking to nmaximn ze the nunber
of allied aircraft shot down, the lIraqgis also rapidly expended their
radar - gui ded SAM f orce

The Serbs, faced with a sinmlar operational challenge, chose instead
to maximze the indirect costs incurred by allied air operations. In
nore than two nonths of operations, they only shot down three allied
aircraft, but their radar-gui ded SAMs al so nanaged to survive the war
in large nunbers. |In particular, 19 out of 22 of their nost nodern
nmobil e SAM6 batteries survived, even though they were used throughout
the war, having fired at |east 266 mssiles.® The Serb strategy
appears to have been to preserve the threat of its nost potent, ground
based air defenses in order to force the allies to continue allocating
the full panoply of defense suppression assets needed to suppress them
on each strike mission. They did this by repeatedly refusing to press
hone SAM engagenents, in many cases wasting their mssiles, but making
it quite clear that they were still extent and operational. They al so
repeatedly noved their SAM batteries after such engagenents had
reveal ed their position. Gven the relatively | ow nunbers and hi gh
val ue of allied defense suppression assets, and given the continuing
demand for them their availability put an upper bound on the rate at
which the air war could be prosecuted, a ceiling which was rmuch | ower
t han woul d have been the case if Serb radar-gui ded SAMs had been
destroyed at the outset. This was one of the big indirect costs
incurred by the allies.

Thus, by husbanding their SAMs, the Serbs were able to linmt the
intensity of NATO air operations to that which could be supported by
their Iimted defense suppression assets. Yet the Alies expended
HARMs at roughly the sane rate as they did in Desert Storm but with
much | ess effect.?®

These problens will get nuch worse if and when Allied air forces
encounter nore nodern, nobile SAM systenms such as the Russian SAM 10.
SAM 10 nissiles provide the greater than 100 kmrange of strategi c SAMs
like the SAM2, with the nobility of shorter range systens |ike the
SAM 6. Furthernore, its phased array mai n engagenent radar has both a
much hi gher power-aperture product and a nuch nore agile beamthan its
nmechani cal | y scanned predecessors. This gives the radar a nuch | onger
detection range agai nst even | ow radar cross section targets such as
the stealthy F-117 and the B-2, and allows it to nore quickly acquire
and track multiple targets.



Systens such as the SAM10 will greatly increase the indirect costs
of defense suppression if traditional nethods are maintained. This is
because the greater effective detection range of the systemwl|
prevent even stealthy aircraft fromattacking it w thout a weapon with
a significantly greater range than the HARM In this scenario, WId
Weasel aircraft would have to becone stealthy, and their antiradiation
weapons woul d need greater range than today’s HARM and hi gher speeds,
all in a package snmall enough to be carried internally by an F-22 or a
JSF. This dramatic increase in the cost of individual WId Wasel
pl atforns woul d at best buy an equal capability agai nst new systens
such as the SAM 10 as its predecessors provided agai nst systens |ike
the SAM 6. Yet by refusing to press hone its engagenents, a nodestly
sized force of SAM10s could still extract indirect costs, forcing U S
forces to limt their operations to the Ievel that could be supported
by still scarce and now rmuch nore expensive WIld Wasel platforns.

The unattractiveness of this scenario has led to consideration of an
alternative approach to defense suppression. 1In it, SAM engagenent
radar |ocations are instantaneously and nore precisely deternined using
mul tiple rather than single platformgeolocation techniques. These
techni ques all ow detection of even the briefest signals with a
precision sufficient to target the emtter with an | NS/ GPS- gui ded
standof f weapon rather than an antiradiation mssile. Such an approach
is attractive both because it deals with the advancing threat of
opposi ng air defense systens, and with the tactic of using themin ways
t hat enphasi ze indirect rather than direct costs.

In the near term this is one of the areas where prograns |ike
TENCAP can produce significant |everage by using national assets in
space to help formnetworks of nmultiple sensors within |ine-of-sight of
the rel evant targets.

From Fi xed to Mobile Targets. Fixed targets are often found and
identified using traditional intelligence nethods, often well in
advance of a conflict. Even when the value of certain fixed targets,
such as command posts and WVD storage sites, varies significantly over
the course of a conflict, their positions are still usually known wth
preci sion in advance of the conflict, even if the tinme when it is
optimal to strike themis not.

By contrast, though nobile targets can sonetines be preenptively
struck at their bases using pre-conflict intelligence, usually they
must be found and identified while in the field. Rather than
traditional intelligence nethods, this creates the denmand for
surveill ance and reconnai ssance capabilities with continuous, w de area
coverage that can search for and detect potential targets, classify
themas real targets, and locate themin both time and space with
accuracies conpatible with the accuracy, lethal radius, and tine late
of the weapons that will be used to attack them As any practitioner
of ASWwi |



understand i medi ately, it is the ability to find and identify these
targets in a “noisy” environment with an acceptable false alarmrate
that will be the nost difficult challenge. |In different ways, and
under different circunstances, both the failure of the great SCUD hunt
of Desert Storm and the success of Serb ethnic cleansing activities in
Kosovo during Allied Force, denonstrate that this challenge is a |ong
way from being net.

Q her exanples fromthe recent past mght seemto vitiate this
point. For exanple, in two cases during the Gulf War, the Battle of
Khafji and the later lraqi retreat fromKuwait Gty toward Basra,
allied air forces punmeled Iraqi ground forces fromthe air, in the
fornmer case stopping an attack, and in the latter case turning a
retreat into a rout. The difference is that in both these cases the
false target problemwas noot. At Khafji, this was because the battle
took place in a low or zero noise environment. |In other words,
detection equal ed cl assification because the only vehicles in the area
were lraqgi mlitary vehicles. Later, at the so-called H ghway of
Death, where civilian and nmilitary targets were intermngled, the false
target problemwas initially ignored, although this did not last for
nore than 48 hours, when the decision was nmade to cease operations at
| east in part out of hunmanitarian concerns.®

The Desert Storm SCUD hunt and the effort to slow Serb ethnic
cl eansi ng operations in Kosovo during Allied Force were different
because the false target problemwas real. In the SCUD hunt, one of
the main problens was that allied aircraft had difficulty
di stingui shing SCUD | aunchers fromtrucks and other vehicles. There
were nmany nore of the latter than the former, and both used the sane
road networks. Thus, many fuel trucks were attacked and destroyed, but
fewif any SCUD | aunchers. Another problemwas that the best sensors
were not al ways available for the SCUD hunt because it occurred
relatively deep in Iragi airspace. This often prevented assets |ike
JSTARS and Rivet Joint fromparticipating. |In Kosovo, roughly the same
probl em of distinguishing mlitary fromcivilian vehicles was
exacerbated further by an extrene aversion to civilian casualties and
col l ateral damage, political concerns that were entirely absent from
the SCUD hunt, which was doni nated by the overwhel ming politica
i nperative of keeping |Israel out of the war by reducing, or of at |east
appearing to reduce, the SCUD threat. Al so, there is considerable
evi dence that the Serbs were nore aggressive than the Iragis in their
use of decoys, nmaking an al ready noi sy environnment even noisier, and
diverting Allied weapons fromtheir real targets.

An obvious first step toward addressing these problens is to find
ways of providing continuous, theater w de, synthetic aperture (SAR
and noving target indicator (M) radar surveillance coverage in
support of future conflicts. Such a step would not by any neans be



sufficient as a solution to the nobile target problem but it is al nost
certainly a necessary step toward one.

SAR and MIl are two different radar techni ques that can be conbi ned
in a single surveillance platform?3 SAR uses the novenment of the radar
platformover tinme to create an artificially wide “aperture” or antenna
that can be used to produce higher resolution i mages of a fixed target
than coul d be produced using the natural aperture of the platforms
radar antenna. Wth SAR a radar gains an inaging capability with
resol uti ons approachi ng those nornally provided only at nuch higher
optical wavel engths. By contrast, MIl exploits the relative novenent
of a noving target nornal to the path of the radar platform It does
this by exploiting the fact that radar pul ses reflected back froma
target noving toward the radar have a hi gher, or doppler shifted
frequency than the pul ses reflected fromthe stationary background
around the target. Wth doppler signal processing, the radar can
therefore be instructed to “see” only noving targets, and the
background clutter can be filtered out.

When conbi ned, a SAR/ MIl radar can detect and track noving vehicles
over a wide area using the MI node, or provide high resolution
precisely located i mages of a series of spots within that area
SAR/ Ml radars can not yet interleave these two different nodes rapidly
enough such that a target detected using the MIl node can be inaged and
nore precisely located using the SAR node as soon as it stops noving,
and then picked back up on MIl once it starts noving again. Wen and
if this capability is developed, it will in theory allow continuous,
al |l weat her tracking of high value nobile targets within the coverage
area of the radar. 1In practice, this capability will be dependent both
on the density of SAR/ MIl coverage over the battlefield, and on the
skill of the network’s human operators.

Two maj or technical challenges will dom nate SAR/ MIl sensor
devel opnent. One concerns the precision with which it can locate
targets, and the other concerns the degree to which it can identify and
classify the targets it detects. Mobile targets pose particul ar
chal l enges in both areas. Current MIl radars cannot by thensel ves
provide targeting quality geol ocation information for noving targets,
and their classification capabilities are limted to relatively gross
distinctions like that between tracked and wheel ed vehicles. There
will certainly be great technical progress in both these areas, and it
is well beyond the scope of this report to specul ate about the details
of what will result, but it is possible nowto outline how different
out conmes in SAR/ MIl sensor devel oprment might broadly effect other
el ements of the nobile target problem

At one extrene, perhaps in the near term one can inmagi ne SAR/ Ml
radars providing a cueing function to other platforms which would
classify and attack the target. The latter two functions mght be
conbi ned on one platform probably a conbat aircraft, which would



result in the sinplest, nost evolutionary architecture, albeit one that
woul d remai n constrai ned by the future defense suppression chall enge.

At the opposite extrene, one could imagi ne SAR MIl radars, probably
linked with other sensors using different phenonenol ogies, in a gl oba
or theater-w de network which could find, classify, track, and target a
variety of nobile targets of interest. This targeting infornmation
coul d be used to launch standoff weapons from pl atforns depl oyed

out side the range of eneny defenses. The sinplest and cheapest of

t hese weapons ni ght be capable only of quickly attacking a set of GPS
coordi nates provided by the network. This would be useful against a
nmobi l e target tenporarily at rest, such as a SAM 10 radar. More
conpl i cated woul d be a weapon able to receive continuous GPS targeting
updates fromthe network in flight, providing a closed | oop between the
sensor and the weapon, and naking it possible to attack targets that
had noved after the weapon was | aunched. Most conplicated would be a
fire and forget weapon with a term nal seeker able autononously to
reacquire and attack a noving target designated by the network using
autonmatic target recognition (ATR) al gorithns.

In all of these architectures a common thene is that targets are
found, and in nmany cases identified and precisely |ocated, by sensors
separated fromthe weapon delivery platform This separation inplies
an inportant additional characteristic about future strike operations
against nobile targets. They will, in today's jargon, be net-centric
nmeani ng that the strike platforns participating in such operations wll
be dependent on their connectivity to of fboard sensors via a network
for their effectiveness. |In nany cases, elenents of these networks
will need eventually to nmigrate into space

The Navy and Space During and After the Cold War

During the Cold War, space was a sanctuary used for intelligence or
mlitary purposes by both superpowers, nostly for renote sensing,
comuni cation, and navigation. The main value of space to naval
warfighters was and is that it provides an el evated perch fromwhich to
send and/or receive signals fromearth. Wth sone inportant

exceptions, the Cold War saw space-based renote sensors focused on the
intelligence and early warning function, rather than on supporting
conventional military and naval operations. Space was also w dely used
for satellite comunications by conventional mlitary forces, and the
Navy was the prinme devel oper and by far the w dest and deepest user at
the operational and even tactical levels. The Navy al so devel oped and
was the prime user of Transit, a satellite navigation system designed
inthe |late 1950s to support SSBN operations, which constituted the
first purely mlitary (as opposed to intelligence comunity) use of
space.



Renot e sensi ng, comuni cations, navigation, and timng will remain
the primary uses of space by the intelligence and mlitary conmunities
in the future security environnment, but little el se about space in the
pre and post Cold War security environments will be the same. The two
mai n changes will be the need for nmuch greater nmilitary exploitation of
space, particularly in renpte sensing, and the possibility or even
i kelihood that space will not remain a sanctuary. There will
therefore be increased technical and budgetary tradeoffs to be resol ved
between mlitary and intelligence conmunity requirenents, and between
steps taken to exploit access to space and steps taken to assure access
to that nediumand the assets deployed within it. The need to resolve
t hese technical and budgetary tradeoffs will spur debates, sone of
whi ch have al ready begun, over the organizational structures needed to
make t he necessary deci sions.

The Navy and Space During the Cold War

The Navy was in many respects the dom nant user of space during the
Cold War.® As noted above, the first purely mlitary use of space was
the Transit navigation satellite system which was used fromthe early
1960s onward as a neans for nucl ear submarines, particularly SSBNs, to
provi de periodic, precision updates to their ships inertial navigation
systens while at sea. The Navy al so devel oped the very precise cl ocks
t hat have becone the heart of the d obal Positioning System

The Navy was al so the nbst aggressive service in its use of space-
based sensors in direct support of its operations, devel opi ng and
operating dedi cated systens such as Cassic Wzard, and gai ni ng access
to other national assets through its highly successful TENCAP program
Col d War Navy TENCAP prograns exploited national assets to hel p detect,
identify, locate, track, and target ships, and to detect and track
aircraft in flight. And the Navy has been the nost successfu
devel oper and aggressive user of satellite comunication systens,
particularly at UHF starting in the 1960s, and nore recently at EHF

Space- based sensors, satellite conmunications, shore and shi p-based
command centers, and depl oyed naval platforns fornmed some of the first
U S. sensor-to-shooter networks in the 1970s when the Navy began
focusing on the over-the-horizon targeting requirenents for Harpoon
and, later, the anti-ship version of Tomahawk. Simlar networks using
di fferent sensor phenonenol ogies were formed to support the outer air
battl e agai nst Soviet Naval Aviation.

Neither the United States nor the Soviet Union chose to pursue anti-
satellite (ASAT) technol ogies seriously during the Cold War, though
both sides did develop and test limted systens capabl e of attacking
satellites in low earth orbit. Thus, the Navy and the other services
were largely free of the need to focus on assuring their access to
space, or to denying their opponent access to space. Certainly, one of
the reasons that space renmi ned a sanctuary during the Cold War was



because space sinply never becane necessary on a w de enough scale to
the operations of either side’ s general purpose forces. Yet it was
nevert hel ess of great inportance to identify and track the opponent’s
satellites even if that information was not to be used to support
ASATs. In support of this surveillance requirenent, the Navy al so
devel oped and continues to operate a major el enent of the United
States’ space tracking system which was used through nost of the Cold
War both for intelligence purposes, and as a neans of warning depl oyed
forces of the inmmnent arrival overhead of a Soviet satellite.

The Navy and Space After the Cold War
The future security environnent will likely force all three of the
mlitary services to exploit space nore vigorously, and technology wll
both enabl e that evolution and threaten it. The drive to exploit space
nmore intensively will come fromthe need to identify and precisely
| ocate significant targets, to allow platforns to stand off fromthe
def enses depl oyed by an opponent, and to pernmit operations in dispersed
fashion so as not to present fixed or concentrated targets for that
opponent to attack. The technology to exploit space, particularly in
renmote sensing, is growing rapidly, both in the mlitary and the
conmercial sectors. For exanple, just as it was di scovered during the
Cold War that early warning satellites could detect and track aircraft,
nodern early warning satellite technol ogy has al ready denmonstrated an
ability to detect the flash of a general purpose bonb expl oding on the
ground, potentially enabling real tinme assessment from space of the
ef fects of conventional strikes on the ground. At the sane tine, the
sensors, conmunication circuits, and navigation transnitters placed in
space to enable this evolution will be subject to a variety of soft
kill satellite counternmeasures that the technol ogy al ready exists to
support, as well as the future threat of ASATs.

Anmong the organi zati onal and technical tradeoffs that will need
resolution are the follow ng questions. Wat wll be the bal ance
bet ween continuing intelligence operations in space, where the
protection of collection sources and nethods will remain a paranount
priority, and growing mlitary operations in space, where the main
priority is the tinely delivery of the product in usable formats to the
user in the field? Wat will be the bal ance between efforts devoted to
exploiting space and efforts devoted to assuring access to it while
denyi ng access to others? WII| the DOD continue to allow the
individual mlitary services to generate requirenments for space
systens? WII all mlitary space systens be devel oped as joint, comon
user systens? What will be the bal ance between dedicated mlitary
satellite devel opnment by DOD and the use of growi ng commerci al
capabilities in space? WII DOD conmercial partnerships in space
system devel opnent be possible, particularly for broadband
conmuni cati ons systens? Wat will be the balance in |ow earth orbit



bet ween large, nultipurpose satellites |aunched by | arge boosters in
smal |l nunbers providing intermttent coverage, and networks of nmany
nore small satellites launched by nuch smaller boosters providing
conti nuous or near continuous coverage? Wat will be the bal ance
between the data rate and jamresi stance built into the RF circuits
form ng the uplinks, downlinks, and crosslinks of future space
net wor ks?

The range and depth of the uncertainties captured by these questions
show how fluid and undefined the future of space is in the future
security environment. This conbination of great potential and
organi zati onal and technical uncertainty resenbles in sone ways the
situation regarding aviation during the interwar period. This anal ogy
has al ready been used by sone who argue in favor of a new, independent
space service which would presurmably be a nore fervent advocate for
space, just as an independent Air Force was perceived by many to have
been the key to a nore aggressive devel opnent of air power. Such
anal ogi es can carry great weight in the political arena and it is
i mportant that they be fully explored before serving as a guide to the
future. There are actually at |east three nodels of air power
devel opnent that are potentially appropriate to the future devel opnent
of space

The nost commonly cited analogy is to the Arny’s view of air power
in the 1930s. Here, ironically, space advocates argue that today’'s Air
Force's view of space is |like yesterday’s Arny’s view of air power. In
this view, neither service was or is willing to make major investnents
in the exploitation and control of a new nedi um of operation. This
expl ai ns the advocacy for either a central mlitary space advocate and
manager, or should that step prove inadequate, the further step of
creating an independent space service.

Supporters of an independent space service do not discuss a second
possi bl e analogy to air power devel opnent, that being the Air Force's
view of its purpose once it becane i ndependent. That view focused on
the control of the air as a means toward conducting i ndependent,
strategi c air bonbardnent operations to the exclusion of operations
supporting ground and naval forces. In this view, it rmay be correct to
assune that an independent space service would invest nore in space,
but it may be incorrect to assune that those investnents would be
focused on the support of conventional ground, naval, and air
operations. Rather, it is possible that an i ndependent space service
woul d focus nore on space control than on space exploitation, and take
the sane attitude to systens designed to support the other services as
the U S. Air Force took to tactical air forces supporting the Arnmy in
t he 1950s.

There is still a third anal ogy between aviation and space
devel opnent that is al nbst never discussed, and that is the anal ogy
bet ween t he devel opnent of naval aviation in the interwar period and



the Navy's approach to space during the Cold War. |In this view, space
is amdiumthat is no different fromthe air, surface, and undersea
medi uns. As the Navy pursues its responsibilities, it needs access to
any mediumthat mght support its ultimate objectives. Thus, unlike
the Arny of the 1930s, the Navy was nore willing to experinent with air
power, and therefore did not lose its air armto the i ndependent Air
Force. And unlike the Air Force of the 1950s, the Navy never devel oped
a narrow doctrine for air power which insisted on its independence from
surface forces. Instead, naval aviation renained a nenber of a
conbi ned arns team

In conparing these alternative approaches to space in the new
security environnent, one conclusion seens clear, which is that it
woul d be a mistake for DOD to centralize all developnent of military
space systens in one location. This does not nean that new
organi zati ons devoted to space should not be created, nor does it nean
that there are not inportant efficiencies to be gained through the
central i zed nmanagenent of the procurenent and operation of nmilitary
space systens, but it does nean that neither a new, independent space
service nor the Air Force should be given an absol ute nonopoly of
control over the devel oprment of military space systens. The best
anal ogy for such a nove to centralize all space devel oprment activity in
one organi zation at a tinme of both great technol ogical fernent and
budgetary limtation would be the British decision after World Wr | to
concentrate all aviation activity, including naval aviation, in the
new y i ndependent Royal Air Force. This nove seriously hanpered the
devel opnent of British naval aviation during the interwar period, with
grave consequences for the Royal Navy during World VWar 1.3
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new sources of forward depl oyed payl oad
Advanced Land Attack Mssile .
such as converted Trident SSBNs...

and new weapons such as the



when networked together, will transform
how t oday’s Navy
fights.

Naval Pl atforns, Wapons, Sensors, and Networks in
t he New Security Environnment

The new security environnent has a near and a nore distant term A
maj or challenge will be to neet the near term demands of that
envi ronnent while sinultaneously preparing to neet the |less certain but
potentially nore threateni ng denands that nmay arise in the nore distant
future. Mny have identified this challenge and nost agree that it
wi | I demand innovation, and some believe, truly radical innovation
Thi s paper agrees that innovation will be necessary and in this |ast of
three sections, suggests an overall strategy for achieving it, as well
as specific, existing progranmati c exanpl es of opportunities for
i nnovation in each of the m ssion areas di scussed above. The basic
strategy recommended is for the Navy to build on the capabilities of
its existing and al ready planned platfornms by pursuing near term
opportunities for new weapons, sensors, and networks to |ink them
t oget her.

Two factors argue for this approach. First, because it is nore
rel evant in the new security environnent, there is | ess need for the
Navy to engage in the truly radical innovation that that will be
required of the Air Force and Arny if they are to remain relevant in
that sanme environnment.3® And second, an aggressive drive by the Navy to
devel op new weapons, sensors, and networks for its existing platformns
inthe near termwll leave it well prepared for a nore radica
transformati on shoul d one becone necessary in the nore distant term

Unlike the Air Force and the Arny, the Navy's major platforns do not
present fixed targets to an opponent when they are projecting power
agai nst that opponent, nor do they require pernission from other
countries to operate fromtheir sea base. Thus, the Navy is |ess
ef fected by access constraints, whether political or mlitary, than are
the Air Force and the Arny. Certainly the Navy will face access
constraints of its own, but neeting these challenges in the near term
will not require radical transformation

On the other hand, neeting the near term access chall enges that the
Navy will face will require a much fuller enbrace of net-centric

warfare than is the case today. |In naking this enbrace, the Navy w ||l
need to give its existing platforns weapons, sensors, and networks
linking themtogether that they do not have now. In doing so, it wll

sustain a process that has already begun, and which could lead to a
nore radical transformati on shoul d one beconme necessary.

Naval Platforns in the New Security Environnment



In focusing on ways for the Navy to build on the capabilities of its
existing platforms | amnot inplicitly arguing agai nst devel opi ng and
depl oyi ng new pl atfornms, nor against increases in force structure.

Rat her, | am arguing that the weapons, sensors and networks described
bel ow, or others like them wll be both necessary and affordable in
any future scenario. On the other hand, there remains uncertainty as
to whether all of the Navy’'s currently planned platform noderni zation
progranms will be affordable under future defense budgets. This
uncertainty is exacerbated by the fact that current shipbuilding
accounts are already funding too few ships to sustain a 300 ship Navy
for the long haul .® A Navy of at |east 300 ships is needed to naintain
a robust forward presence al ong the Mediterranean-I|ndo-Pacific
littoral, and in the new security environnment, that presence is the
only way of assuring first-day-of-the-war access for U S. forces in the
future conflicts they are likely to face.

In broad terns, four defense budget scenarios may result fromthe
Bush adm nistration’s ongoi ng defense review. Wich scenario occurs
wi || depend upon whether the DOD topline is raised or held steady, and
whet her budget shares anong the services are held roughly equal or are
real l ocated based on a new national mlitary strategy. The argunents I
have nade in the first section argue for a scenario in which the Navy
gets an increased share of the DOD budget, whether the overall DD
budget rises or holds steady. 1In both cases, the Navy woul d receive
nore fundi ng, but both outcones presune the adoption and forcefu
i mpl ementation of a newnilitary strategy in which the prinme nmeasure of
ef fectiveness for U S. forces is the ability to gain and expl oit
access. Absent such a mlitary strategy, and past history would
certainly argue agai nst expecting one, service budget shares are likely
to remain roughly equal. In this case, arise in the DOD topline would
still lead to nore naval funding, but less than in the first two cases,
and of course no rise in the DOD topline woul d | eave the Navy where it
i s today.

In all these scenarios, the Navy will likely face roughly the sane
set of external demands, because the forward presence and first-day-of -
t he-war conbat power it already provides so closely match the demands
of the new security environnent. At one extrene, this means that the
Navy faces the potential challenge of significantly inproving its
ability to gain and exploit access at roughly today’'s budget |evels,
with the ships and aircraft it already has or which are already in

production. In this scenario, the Navy will have no choice but to
focus with sonme urgency on inproving the weapons, sensors, and payl oads
of its existing platforns due to funding constraints. | wll show

bel ow that there are substantial opportunities for such inprovenents.
Furthernore, these inprovenents will be necessary in any funding
envi ronnent, because the capabilities they provide will be needed



regardl ess of which major platfornms the Navy buys, and regardl ess of
the eventual size of the fleet that results.

At the sanme tinme, it is inmportant to note here what the costs will
be if the Navy is forced by funding constraints to forgo nodernization
and repl acenent of sonme its existing platfornms. | assunme that because
the Navy's forward presence translates directly into first-day-of-the-
war access, because the degree of forward presence is directly
dependent on force structure, and because today' s 300 ship Navy al ready
falls short of providing the |evel of presence desired by regiona
CINCs and national agencies, it is unlikely, even if it so desired,
that the Navy would be allowed to fund future platform nodernization
accounts with reductions in force structure. Mre likely, if the
Navy’ s budget stays constant, is the opposite scenario, in which sone
degree of future nodernization is forgone in order to nmaintain today's
force structure

The two naval platform nodernization prograns nmost conmonly
described as politically vulnerable are Joint Strike Fighter (JSF) and
DD-21.3% Both share the political burden of having to conpete in sone
eyes with nodern platforns that are just entering production, the F-
18E/F and Flight 2A DDG-51. But JSF and DD-21 will al so provide
significant new capabilities if successfully devel oped and
depl oyed.

The Case for JSF

The Navy variant of JSF will arguably be the nost capable strike
fighter inthe world if it is developed and deployed. It will have al
aspect stealth, a 900 mle unrefuel ed radius of action, and double the
i nternal payload of the other JSF variants as well as F-22.

Al'l aspect stealth will reduce JSF s radar cross section both
agai nst other fighters and agai nst ground-based radars. Conpared to
non-stealthy aircraft, JSF will therefore reduce and in sonme cases
elimnate the need for dedicated defense suppression/destruction
escorts. Its 900 mle radius of operation will give at |east a portion
of the carrier’s air wing an ability to conduct unrefueled strike
operations at nore than triple the range of today’'s
F-18C. And with the ability to carry both air-to-air armanment and a
pair of 2000 Ib. bonbs internally, the Navy JSF will essentially
conbine the air-to-ground capability of the F-117 and the air-to-air
capability of the F-22, making it the only stealth fighter that wll
truly replicate the multimssion payload capabilities of today s non-
stealthy strike fighters.

These capabilities will have particular utility in an access-
constrai ned security environnent because in conbination they will
greatly inprove both the freedom of maneuver and the first-day-of-the-
war deep strike capability of the carrier force.



The Case for DD 21

DD-21 will enable four potentially revolutionary steps if it is

devel oped and deployed. Its two 100 mile range 155nm guns are being
devel oped explicitly to support the Marine Corps’ Ship-to-Chjective-
Maneuver (STOM concept. Depl oyed on DD 21s beyond |ine-of-sight from
an eneny’'s coastline, these guns will clear the |anding areas for |ong
range V-22s and provide fire support to the troops those aircraft
deliver from over-the-horizon anphi bi ous ships. At the sanme time, TBMs
| aunched fromits 120 VLS cells will provide counter-battery fire

agai nst opposing artillery systenms within a 200 mle radius, thereby
hel ping to protect V-22 | anding zones fromindirect fires.

DD-21 will have a nmuch smaller radar and IR cross section than DDG
51, which itself has a | ower cross section in both spectra than
traditional destroyers and frigates. This dramatic reduction in cross
section will both reduce the acquisition range of an antiship mssile's
term nal seeker and greatly increase the effectiveness of the ship's
count er measures agai nst that seeker

DD-21 will also be a nore automated ship, with a design goal of a
crew of |less than 100 conpared to the 350 person crew of a DDG 51.

This will significantly reduce operating costs, and therefore lifecycle
costs, which along with a unit cost goal of $750 million, wll produce
a revolution in surface ship cost-

ef f ecti veness.

Last, DD-21 will introduce, or nore accurately, reintroduce electric
drive into the fleet. 1In the near term electric drive will also
contribute to the revolution in cost-effectiveness by allowi ng for the
nore efficient operation of the ship’s propul sion plant, reducing fue
consunpti on which is another major operating cost driver for today's
surface conbatants. Mre inportant in the longer run, electric drive
will also enable the devel opnent of an all electric ship.

An all electric ship could freely and rapidly shift all of the power
it generates between propul sion and other uses, and in the future those
other uses will likely include solid state |asers and el ectro-nagnetic
guns. The marriage between an all electric ship and powerful solid
state | asers could produce a highly effective cruise and ballistic
m ssile defense systemwi th an infinite nmagazine, as well as an
organic, anti-satellite surveillance asset. The narriage between an
all electric ship and el ectromagneti c guns woul d significantly expand
nmagazi ne capacities by elimnating the need to store shell casings.

And last, by elimnating |arge hydraulic and mechani cal systens, an all
electric ship built out of nodul es connected only by power and data
cabl es woul d i ntroduce the concept of “life cycle nodularity” in which
new ship nodul es could nuch nore easily be added or repl aced over the
course of a ship's lifetine

Sensors, Wapons, and Networks for Gaining and Exploiting Access



The need to gain and exploit access in the new security environnent
will drive the Navy toward better sensors and weapons, and toward
networks that link themtogether and process their output nore
effectively. There are both immediate opportunities in this regard,
and opportunities which demand further devel opnent. The rest of this
section will |look at each of the warfare areas described in the second
section, and describe sonme of these opportunities, and show how t hey
address the access chall enges the Navy needs to neet.

Undersea Warfare

The ASWand M ne Counterneasure problemin the littorals will always be
difficult. But trenendous progress has been nmade in the ten years
since the end of the Cold War on the nmain challenges in these areas.
Conpared to other warfare areas, ASWand MCM pose particul ar chal |l enges
in the areas of sensors and, to a slightly | esser extent, weapons.

Net wor ks are very inportant in ASW but the networking technol ogy
needed is |l ess demanding i n many ways than the networking requirenents
in AAW Networks are less inportant to MCM

ASW Survei |l | ance Sensors. The primary ASWchal | enge has al ways been
wi de area surveillance, and the nain challenge initially posed by the
new security environnent in this mssion area was a wi de area search
problem Sound propagates better in deep water than in shall ow water
and non-nucl ear submarines can renain silent for extended periods when
allowed to patrol small areas near their hone ports at | ow speed.

Usi ng passive acoustics to search for such submarines is nuch nore
difficult than it was to search for relatively | oud Soviet subnarines
operating in deep water during the Cold War. On the other hand, active
sonars encounter serious problenms with clutter in shallow water, nuch
as early radars did when forced to | ook down at targets flying over
and. And even in shallow water, the water columm still renains

rel atively opaque to non-acoustic energy, linmting the role of RF and

| aser radars as |ong-range sensors.

Two new systens stand out as first steps toward gaining a wi de area
search capability in the littorals. The first is called the Advanced
Depl oyabl e System (ADS) and the second is called D stant Thunder. ADS
is a passive ocean bottomarray that can de depl oyed by a surface ship,
and whose output is currently collected and processed ashore via fiber-
optic cable. Distant Thunder is primarily a signal processing adjunct
to existing ASW conbat systens, conbined with | egacy, air-droppable,
active sound sources and a relatively sinple data link that uses
exi sting UHF radi os on participating platfornmns.

Unli ke the Cold War Sound Surveill ance System (SOSUS) arrays, which
listened for | ow frequency, narrow band tonals propagati ng outward
hori zontal ly al ong the deep sound channel, nodes in an ADS array | ook
upward al ong what is called the Reliable Acoustic Path (RAP). ADS is a
derivative of the Cold War Fixed Distributed System (FDS) program



whi ch was an attenpt to repair the ASWbarrier strategy by using many
si npl e passive sensors in an upward | ooking array that used the
reliable acoustic path (essentially the direct path) rather than the
deep sound channel. Each sensor would cover a snall cone of the ocean
columm, and fiber optic cable provided the bandwi dth to network a vast
array of these small sensors and bring their output ashore for
processi ng.

Di stant Thunder adds conmercial off the shelf (COIS) processing to
exi sting towed arrays on ships (and potentially, submarines) and air-
depl oyed sonobuoys, and |inks the processors together using |egacy
radios with nodens to forma network that can do bistatic or
nmultistatic processing of the echoes fromthe air-dropped sound source.
The essence of Distant Thunder is that it uses both spatial and
tenporal processing to extract a submarine’s echo fromthe clutter and
reverberation. Long wavel ength towed arrays all ow spatial processing
that can elimnate clutter and reverberation entering the array’s
si del obes, and tenporal processing allows reverberating echoes fromthe
same object to be conpared over tine, thereby exploiting the fact that
a submarine’s echo loses less of its higher frequency spectrumin that
time than do objects sitting on the bottomor floating on the surface.

One of the original concerns about Distant Thunder was t hat
variations in bottomtopography and content would interfere with its
tenporal processing capability, but worldw de experinments have
denonstrated excel l ent performance over a wi de range of environnments.
Li ke all acoustic sensors, performance will vary in practice dependi ng
on many circunstances, but Distant Thunder pronises to return a
substantial portion of the detection ranges initially |Iost when the
Navy first shifted its focus to shallow water ASW Anot her benefit of
Di stant Thunder is that it denponstrates |ong range perfornance under a
wi de variety of acoustic conditions, including the very conmon case in
the littoral where sound is refracted away fromthe surface, a
condition which drastically reduces the perfornance of a traditional
hul | - rount ed sonar

Di stant Thunder is also a great exanple of the incredible power of
net wor ked sensors, and the relative ease of backfitting such a
capability onto |l egacy platforns once the substantial initial challenge
of devel opi ng the necessary signal processing algorithns is conpl eted.
Di stant Thunder can be backfitted onto any towed array ship or
submarine, and onto LAMPs hel os and P-3s. For exanple, on surface
ships with the SQQ 89 ASWsystem the physical footprint of a D stant
Thunder backfit consists of one server and two | aptops.

Speci al i zed periscope or nast detection radars can al so play an
inmportant role in the ASWsearch problem Even during the Cold \ar,
Sovi et nucl ear submarines regularly exposed a periscope when seeking a
torpedo fire control solution against the fast ships of a Battle Goup
And of course radar has an inportant role to play in preventing diese



submarines fromsnorkeling to recharge their batteries. Thus, a

conbi nati on of speed, and radar deployed to search within the Iimting
lines of approach created by that speed, have al ways been an inportant
ASWtactic against all subrmarines. Likewi se, radar flooding in which a
large area is flooded with RF energy so as to set off a subnarine’s
radar warning al arm whenever it exposes a nast is also a traditiona
tactic against diesel submarines. But specialized nast detection
radars |ike the APS-137 experience trenendous fal se alarmrates caused
by both sea state and other floating objects and debris when their
detection threshold is set lowto maxi m ze range

The Autonmatic Radar Periscope Detection and Discrimnation (ARPDD)
programis devel oping the capability to process APS-137 returns in such
a way as to allow very low detection thresholds (i.e. |long range) and
very low false alarmrates. Very inpressive results have already been
denonstrated i n shi pboard experinments, but unlike D stant Thunder
ARPDD needs further devel oprment tinme to sinplify the nassive processing
capability it now requires before it can be backfitted onto | egacy P-3
and LAMPs pl at forns.

ASW Weapons. Tor pedoes remain the primry ASWweapon in the
littoral environment, although this environment also presents themwith
great chall enges, particularly Iightweight torpedoes, which are fire
and forget weapons. Like all fire and forget weapons, the relatively
snmal | aperture and |imted signal processing available to a |ightwei ght
torpedo’ s active seeker nakes for problens in shallow water where there
is alot of clutter and the target is relatively snmall and novi ng
slowy. The M. 50 nodification to the M. 46 |ightweight torpedo
provides an initial response to this problem and the nore anbitious
Mk. 54 a nore robust response in a few years.

There is also an alternative ASWweapon opportunity that grows out
of the intersection between MCM and ASW One of the challenges in the
organic MCM programis to do in stride mine neutralization and
clearance froma helicopter, and the Rapid Airborne M ne C earance
System (RAM CS) progranis approach to this problem nay provide anot her
ASW weapon opportunity as well. RAMCS is discussed in nore detai
bel ow.

A Common ASW (perational Picture. One of the |legacies of the
form dabl e passive acoustic detection ranges possible in ASWduring the
Cold War is the tradition of relatively autononous operation anpongst
the Navy’s main ASWplatforns. Wen the Soviet Navy finally depl oyed
very qui et nucl ear submarines near the end of the Cold War, the need
for nore coordination arose. Today, coordination is even nore
i mportant, especially to give the ASWcomander and all of his forces a
wi de area picture of the ASWbhattlefield. Such a picture would allow
better utilization of multiple, often evanescent contacts agai nst the
same target produced by different sensors; it would give units
know edge of environnental conditions over a wide area, allow ng them



to better predict the performance of their sensors as they nove about
the battlefield; and it would identify resulting “holes” in ASW
coverage where search assets could be concentrated efficiently.

Most of the individual pieces of work needed to acconplish this task
are relatively sinple, such as using common operational protocols when
processi ng and comruni cati ng data, and using the sane environnental
nodels. But the task is conplicated by the need to integrate these
activities across nmany platforns.

MCM Sensors.  As with ASW sensor performance is central to success.
And agai n, the beginning of the problemis always to detect and
identify the mines in the first place. |In the new security
environnent, this challenge is further conplicated by the need to nake
such a mine hunting capability organic to the Navy's forward depl oyed
Battl e G oups, Anphibious G oups, and Subnari nes.

The key opportunities in this area lie in the prospects for very
conpact, imaging sonars and |lasers able to detect and identify mnes in
the water columm and on the bottom Because these sensors can be made
very small, they can be towed by snaller helicopters such as the CH 60,
put on a surface ship-launched and controlled, sem -subnersible
vehicle, or even inside a torpedo-sized unnmanned underwat er vehicle
(UWV) launched and recovered froma subnmarine. Through the regular,
peaceti ne enpl oynent of these sensors, the Navy can map the ocean
bottom particularly near key approaches or chokepoints. Doing so wll
facilitate the location of mnes, or the “deltas” fromthe peacetine
picture, that will allow the Navy to rapidly focus on areas to avoid,
or if they are critical, areas to clear. The unique advantage of the
submarine- UV conbination is that this sensing can occur regularly
Wi t hout rai sing suspicion.

Many of these sensors will be common to the dedicated and organic
MCM force once fully devel oped, but in many cases, full devel opnment
will not occur until the mddle of this decade. 1In the interim hull-
nmount ed m ne avoi dance systens that are adjuncts of |egacy high
frequency sonars on forward depl oyed forces will be needed, as will a
full commitnment to the preservation of the dedicated MCMforce and to
the continued forward depl oynent of a portion of it.

MCM Weapons. Once identified, nmines need to be neutralized or
destroyed. |In many cases, the instrunents that acconplish this purpose
are not really weapons, but so called influence devices designed to
create the signature needed to set off the mine in a way that does not
destroy the mne sweeping platform An influence sweep usually
requires a platformthat will not itself set off the mine, but which
can tow a vehicle that will, hence the long tradition of relatively
smal |, dedi cated m nesweepi ng ships with | ow nmagneti c and acoustic
signatures. More recently, helicopters have been enpl oyed to tow
i nfluence sleds, but the size of the latter has required the tow ng
services of heavy lift helicopters |like the massive CH53. Sone of the



sane trends which will allow smaller MCM sensors will also allow
snal l er influence sleds, enabling an eventual transition to a CH 60
platform and in turn allow ng forward depl oynent on existing carriers,
surface conbatants, and anphi bi ous shi ps.

In addition to influence sweeps, MCM forces al so nust have the
ability to individually approach and renove or destroy all the mnes it
has found, because influence sweeps trade off speed for a reduced
certainty that a mnefield has been truly cleared. Here, one
encounters perhaps the slowest and nost |abor intensive naval warfare
area, in which today' s dedicated MCM force utilizes expl osive ordnance
di sposal (EQD) divers, mari ne mamal systens (MVB), and renotely
oper at ed underwat er vehicl es

New approaches to this probl em desi gned for use by organic MCM
forces focus on helicopter-depl oyed systens. |In the nearer term a
hel i copter-delivered, renotely operated underwater vehicle will be
depl oyed that can approach an already identified mne and expl osively
destroy both itself and the mine. 1In the longer term the RAMCS
system descri bed above is being devel oped. RAMCS will conbine a LIDAR
and a Gatling gun firing supercavitating, 20mm projectiles. The LIDAR
woul d be used to search for and identify mnes, and the gun's
projectiles would disable or neutralize it by penetrating the mne's
shell and injecting a chemical initiator into it.

The MCM Networ k. Unli ke sophisticated networks |ike Distant
Thunder, and those that will be described bel ow for AAWand stri ke
warfare, the main network in MCMis human, and the center of this
network is the dedicated MCM force. This is to say that even nore than
ASW MCM success is not a science but an art that requires practice and
extensive, detailed know edge, and which is therefore extrenely
peri shable. A dedicated MCMforce is the hone for this expertise
because it is the only place in the Navy where officers will do nothing
but train for MCOM and where the intelligence on foreign mnes will be
sust ai ned.

Al so, the nature of the entire undersea warfare threat, and
particularly the mne threat, is that its nost challenging
mani festations have prinmarily “purple” and “green” consequences. In
ot her words, an aggressive, inshore nining canpaign by an opponent will
nore directly inpact the projection of Army and Marine Corps power than
it wll purely naval power, and even when the Navy does face a serious
mne threat, it will usually arise when it is operating in direct
support of the Marines, as in the NSFS m ssion. Conbined with an
aggressive MCM program this mght |ead sone to advocate the eventua
di ssolution of the dedicated MCM force for narrow budgetary purposes.

A salutary warning of the likely consequences of such a decision is
provi ded the consequences of the Air Force's decision after the Qulf
War to retire its dedicated air defense suppression assets in the
belief that stealth would make such a dedi cated force unnecessary.



Antiair Warfare

Thr oughout the Cold War, the main AAWthreat to U S. Navy Battle G oups
was the long range, air and subnarined-launched, antiship nmissile.

This threat presented itself at great distances fromthe Soviet

honel and, and was supported by an ocean w de surveillance system The
seriousness of this threat provoked major attenpts by the Navy to dea
with it at every step in the engagenent sequence. Efforts were nounted
to defeat or fool the surveillance system to attack the |aunch

pl atforns before they could | aunch their weapons, to take nmultiple
shots at the weapons thenselves if they | eaked through a battle group’s
outer defenses, and to defeat the weapon’s seeker in the term nal phase
with both active and passive counterneasures. Al of these defensive
nmeasures required depth, and depth was naturally provided in this Cold
War m ssion area by the great range at which Soviet sea denial
operations against U S Battle Goups were nounted.

The main problemwith the littoral AAWthreat is that this depth is
| argely absent, both because the U S. Navy seeks to close with its
adversaries, and because those adversaries are generally constrained
anyway to operations within the littoral battlespace. This nmeans that
an adversary’'s launch platfornms will be buried in the clutter and noi se
of the littoral environnment, either on land or in shallow inshore
waters where it is easy for themto hide. It also neans that the
surveillance systemthat cues those |aunchers need not approach ocean-
w de coverage, but rather nust only aspire to cover a radius of severa
hundred nmiles outward fromthe coast. And finally, because ASCM weapon
engagenents will usually occur over an even shorter range within the
contested littoral battlespace, the specific weapons used can be
relatively short range, sea skimrming missiles rather than the high
arcing AS-6s and SS-N-19s of Cold War fane.

Al'l of these factors conspire to radically conpress an AAW
engagenent in space and tine, reducing the role of the outer air
battl e, and reduci ng the nunber of shots available during the inner air
battle. For the nost serious sea skimmng ASCMthreats, |aunched from
pl atforns that have successfully approached a Battle G oup in the
littoral clutter, the AAWengagenent will begin when the attacking
m ssil e approaches the targeted ship’s radar horizon — say 20 mles —
and will be over, for better or worse, within one or two mnutes.

Three interrelated steps need to be taken to counter this threat.
First, elevated sensors need to be devel oped which can elimnate or
greatly reduce the clutter in the littoral environnent which allows
ASCM | aunchers to hide, and which al so prevents mssile detection unti
the term nal phase of an engagenent. Second, weapons need to be
devel oped that can function in the sane cluttered environnent agai nst
smal |, fast targets. And third, these sensors and weapons need to be
linked together in such a way as to allow an el evated sensor to provide



the informati on needed for another platformto |aunch a defensive
weapon agai nst the incom ng weapon fromover the radar horizon

If ASCMs are an old threat presenting itself in a new way, TBMs are
a new threat that presents itself in a way that early pioneers of the
Cold War outer air battle will recognize. TBMD engagenents may occur
in arelatively conpressed tinme frame, but they al so occur over great
di st ances, and once again, the challenge is to fill that extended
battl espace with multiple engagenent opportunities, each of which wll
require the same tight integration between sensors, weapons, and data
networks as will ASCM defense. The difference in the geonmetry of the
intercepts will mean however that sensors for TBVMD will generally be
upward | ooking fromthe surface i nstead of downward | ooking fromthe
air. They will therefore not face clutter problens, but they will need
to precisely track snmall targets at |ong ranges, noving at great speed,
and incomng fromvery high altitudes.

In principle, ballistic mssiles can be attacked at any point in
their trajectory, and for long range ballistic mssiles, each of the
mai n segnents of its trajectory offers an opportunity for a specific
formof attack possessing a uni que set of advantages and di sadvant ages.

The boost phase offers a brief opportunity for a shot at the nmissile
when it is nost vulnerable, when it is easiest to discrimnate fromits
background, and when the debris froma successful attack will fall well
short of its objective. However, boost phase intercepts nmust be
conpl eted before the booster burns out, which creates very denandi ng
engagenent tinmelines, and under many conbi nati ons of booster burn tine
and geography, nmakes it inpossible to inplenent using surface or air-
| aunched interceptors that nust stand well off from an opponent’s
launch sites if the latter are well inland. This is the reason that
Col d War advocates of mssile defenses were driven into space in an
attenpt to gain the benefits of boost phase defense agai nst Sovi et
| CBMs, while today, ironically, opponents of today’s National Mssile
Def ense program propose ground or sea-based boost phase def enses
because, for geographic reasons, they would be ineffective against
Sovi et and Chinese | CBMs, but quite effective against a notional North
Korean I CBM Under nost circunstances, ground or sea-based boost phase
defenses will not be effective against very short range TBMs, such as
the SCUD, because their booster burn tinmes are so short that there are
essentially no geonetries in which a boost phase intercept would be
f easi bl e.

The mi d-course phase of a missile s trajectory is nmost relevant for
| onger range nissiles which | eave the atnosphere during this phase.
This is by far the | ongest phase, extending from booster burnout to
at nospheric reentry, which neans that it gives the opportunity for
nmultiple shots, and because it is a gravity and drag free environnent,
very small kill vehicles with very precise IR seekers can be used to
attack targets at this stage. On the other hand, the same environnent



also makes it very difficult to distinguish between a nmissile’ s warhead
and any debris surrounding it, whether that debris is generated
accidentally or intentionally as a counternmeasure, because there is no
atnosphere to filter out the heavy fromthe Iight objects. TBMs of all
but the | ongest range do not ever conpletely | eave the atnosphere,

whi ch does not nean that they do not have a m d-course phase, but it
does nmean that the IR seekers that long range interceptors use in this
envi ronnent nust be cool ed to prevent atnospheric heating from blinding
t hem

The term nal phase of an engagenent, defined either as that period
after a long range mssile has begun entering the atnosphere, or after
a shorter range mssile begins diving on its target, is again very
short, offering fewer shots, but allowi ng for discrimnation between
war heads and debris based on the differential rate that the atnosphere
decelerates their fall. Mre inportant fromthe TBVD perspective, the
term nal phase is the only phase that allows a collocated surface-based
radar and interceptor to begin and conplete an intercept.

This discussion will focus on the near termopportunities for
responding to the near termTBMthreat, which if it carries a WD
payl oad, will likely be chemical rather than nuclear, but is nost
likely to carry a conventional payl oad and possess nore accurate
gui dance, nmaking thema much greater threat to ports and air bases
ashore than were the Iraqgi SCUDs.

Li nebacker Projects TBVMD Ashore. Air bases, ports, and other soft,
fixed, high value targets will all be threatened by opposing TBMs, and
the | and- based forces which nust use these bases face a double bind in
trying to protect them TBM defenses will be necessary to linmt the
threat to these bases, but |and-based TBMD systens are thensel ves anong
the nost difficult units to deploy, consumng |arge quantities of
scarce, outsize airlift, which in turnlimts the rapid depl oynent of
the forces those TBMD systens are designed to protect early in a
conflict when they are needed nost.

Qut of this conundrum the Navy devel oped Li nebacker, a TBMD system
that is an evolution on the existing Aegis-Standard Mssile capability.
Li nebacker involves mnor nodifications to the Aegis radar system
itself, a nore substantial nodification to the SM2 Block IV mssile's
fuzing and war head section, and Link-16 conpatible data |inks and
processi ng upgrades that allow both receipt and transm ssion of missile
tracking cues, either fromother radars or from national systens.

The fewest nunber of nodifications were necessary to the Aegis SPY-1
radar because it has already denonstrated repeatedly in real world
situations that it can track TBMtargets, including repeated tracking
events during Desert Stormand in the waters of f of Taiwan in Mrch
1996. The Block | VA nodification to the SM2 adds a forward | ooki ng
fuze to the warhead which utilizes angular rate information froma new
IR sensor, and range and range-rate information froma new very high



frequency RF transceiver, or radar. In addition, the Block |IVA wll
retain the original Block 1V s capabilities against aircraft and cruise
m ssiles, which nmeans that Linebacker will not require a dedicated SM 2
variant. And finally, the Link-16 conpatible networking used for

Li nebacker is primarily used to exchange track cues that allow better
radar energy managenent.

For exanpl e, a Linebacker ship mght receive a track cue froma
nati onal sensor that told it to look up at a certain quadrant of the
sky. By focusing its RF energy on that spot, it will see the TBM
target much sooner than if forced to search the entire sky for it
itself. By seeing the target sooner, the Linebacker ship nmay al so get
several shots at it rather than only one. 1In the sane way, an Aegis
ship may al so share track cues obtained by its own SPY-1 with a Patri ot
PAC- 3 battery ashore.

Beyond Li nebacker: Theater-Wde and Directed Energy. Linebacker
and the Area Wde Systemthat it will evolve into as it is wdely
depl oyed on Navy CGs and DDGs, will provide relatively limted
geogr aphi ¢ coverage, requiring that Linebacker ships remain very close
to the targets they are defending ashore. This is a constraint conmon
to all termnal phase defenses. One challenge therefore is to further
extend the TBMD battl espace out into the md-course phase. This is the
obj ective of the Navy's theater-w de program which will use a
specialized SM2 variant with a kill vehicle like that used in the NVD
program Theater-Wde enbraces considerably nore risk than does Area-
Wde, in return for a considerable potential gain in capability.

The risk inherent to Theater-Wde will be resolved over the course
of the com ng decade, which is also the period during which WWD- ar ned
ballistic missile threats are expected by sone to energe. The nmain
role of Theater-Wde will be in dealing with this threat, because a
credible response to this threat will require the full utilization of
t he TBM engagenent sequence in order to get as many shots as possible.
Credibility in this nmssion is crucial because Theater-Wde's role will
not be limted to actually defendi ng agai nst these threats in the
relatively unlikely case that they are actually used. It will also
play the all-inmportant role of extending defense to inportant potentia
allies in peacetine, which do not possess their own deterrent forces,
and which need therefore to be provided reassurance that a decision to
provide the United States access will result in a concomtant decrease
in their exposure to nuclear
bl ackmai | .

At the other TBMD extrene from Theater-Wde is the eventua
devel opnent and wi de depl oynent of conventional TBMs with precision
GPS gui dance and wi de area, sub-munition payl oads. Systens |ike Area-
Wde and Patriot PAC-3 will not be well-suited to countering this type
of threat if and when it becomes truly ubiquitous, which has already
led to an interest in directed energy, or |aser weapons for highly



capabl e termnal defenses. 1In the effort to devel op such |asers, the
Navy will lead in the effort to produce solid state or free electron

| asers which are powered by electricity, rather than the chenically-

fuelled |l asers under devel opnent in the Air Force and the Arny.

TBMD and the Navy’'s Surface Conbatants. The inportance of ship-
based TBMD i n the new security environnent has consequences both for
the Navy's current shipbuilding and noderni zation progranms, as well as
its future research and developnent. In the first category, the w de
depl oynent of first the Area-Wde and then the Theater-Wde systemw ||
requi re vigorous execution of the Navy's Cruiser nodernization program
a four stage set of upgrades to its fleet of 27 Aegis cruisers that
wi Il unfold over the com ng decade.

In the nore distant term the likely future conventional TBMthreat
argues for an aggressive pursuit of the all electric ship toward which
DD-21 is a first step. The synergy between electric drive and solid
state lasers is a powerful one in that electric drive allows the
majority of a ship’s power to be diverted from propul sion to anot her
purpose, and solid state |lasers can use that electricity to create a
term nal phase TBMD systemw th an essentially unlimted nagazine.

I nportant el enents of the Navy's TBMD and ASCM def ense prograns are
common. The Block IVA SM2 and the SPY-1 are common to both efforts,
as is the Cooperative Engagenent Capability (CEC) which | discuss
separately below. On the other hand, the main sensor in the ASCM
def ense effort nust be elevated and able to | ook down in the littoral
clutter. Also, the networking requirenents for ASCM are nore denmandi ng
than those required for Linebacker. And finally, the ASCM probl em
demands better term nal ASCM defenses, which are irrelevant to the TBMD
pr obl em

E-2 Radar Mboderni zation WI| Reduce Littoral Cutter. Central to
t he ASCM def ense problemis a nmuch better wi de area picture of the
littoral air space, particularly at the low altitudes relevant to the
ASCM problem The E-2 is the Navy's primary AAWsurveill ance system
but it is not currently well equipped for this task. As a relatively
| ow frequency UHF radar, the existing E-2 APS-145 radar has trenendous
difficulty detecting targets in the littoral for two basic reasons.

First, nore than higher frequency radars |like that on the Ar
Force's E-3, the E-2 has trouble picking out so-called | ow doppl er
targets on the littoral. A |low doppler target is one whose closure
rate relative to the surveillance radar is low. Hstorically, the
prinme radar signal processing routine for | ook down radars has been
designed to exploit high doppler targets, i.e. ones closing on a path
normal to the surveillance radar at a very high rate. An ability to
track | ow doppler targets in the littorals is critical because ASCVs,
as well as aircraft, all present thenselves as | ow doppler targets no
matter how fast they are going unless they are flying normal to the
over head surveillance radar.



Second, mechanically scanned UHF radars have inherently |arger
si del obes than do higher frequency radars, which rmakes them nore
susceptible to both intentional jamrng, and to inadvertent
el ectromagnetic interference (EM). EM 1is particularly troubl esone at
the I ower, roughly 400 MHz frequencies where the APS- 145 operates
because there are so nmany powerful commercial occupants near this band.

The E-2 radar nodernization program (RW) will defeat these probl ens
using two techniques that will sound broadly fanmliar fromthe earlier
di scussion of Distant Thunder. First, the APS-145 will be replaced by
a digital, phased array radar called the ADS-18, whose 18 el enent array
will allow electronic scanning over 160 degrees, and which will
mechani cally rotate to provide 360 degree coverage. The phased array
antenna allows the radar to reduce its sidel obes electronically,
significantly reducing the janmmng and EM problem It also provides
nore gain in the main | obe, giving better detection ranges. Second,
the ADS-18 will also allow tenporal processing by providing three
conpl ete sets of neasurenents of the RF energy returning froma single
spot, which will allow it to distinguish the noving target within the
fixed clutter background of that spot because the target will nove
slightly during the interval between each of the three pul ses.

ADS-18 will provide a quantumleap in the ability of the E-2 to
detect ASCMs in the littoral environnment, as well as a raft of other
i mportant targets. The next step is for the E-2 to provide its track
information to surface ships in a way that maximzes their ability to
shoot down the missile. This can be done in three ways, roughly
correspondi ng to degrees of both capability and risk, and the
Cooper ati ve Engagenent Capability (CEC) is central to all three.

The Centrality of CEC. CECis a very sophisticated data |ink that
allows different platforns to share tracking information on targets
with a speed and accuracy that allows one platformto shoot a weapon at
a target that another is tracking. |In practice, CEC enables both very
accurate cueing, to provide warning to another platformthat it is
under attack by a target it cannot yet see, and to maxinize that
platform s radar energy managenent so that it can begi n defendi ng
itself as soon as possible. Mre anbitiously, it allows for actua
over the horizon engagenents, where one platformlaunches a weapon that
anot her guides to the target. 1In all cases, CEC extends the
battl espace avail able to conbat the ASCMthreat, and this is
particularly the case when CEC is conbined with E-2 RW, as it wll be
if the latter programis funded.

At a mninmum CEC can give warning to any ship with term nal ASCM
defenses that it is going to conme under attack froma very specific
azinmuth, allowing it to aimits ship self defense systens at that point
on the horizon and to prepare to depl oy decoys.

For ships with Standard missile or Sea Sparrow capability, CEC will
provide cueing that allows search radars to focus their energy on the



horizon, and will in sone cases enable missile |aunch before the ASCM
has broken the target ship’s radar horizon.

Most anbitiously, and here an X-Band illum nator nust be added to E-
2 RW, CEC could enable SM2 intercepts flown at the very limt of
their kinematic range by using the E-2 for both target track and
illumnation. Such a capability was denonstrated in the Muuntain Top
experinment in January, 1996.

Evol ved Sea Sparrow and SeaRam Even with E-2 RW, Aegis, CEC, and
Bl ock I VA SM 2, sone ASCMs will |eak through, and each of the Navy's
maj or conbatants needs a robust set of termi nal defenses, both active
and passive, to deal with this challenge. The Evolved Sea Sparrow
Mssile (ESSM and the Rolling Airframe Mssile (RAM are two
approaches to creating an “outer” termnal defense, while CIWS is the
inner ring. ESSMis a sem -active radar guided missile that can fit
four at a tinme into existing VLS cells, while RAMis a shorter ranged
system based on the Sidewi nder AAM airfrane, and has both an IR and a
passi ve RF gui dance node. For the nost nodern ASCMthreats, C W5 | acks
range, and SeaRamis a programto replace CIWs with RAM usi ng the sane
ship footprint.

For the npbst denmandi ng nissions, there may be a case for including
bot h ESSM and SeaRam where possible. These systens will need to be
conbi ned with passive defenses which attenpt to present fal se radar
targets to the incoming mssile which distract it fromthe real target.
Here, radar stealth can play an inportant role for surface conbatants,
as DDG 51 has al ready denonstrated, and as DD-21 is designed to
denonstrate further.

F-18E/ F and Overland Cruise Mssile Defense. Just as cruise
m ssil es pose serious threat to ships inthe littoral, they al so pose
threats to targets ashore. Overland cruise mssile defense presents
all the problens described above, with the additional challenge that
t he endgane of the engagenent is nore chall engi ng because snal |
aperture AAMs have nore difficulty picking out cruise mssiles from
ground clutter than they do at sea. One elenent in the solution to
this nore challenging problemw || be to use electronically scanned
radars on strike fighters which can better guide AAMs into the narrow
basket in which their term nal seekers can function agai nst small
cruise nmssiles. This is just one reason for the Navy to stick to its
plan to fund an AESA radar for the F-18E/ F starting in FY 05.



Strike Varfare

Four new factors dominate the strike warfare mssion area. First is the
revol ution in precision weapon effects, the opportunity for which first
becane manifest in the Gulf War. Bonbs which once needed to be dropped
en masse by entire formations of aircraft to produce even a reasonable
probability of hitting a single target can now be dropped in pairs or
even individually by a lone aircraft against several targets with a
hi gh probability of success. And this capability will only growin

i mportance in cases where the threat of weapons of nass destruction
demands the destruction of these weapons (and their supporting

i nfrastructure) through precision strikes in the early hours of a
conflict.

Second, because precision weapons have suddenly nmade successfu
attacks against fixed targets seem automatic, they have al so
highlighted shortfalls in the U S.'s ability to attack nobile targets.
The need to get better at attacking nobile targets will depend both on
better sensor networks for detecting, identifying, and tracking them
but also on the nore rapid delivery of weapons cued or targeted by
t hose sensor networKks.

Third, in a theme which has infused this paper, sensors, weapons,
and weapon delivery platforns will all need to be |inked together by
data networks. These data networks will performtwo crucial functions.
They will enable the signal processing within sensor networks that wll
al | ow those networks to provide targeting rather than just cueing
information to weapon platforms, and they will conmmuni cate that
information to those platforns in real tine, and in a fornmat that
enabl es the i mmedi ate | aunch of a precision weapon in response.

Fourth, traditional approaches to suppressing nobile radar-guided
SAMs are facing dimnishing returns in effectiveness. This is
i mportant because nodern SAMs formthe heart of the integrated air
def ense systens of the U S.’s potential opponents, and those defense
systens create access problens to the extent that they limt strike
warfare capabilities.

Underlying these general factors effecting strike warfare are
factors unique to the U S. Navy in the new security environment. There
is relatively nore demand for strike fromthe sea capabilities because
they face relatively fewer access constraints than do | and based
forces. In neeting this denand, the Navy needs not only to focus on
better sensors, weapons, and networks, but also on maximn zing the
forward depl oyed payl oad that ultimately constitutes the upper bound on
its strike warfare capability early in a conflict when that capability
i s nost val uabl e.

A specific driver for nore forward depl oyed payl oad at sea will be
the need to preserve the option of large, surprise attacks agai nst the
delivery vehicles and command and control infrastructure of WD arned



opponent s, and agai nst the ground-based infrastructure of those
opponents with an over-the-horizon ocean surveillance system The Navy
has al ready taken one of the steps necessary to neet the denands for
nore strike fromthe sea capability, which was to nmake every conbat
aircraft inits carrier wings a precision strike fighter. Wth F-18EF
it wll take another step down this road, both by producing a nore
capabl e precision strike fighter, and by further increasing the
utilization of the carrier deck by reduci ng the nunber of separate
aircraft types that nust be operated and naintained on it.

On a parallel path, and again as a result of the precision
revol ution, both the surface and subnari ne comunities have quickly
grown to becone partners with aviation in strike warfare. Here, the
precision revol ution enables the participation of these platforns
because it allows themto stand well off fromthe battlefield and stil
produce precision effects onit. And this positive trend is being
reinforced with the devel opnent of weapons |ike Tactical Tonahawk,
which will provide an increase in capability over today’ s Tomahawk at
half the price, and in the introduction of ship and submari ne-| aunched
TBMs |i ke LASM and | ater, Advanced Land Attack Mssile (ALAM.

The marriage of standoff precision weapons with the surface and
submarine communities has al ready produced an additional quantum | eap
in what the Navy brings to strike warfare fromthe sea. But the new
security environnent has additional demands. The first is for nore
forward depl oyed naval payload, the second is for a better capability
agai nst nobile targets, and the third is for a strategy to transition
seam essly fromtoday' s approach to defense suppression to one that
results in defense destruction. In describing the opportunities to
neet these demands, the follow ng discussion will look first at the
hi ghest | everage path to nore forward depl oyed payl oad, which will
i nclude a di scussion of both platforns and weapons. Then it wll | ook
at the opportunities in sensor networks for targeting nobile targets,
and show how i ncreasi ng the nunber of sensors in the network inproves
the precision of the targeting data it produces. Third, it will ook
at the future defense suppression/destruction challenge in [ight both
of what is necessary in the near term and what sensor networks nay
make possible in the nore distant term

Pl at forns and Weapons For |ncreasing Forward Depl oyed Payl oad. The
aircraft carrier is a forward deployed platform and its air wing is in
some senses its weapon, and this conbination is a relatively nmature
system Interesting and val uable work is being done to inprove the
sortie generation capacity of existing and planned carriers and air
W ngs, but the resulting inprovenents will not be revol utionary.
Because the carrier will remain the centerpiece of the Navy's strike
war fare capability, these increnental inprovenents need to be pursued,
but another major source of forward depl oyed payl oad that can be
exploited lies in the surface and submarine forces. This is because of



the revol utionary progress nmade in |ong range, standoff precision
weapons that surface and submarine platforns can deploy in their
vertical launchers. This is particularly true in the area of TBMs,

whi ch represent the shortest distance between a stri ke weapon | auncher
and its target because they have such short tinmes of flight. Short
time of flight weapons will in turn play a key role in time critica
strike, both as an elenment of the solution to sone parts of the nobile
target problem and as a neans of attacking fixed targets like air
bases and weapon depots, whose val ue can change qui ckly and
dramatically with tinme, particularly when they may contai n weapons of
mass destruction. The best vehicle to exploit this opportunity is the
ALAM program which is currently focused on neeting | onger term Marine
Corps fire support requirenents, but which will also be an inportant
strike warfare tool

Al so, for both TBMs and cruise missiles, GPS/INS accuracies are
i nproving by an order of magnitude every few years, and will soon be
nmeasured in feet rather than tens of yards. As accuracies inprove, the
size of the warhead needed for a given lethality against a fixed target
goes down as the cube of the reduction in mss distance, which nmeans in
turn that as payl oad wei ghts go down, mnissile throwwights go down,
mssile sizes go down, and finally missile costs go down. 3

The sanme trends that will inprove the lethality and reduce the costs
of standoff weapons will also inprove the payl oad capacity of their
| aunchers. This is because snmaller nissiles with the sane lethality as
weapons |i ke the Tomahawk or LASMvirtually give both submari nes and
surface shi ps nuch | arger magazi nes w t hout changing the interna
vol urre of their vertical missile tubes. This is what engineers call a
virtuous rather than a vicious circle and it represents a perfect
exanpl e of the difference between increasing rather than decreasing
returns on investnent.

A final step forward in the capability of these weapons that should
be grasped is the ability to provide real tinme bonb inpact or danage
assessnent (BIA or BDA). Tactical Tormahawk will already provide the
begi nni ng of such a capability, and ALAM should be given it as well.

At a m ninmum standoff weapons shoul d be designed to “screami their

| ast position prior to inpact over a sinple RF channel. More anbitious
are schenes to allocate a small portion of the missile s payload to a
vi sual sensor that woul d deploy prior to inpact, viewthe results, and
br oadcast them back over a nore capable RF circuit.

Real tine Bl A and BDA are inportant because they reduce the nunber
of weapons that need to be allocated to an attack, and the tine needed
to conplete those attacks. BIA and BDA reduce the nunber of weapons
needed because “shoot -1 ook-shoot” tactics can be used, which elimnates
the need to allocate two weapons for every target sinply to conpensate
for the expected unreliability of a small portion of those weapons.

I nst ead, additional weapons can be allocated after an initial salvo of



one weapon per target only to conpensate for those weapons that
actually failed in the first salvo. Real tinme Bl A and BDA reduce the
time needed to nmake this conpensation, thereby reducing the time during
which the targets missed in the first strike remain uncovered. It is
this last inprovenent provided by real tinme Bl A and BDA that is nost

i mportant, because current approaches to this problemoften take hours
or days, and agai nst high value, time urgent targets |like WD sites,

pl anners cannot afford to wait.

Addi tional forward depl oyed VLS payl oad conpounds the advant ages
provided by further standoff weapon devel opnent. For exanple, using
the roughly 20 inch dianmeter/20 foot |ength weapon tenpl ate established
by today’s VLS tube, one can neasure the benefits produced by using
i nproved accuracy to increase payload. Assunming a 20 neter CEP, and
using existing propellants, a TBMwith a 250 I b warhead and a 500 km
range coul d be devel oped with the sane dianeter and two thirds the
length of today’s VLS cell. Modest inprovenent in the specific inpulse
of its propellant would further reduce its length to 10 feet, allow ng
doubl e stacking in a VLS tube. This would double the nunber of LASM
type weapons that a surface conbatant could deploy, nmeaning that in its
currently planned version, DD-21 could carry 256 rather than 128 LASM
equi val ent s.

More dramatic in the near termwould be the effect of converting
Trident SSBNs into conventional, guided nissile submarines, or SSGNs.
Four Tridents are now avail abl e for SSGN conversion, and nore nay
becone available if deeper cuts are ordered in strategic offensive
forces. 1In the cheapest conversion, with half the |auncher vol une
unused, a Trident SSGN could carry seven VLS-equival ent weapons |ike
Tomahawk or ATACMS in each of its 24 tubes for a total of 168.%® Wth
doubl e stacking, this total could eventually be increased to 346. And
finally, a smaller TBM designed fromthe beginning to be doubl e-stacked
in a surface conbatant’s VLS tube coul d be quadrupl e-stacked i n packs
of seven in each of an SSGN s missile tubes for a total of 672.

These additions to forward depl oyed payl oad are not inportant just
because they will enable tine critical strikes against nobile targets
found by new sensor networks, but also because they will greatly expand
the size of the “first night of the war” salvo available to a Battle
G oup commander tasked with the job of taking out an opponent’s WD and
ocean surveillance infrastructures.

Near Term Sensor Networks For Targeting Mobile Targets. There is a
strong mutual interaction between the accuracy of the target |ocation
i nformati on that a sensor network produces, the quality of the target
classification information that it provides, and the strike assets
whi ch use that information to attack the target. |In broad terns, the
| ess precise the location and classification information, the nore
capability that needs to be organic to the strike asset. For exanple,
a sensor network mght provide wi de area surveillance which provides



only cueing quality target location information and little or no

classification. |In this case, the strike asset will need to be able to
reacquire the target with its own sensors, positively identify it, and
del i ver ordnance on it should it not prove a false target. |n general

this describes the situation today in nobile target strike, where the
best surveillance assets are the first generation airborne SAR/ M
radars synbol i zed nost strongly by JSTARS. These surveillance
platforns provide |imted geographic coverage of the battlefield,

nodest classification capability of noving targets, and target |ocation
information that is sufficiently inprecise to prevent direct targeting
w t h GPS-gui ded weapons.

O course, this capability alone is a giant step forward fromthe
past, when nobile target strike consisted of strike aircraft flying | ow
in daylight and visually searching for nobile targets, a tactic that
woul d produce very high loss rates in the face of today’'s short range
air defenses. For the near term the road ahead in nobile target
strike is therefore to nore fully populate the battlefield with
ai rborne SAR/ Ml surveillance, and to inprove the ability of strike
aircraft to use the cueing information thereby provided.

From a naval perspective, this neans guaranteed Battle G oup access
to a SAR/MIl surveillance platform F-18E/ F AESA with a SAR/ MIl node
for reacquiring cued targets, an advanced tactical FLIR for cases when
the target is not yet fully classified, and sonething |ike the GPS
Ai ded Targeting System (GATS) to all ow an autononpus targeting
capability for GPS-gui ded weapons |ike JDAM and JSON Link 16 is
central to this future because it will allow cueing information to fl ow
fromthe surveillance platformto the two seat F-18F FACin real tine
and in a format that allows i mediate display on the latter’s head up
di splays. Link 16 will come back into play once the FAC has
reacquired, classified, and geolocated the target or targets by
allowing it to pass targeting information in real tinme to an i nbound F-
18 stri ke package in a format that allows i mediate insertion of GPS
coordi nates for their weapons.

The bi ggest question mark in this roadmap today concerns guaranteed
Battle G oup access to a SAR/MIl surveillance platform P-3 AIP will
provi de SAR radar surveillance and precision targeting, but not an Ml
node, and even P-3s are sonetinmes deni ed access to sone parts of the
I ndo-Pacific littoral. dobal Hawk will often be available if bought
in sufficient nunbers, but it’'s payload is weight and power limted,
one result being a limted MIl capability conpared, say, to JSTARS. A
serious opportunity for the Navy to consider is a Precison Surveillance
and Targeting (PS&T) SAR/ MIl pl atform based on the E-2 airfrane, or
even on a ship-launched nediumto | ong endurance UAV. A PS&T E-2 woul d
conbi ne the SAR/MIl functionality of JSTARS with an Inverse SAR (| SAR)
node t hat enabl es surface search and nast detection. The devel opnent
of the radar itself is lowrisk, but the integration of PS&T and RWP in



the sane air frame is at the |ow end of high risk. A near term
alternative to full integration would be to backfit PS&T onto | ow tinme
pr e- Hawkeye 2000 air frames that have had APS-145 renoved. This option
woul d be nodel ed on the ES-3 force nodel, with a total of 14 air franes
filling two six plane squadrons available for Battle G oup depl oynent
and one two plane replacenent air group.

Longer Term Sensor Networks for Targeting Mbile Targets. At the
other extreme fromthe near term sensor network descri bed above is one
where the sensor network detects, identifies, and continuously tracks
nobile targets with GPS-targeting quality precision. Provided such a
network, |arge standoff weapon carriers would | aunch cruise nissiles
that the network woul d update in flight with sufficient frequency to
bring within the very narrow reacqui sition basket of a very sinple
term nal seeker. These weapons woul d be so precise that their payl oads
could be kept very snmall, which would reduce their size and cost, and
allow their use in very large nunbers. And finally, the data |inks
enabling all of this would be both extrenely jamresistant and covert,
and their terminals would be snall and cheap enough to be depl oyed on
all platforns and weapons.

As a future to strive for, this picture is a worthy goal, but inits
details it poses nmany significant technical challenges. Perhaps the
nost relevant of these challenges in the near termis the goal of
havi ng sensor networks that provide targeting information of sufficient
quality to target tinme urgent GPS weapons. This challenge is rel evant
in the near termfor two reasons. First, because of its true al
weat her performance, GPS/INS is rapidly becom ng the preferred node of
preci si on weapon gui dance. And second, nost nobile targets spend nost
of their time sitting still, which froma targeting perspective nmakes
themfixed targets that occasionally nove at unpredictable points and
for unpredictable durations. Thus an internedi ate step in addressing
the nobile target problemw ||l be to devel op sensor networks that track
these targets while they are noving but precisely geolocate themonly
when they stop, and to develop tinme critical strike capabilities that
can respond to this targeting information quickly enough to put a
weapon on the designated ai npoint before the target noves again.

The key to sensor network precision is to put multiple rather than
single sensors within line-of-sight of the target to be located, and to
network those sensors so that their collective output can be processed.
In general, two sensors with the capability to give an accurate bearing
to the target, and separated by a fairly |ong baseline, can be used as
a long baseline interferoneter if networked properly. But errors creep
into this systemat nultiple points. For exanple, the bearing
i nformation has an uncertainty of plus or mnus x degrees, and the two
sensor platforns only know their positions within a radius of x feet.
Such targeting information is still useful, but would demand



prosecution by a GPS-gui ded weapon with an expensive termn nal seeker or
submuni ti ons.

Three sensors with better angular resolution, and better |ocation
information will do better, and work is now being done by DARPA to | ook
at such a network of airborne SAR'MIl radars. Part of the technica
risk in such networks lies in assuring the seamess transition fromthe
MIl to the SAR node or vice versa such that individual target tracks
are not lost. As progress is nade in this area the cost of the weapons
needed to respond to network targeting will fall, because they will be
asked to make up for less and less targeting inprecision in the
term nal endgane

Def ense Suppression in the Near and Md Term The defense
suppressi on/ destruction problemis a subset of the nobile target
problem and it is simultaneously an access problem Efforts now
nmount ed to suppress defenses autonatically subtract strike
capabilities, because the sane platforns performboth m ssions. These
efforts al so put an upper bound on aircraft strike capabilities,
because U. S. forces now have nore precision strike capability than they
have def ense suppression capability to assure it access. Hence, the
new concept of a | ow density/high denmand (LD HD) asset. Thus, the
def ense suppressi on/destruction problemis one where effective new
approaches to the probl emwoul d provi de high payoff in freed strike
assets, and fortunately it is also a problemthat is uniquely suited to
a networked sensor-tinme urgent weapon approach in the md rather than
the far term

That is because nobil e radar-guided SAMs |ike the SAM6 and the SAM
10 differ fromother nobile targets in that they nust not only stop and
remai n i nobile while they are performng their mssion, but they nust
al so emt high power RF signals during at |least a portion of the tine
they are immobile in order to be effective. This is significant
because it is easier to construct a very precise, passive RF enitter
| ocation systemthan it is to construct a radar-based systemfor
tracking non-enitting nobile targets. A passive network of three
sensors can exploit time-difference-of-arrival (TDOA) signal
processing, which elimnates the tradeoff between accuracy and the
angul ar resolution of the individual sensors, allow ng for nuch
cheaper, non-directional sensors, like the relatively sinple Radar
Warni ng Receivers (RMRs) that all tactical aircraft already carry. A
TDQOA network does requires a data link with very precise timng
information, but Link 16 already provides that, and a TDOA network is
still sensitive to errors in the position of its nodes, and errors wll
exi st in an airborne network, though again, steady overall inprovenent
in GPS system accuracies will continue.

Such a network, whether using airborne platforns, or in the nore
di stant future, using unattended ground sensors, wll enable defense
suppressi on/ destructi on operations that resenble the way the Army now



conducts counter-battery fire. |In the Arny case, a radar determ nes
the | ocation of eneny artillery batteries by observing their fires, and
targets counter-battery fire that can be in the air before the incom ng
shells land. Forward deployed, TBMfiring surface ships and submarines
wWill be in position to attack SAM batteries as soon as they |ight up
their radars if a TDOA network is in place. Either Link 16 or UHF

Sat Com can be used by the network to conmuni cate targeting information,
and both surface ships and subnarines will be able to nmaintain

conti nuous connectivity at these

frequenci es.

In the nearer term elenents of this preferred node of operation
will at any rate need to be inserted into today’ s defense suppression
forces in order for that force to keep pace with today’'s threat. But
in addition, there are elenents of today' s defense suppression force
that may not be part of a future, nore net-centric approach to this
probl em but which are both so inportant and so relatively scarce in
today’ s security environnent that their capabilities nust be inproved.
One such programis the EA-6B | CAP update, and the other, nore
devel opnental program is the AARGM Quick Bolt upgrade to the HARM
antiradiation mssile.

EA-6B | CAP and AARGM Quick Bolt. The ICAP programis inportant for
four main reasons. First, it will introduce all digital jamm ng pods
that are both easier to naintain and easier to update with new threat
information. Included will be the first pods covering the | ower
frequencies of interest: including VLF surveillance radars that can
track stealthy aircraft, and which are very hard to permanently take
out because their antennas are so easy to repair or replace. Second,
it will add a “look while janm ng” capability to its receivers,
all owi ng EA-6s to serve both as an ESM pl atform and a janmmer, and
allowing real time jamm ng responses to pop up emtters. Third, |CAP
will introduce a long baseline interferonetric antenna that enables it
to calculate the range to an emitter, allowing it for the first tine to
target HARMs in the nost effective “range known” node. Finally, |CAP
will introduce Link 16 onto the EA-6B for the first tine.

AARGM Quick Bolt is actually two separate devel opnent prograns
aimng to upgrade existing HARM air frames. AARGMis a nearer term
programthat seeks to give HARM a better capability against SAMradars

that shut down in the mdst of an engagenent. It does this by giving
its antiradiation hom ng (ARH) seeker the ability to use GPS to take
several, inflight DF cuts on the signal it is homing on. This wll

reduce the initial rather large target location error inherent to
current HARM targeting systens, making it possible to put a sinple
mllimeter wave radar on the front of the missile which will search for
and hone on any vehicles in its viewif and when the ARH |l oses its
signal .



Quick Bolt is a nore anbitious programthat seeks further
i mprovenents agai nst radar shut downs, better BDA, and a repl acenent
nmotor that will give | onger range at higher speeds in a snaller
package. Wth regard to the notor devel opnment program it seeks to
make HARM faster and | onger-1|egged, to better fight the “F-pole” battle
agai nst SAM 10s, and at the sane tine to nake it shorter, because if
l aunched froma non-stealthy platform it will likely still lose the F-
pol e battle, which nmeans that the HARM | auncher will need to be
stealthy, and current HARMs are too long for F-22s and JSFs to carry
internally.



Forward depl oyed naval forces will be the keystone of the United States’
ability to project power rapidly in the new security environment, because
naval forces are less vulnerable to the constraints on access faced by
forces that rely on | and bases, and because naval forces can be used to
reduce or elimnate those constraints on access for |and-based forces.

Concl usi ons

The forward depl oyed Navy is both a source of inmedi ate power
projection capability, and a neans of enabling power projection by the
ot her services. The Navy encounters its greatest access chall enges
when it is enabling power projection by others, not when it is
proj ecting power alone. The prograns described in the previous section
are inportant not so nmuch because the Navy needs themto project power
itself, but because the Arny, the Air Force, and the Marine Corps need
the Navy to have them The nature of the threats that aninate these
progranms nmake them urgent, even in the near term Left untended, these
threats will nmake |ong range power projection by joint forces a
protracted rather than a rapid enterprise, and in sonme cases wll deter
the projection of joint forces altogether

Forward depl oyed Battl e G oups, armed with Tomahawk cruise mssiles
and strike fighters refueled fromorganic tankers, can stand off nore
than 300-400 niles froman eneny’s coastline and | aunch strikes when
and where they choose. The nunber of targets struck daily under such
circunst ances woul d be I ess than the maxi mum possi bl e, but on the other



hand, opponents will have a very difficult tinme finding and tracking
the Battle G oup when it is operating independently in this way.
Forwar d depl oyed subnarines can operate with even nore inmpunity,

| aunching surprise cruise mssile attacks deep into an opponent’s
territory, and Trident SSGNs will provide five to ten tinmes the payl oad
for such strikes conpared to today’s attack submarines. |If all the
nati on needed fromthe Navy was | ong range, precision strike fromthe
sea capability, it would already have what it needed today.

Instead, it needs a Navy whose Battle G oups and subnmarines can
close with the eneny, |aunching surprise cruise mssile and TBM strikes
and sustained, high volune air strikes |large enough to take out key
time urgent or nobile target sets such as WWD-arned bal listic mssiles,
and to destroy rather than nerely suppress air defense assets, enabling
hi gh payl oad Air Force bonbers such as the B-1 to halt or slow opposing
ground forces early in a conflict. It needs a Navy whose surface
conbatants can close within 20-25 nmiles of a hostile coastline and
provide the on call, precision fire support needed to enabl e ship-to-
obj ecti ve maneuver by Marine Corps expeditionary units. It needs a
Navy whose aircraft, surface conbatants, and submari nes can quickly
find and destroy opposing subnmarines and mne fields, enabling the
rapi d cl osure of pre-positioning and surge sealift vessels carrying the
armof decision — the Arny’s arnored forces. It needs a Navy that can
proj ect defenses against ballistic mssile attack ashore, so that
sealift ports of debarkation can be kept open, air expeditionary force
bases can be protected, and allies reassured. And it needs a Navy
whose ships can survive in this challenging environment in the face of
ASCM attacks that enmerge with little warning out of the littora
clutter.

If the United States does not get the Navy it needs, relatively
snmal | nunbers of opposing subnarines and mnes, nobile SAM batteries,

and nobile ballistic mssiles will, if wielded intelligently by an
opponent, greatly reduce the speed and wei ght of the power that it can
project. In the extreme case, an opponent can have this effect w thout

even draw ng bl ood.

One Argentine subnarine operating in the shallow waters around the
Fal kl and | sl ands caused the Royal Navy to expend nearly all of its ASW
ordnance without lethal effect. The submarine sank no ships, though
some claimit bounced a dud torpedo off the hull of one of Britain's
precious aircraft carriers, but its presence inposed powerful
constraints on the fleet’s operations throughout the conflict. The
nobi l e SAM 6 batteries deployed by the Serbs during Allied Force shot
down fewif any aircraft, but forced the allies to limt the tenpo of
their strike operations to what could be sustained by its scarce
def ense suppression assets. And even though over 1000 HARME were
expended, many agai nst SAM 6s, nost SAM 6 batteries survived the war
intact. And finally, Irag’s wildly inaccurate SCUD attacks destroyed



no allied military targets during Desert Storm but because of their

potential political effects, thousands of allied strike sorties were

diverted fromother inportant mssions in a largely futile attenpt to
stop those attacks at their source.

Furthernore, these are yesterday's threats. The Navy needs to take
the steps described in the previous section to give it the ability both
to project its own power in the littoral battlefield, and to ensure the
timely and decisive access of the other services to that battlefield
agai nst these already existing threats. Taking these steps will not
transformthe way the Navy | ooks, nor increase its size, but they wll
transformthe way it fights. Yet they will not be sufficient if the
ot her services do not engage in the nore radical transformations
necessary to make themsignificantly | ess dependent on oversea bases
than they are today. The military threats posed by asymetric weapons
to access by joint forces will grow significantly if and when opponents
adopt nore nodern systens, such as nobile TBMs with reasonably precise
GPS gui dance and | arge, sub-nunition payloads. As these new threats
energe, joint forces will need to transform or the Navy will need to
growto fill the void.
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