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AIR WAR COLLEGE RESEARCH REPORT ABSTRACT

TITLE: B-32 MARITIME OPERATIONS: THE ANTI-SULRFALE
WARFARE MISSION (ASUW)

AUTHORS: Donald G. Cook, Lieutenant Colonel, USAF
Charles H. Horne, Commander, USN
Walter w. Manning, Commander, USN
- For the past 20 years, significant growth in Soviet
naval force structure has occurred. Without question, this
build up has allowed Soviet presence and influence to spread
on a global scale. Our efforts to counter this threat is of
major concern. As a partner with the Navy, the Air Force can
provide valuable assistance in successfully defending the
Sea Lines of Communications. The B-52 represents a credible,
iong range weapon system capable of conducting the anti-
surface warfare (ASUW) mission.
This paper discusses the Soviet surfacé threat, how the

navy presently counters the threat, and how the B-532 can be

intergraded in to naval fleet operations.
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INTRODUCTION

in the late 19608 the size of the United States Navy's
fleets began to decline significantly. In round figures the
Navy’'s assets dropped from over 1,000 battle force ships in
the mid-1960s to fewer than 500 such ships in the latter

. part of thé 1970s. The rational for this decline was predic-

table and included the decomissioning of aging ships,
Department of Defense (DOD) budget cuts, and a conscious
decision by the Navy,to down size its fleets to modernize
fer the future.(1:175) Of key importance in the overall
balance of naval power was the decrease in the main element
of power projection in the nation’s maritime strategy. The
United States Navy'’s aircraft carrier force had fallen to an
alarmingly low number: 13 front-line carriers and no escort
carriers. Although the ships remaining in the fleet, and
those under construction, were steadily improving over their
p:edecessors, “there had been a substantial loss in capabil-
1ty relative to the Soviet Union.”" The Soviet Navy had
advanced in both numbers and sophistication, and had emerged
onto the world's oceans as a major "blue-water” naval
power.{(2:323)

From 1970 to 1977 the Soviet shipbuilding program had

provided an increase of 25 percent in missile-equipped ships




a4 00 percent increase in nuclear submarines.(2:327)
s v ocrass carriers, hresta and hynda class cruisers,
niasitin ad Kildin class destroyers, and Nanunchka class
corveties conid threaten free-world navies with antiship
cru.se missiles, some from ranges up to 300 miles. The
(hmaclie class submarines, designed for submerged launching
2! arntiship missiies, could rnow attack with SSN-7 cruise
missilies from a range of 30 miles. This capability vastly
complicated the ASW problem and crucially limited response
t:me to counter the incoming missiles, Concurrently, the
scviets amassed a force of over 300 naval bomber aircraft
armed with long—rangé antiship missiles, capable of attach-
ing the carrier battle groups from beyond the engagement
ranges of its surface escort ships.(3:299)

Combating this growing Soviet surfsce threat has been on
the DOD agenda for over a decade but not s3olely in the
context of a naval counterthreat. The DOD turned its atten-
tion toward the United States Air Force for additional
assets, specifically the E-3A Airborne warning And Controil
{AWAC) aircraft and the B-52, as potential counter-surface
threat platforms. This challenge has been met head-on by the

vavy and Air Force Service Chiefs through the exchange of _ .

stficers, joint exercises, and recent acknowledgment that {
Aerospace Maritime Operations is a legitmate Air Force

Mi 3100




ANTI-SURFACE WARFARE
{ASUW)

Anti-Surface warfare(ASUW), or as it was formerly known
Anti1-Surface ship warfare, is a fundamental naval warfare
tash. It is defined as, "the destruction or neutralization
of enemy surface combatants and merchant ships.” Its primary
aim .s to deny the enemy the effective use of his surface
warships and cargo carrying capacity.(4:1-3-2) While ASLW
forces serve primarily to deter or defeat an enemy's heavilvy
armed surface combatants and other lesser naval units, it is
aiso a means to prevent the unrestricted use of the seas by
any surface vessel. Further, ASUW can be either offensive or
defensive in its application, or threat of application. It
is offensively wagecd in a preemptive strike on enemy naval
vessels ana during fleet-on-fleet engagements, yet defen-
sive when applied for protection. For example, ASUW is
considered defensive against the aggressive actions of an
enemy force seeking to attack sea lines of communications
{SLOCs), or threatening to strike an amphibious landing
force.

The following historical sketch serves to illustrate the
evolutionary character of naval warfare, and ASUW in partic-

uiar, during this century:

Prior to World war 1I, enemy surface ships were
sought out and engaged by other surface ships.
Surface ships had numerous heavy guns that could
effectively neutralize enemy shipping as well as
base support areas. With the advent of aircraft
vcarrier warfare in World war 11, the role of the
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surface ship chnanged to support fast carrier
artack operations. Heavy guns were no longer

needed for over-the-horizon targeting. The

carrier's aircraft and the submarine assumed the

responsibilities for neutralizing enemy targets at

great distances from the task force. The surface

comi:atant took on the responsibilities of air

Jdefense and close-in anti-submarine warfare opera-

tions for the carrier battie group.(5:49)

The revolutionary effects that air power would make on
the future of anti-surface warfare were apparent early-on in
tne racific. The Battle of the (oral Sea (May 4-8,1912), rthe
first carrier battle of the war, also became the first naval
engagement in history where the opposing ships never came
ivithin sight of each other, even though there were six
separate naval task forces involved in the battle. In addi-
tion to carrier aircraft, land-based aircraft were employed
by both sides. The Japanese employed search, fighter, and
bomber aircraft from Rabaul, New Britain, while the American
forces were supported by B-26s from Australia.(6:662/7)

Though tactically exploited with some success, the per-
formance of the land-based aircraft also pointed to one of
the basic difficulties of their employment: target identifi-
cation and recognition. The Japanese pilots from Rabaul
returned to their base report@nz they had sunk a battleship
and a cruiser, when in fact they had attacked a detached
tnited States oil tanker and her escort destroyer. The
migstake made in identifying the targc*!, prompted the

Japanese to launch a full attack to the vicinity of the

stricken oiler. This resulted in a fruitless attempt to find
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the remainder of the carrier task force which the Japanese
assumed they had stumbled upon. lLater a potentially more
disastrous mistake 1n identity occurred. A flight of B-26s
attacked an Australian cruiser-destroyer force which they
mistouk for Japanese warships.(6:665)

Scarcely a month later, the scenario was repeated at
the Battle of Midwav. Again, while the decisive engagements
were achie;ed by carrier-based fighters, bombers, and
torpedo planes, land-based aircraft were employed as search,
scouts, and attack aircraft. However, the naval vessels from
the opposing fleets never sighted or engaged one another
during the conflict.

Like the Coral Sea, the baﬁtle was entirely a

contest of airpower. The Japanese were never given

the opportunity to employ their immense

superiority in surface ships.(6:687)

Though these battles clearly demonstrated that the
future of naval warfare and sea-based power projection would
be shaped by the offensive force of aircraft carrier battle
groups, they also left little doubt that the sphere of anti-

surface ship warfare had moved beyond the line-of-sight of

naval vessels. Naval combat had truly entered the over-the-

horizon targeting era.



SOVIET NAVAL SURFACE COMBATANTS

he use of lLnited States Navy carrier aircraft provided
the ability to conduct naval warfare from over-the-horizon
and to project power ashore with airstrikes., These capabili-
ties had not escaped the concern of the Soviet political
and military leadership as early as the late 1940s. Conse-
auently, in the post-war development of Soviet military
doctrine and forces, the Soviet Navy was directed to develop
an ocean-going navy to challenge the preeminence of United
States and Allied naval forces. Under Joseph Stalin, the
FRussian ship building industry was rebuilt, assisted in part
vy German technolog; and scientists. Work began on medium
range submarines and surfﬁce ships in classes from
destroyers to battleships; plans were even undertaken to
construct aircraft carriers.

After Stalin’'s death in 1953, Nikita Kfuschev, pursuing
a massive building program of intercontinental ballistic
missiles, prompted a basic reappraisal of the kind of ships
required to carry out the Soviet naval mission and appointed
Admiral Seréei Groshkov as Commander-In-Chief of the Soviet
Navy:

In place of Stalin’s planned ocean-going fleet,

Admiral Groshkov was directed to develop a

missile-armed nawvy of small craft and submarines

which could "defend the Soviet Union from possible

Western aggression.” It was hoped that

comparatively inexpensive guided (cruise) missile

cruisers could counter the US Naval Forces...the

Soviet Military planners were particularly
concerned with US aircraft carriers which could




launch planes carrying nuclear bombs aimed against

their homeland while several hundred miles at sea,

and with amphibious forces which could land troops

on Soviet coasts.(7:4)

buring the decade following Gorshkov’s appointment, the
Soviet Navy developed both surface ships and submarines thaz
could launch antiship missiles at Allied and surface forces.
Tne Soviet Navy led the world in the employment of cruise-
missiles in naval warfare with the incorporation of the 100
nautical mile range, SS-1 "Scrubber” missile on the Kiidin
and Kkrupny class destroyers and modified-Whiskey class sub-
marines. They incorporated the 25 nautical mile range,
SSN-2 "Styx" missiles on the OSA and Komar, high speed
patrol boats which were all fielded in the late 1950s8.(7:22)
[.ater, during the early 1960s, the Soviet Navy added more
firsts with the launching of_the Kynda class guided missile
cruisers, the diesel powered Juilet and the Echo II class
nuclear powered guided missile submarines. Each platform was
armed with the SSN-3 "Shaddock"” antiship cruise missiles; a
total of 16 missiles on the Kynda (8 with 8 reloads), 6 and
8 on the Juliet and Echo Il class submarines, respectively.
Receiving over-the-horizon targeting ipfornation from
"either aircraft, submarines, or surfaée ships, this missile
could deliver up to one ton of high explosives or a ruclear
warhead against hostile ships or land bases from over 200
nautical miles awvay.” (8:8)

These forces were but the harbinger of future strides in

~3
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Soviet naval force development and building programs. Siace
the 1960's, the Soviet Navy’'s surface forces have grow: both
in size and capability. Soviet naval construction has encom-
passed new classes of «ll major combatants, including subma-
rines, three Kiev (CVHG) class vertical/short takeoff and
landing (VSTOL) aircraft carrie}s, two Moskva (CHG) class
helicopter cruisers, and finally their first attack aircraft
carrier: .

The highlight of the year (1985) in Soviet

Navy construction was the launching of a new class

of large (65,000-70,000 ton ) conventional takeoff

and landing aircraft carrier. It is by far the

biggest ship ever built for the Soviet Navy and is

exceeded in size world wide only by the US Navy's

super carriers. The new carrier will be nuclear

powered, 300 meters (985 feet) long,and will prob-

ably have an airwing of abcut 60 fixed-wing jet

aircraft and helicopters.(9:98) ’

The major surface ships of the Soviet Navy today have
evolved with even greater anti-surface weapon capabilities
showing marked improvements in firepower, range, speed and
guidance systems. They are among the most heavily armed and
capable warships in the world. The true measure of the
Soviet Navy's maturity and its capability to conduct anti-
ship strikes is emphasized both by the number and types of
antiship missiles in their inventory, their great diversity
in launch ranges, and the wide-range of naval units that

deploy with these missiles. Though excluding the air-laun-

ched antiship missiles, the following table serves to

11lustrate the magnitude of the antiship missile threat from




the Soviet Navy’s surface ships and submarine forces:
TABLE (1)

ANTISH1P MISSILES

Approximate Soviet Launch
MISSILE NATO NAME RANGE (nm) PLATFORMS (CLASS)
S8N-1 SCRUBBER 100 KILDIN, KRUPANY
SS\-2 STYX 25 OSA I/1I, NANUCHK\
M A Ti\t\
S§N-2C _STYN(improved) 50 OSA [1,MOD KASHIN

MOD KiLDixN,MATKA
TARANTUL I/11
NANUCHRA I

SSN-3B SEPAL 250 KRESTA I, KYNDA
5SSN=-3¢C SHADDOCK | 350 ECHO 1I, JULIET
SSN-7 —_——— 30 CHARLIE 1
§5M-9 SIREN 60 NANUCHRA I/I11
SARANCHA, PAFA
CHARLIE I1I
SSN-12 SANDBOX 300 KIEV, SLAVA
ECHO 1I
SSN-14 SILEX 30 KARA,KIROV
KRESTA I, UDALOY
SSN=19 ~———— 300 KIROV, OSCAR
SON-2Z -——— 60 SOVREMENNY

TARANTUL I1I

NOTE: Data based upon Appendix B, "To Understanding Soviet

Naval Developmer.ts,” Office of the Chief of Naval

Operations, Fifth Edition, April 1985.




UNITED STATES NAVY ANTI-SURFACE WAKRFARE FORCES
As Soviet naval warfare strategy began toc move cver-the-
norizon, the LUnited States Navy develcped the concept of
"Destruction-in-Depth” (both offensive and defensive) to
counter these weapons. The concept involves striking Soviet
naval forces beyond the launch range of their standofft

weapons and providing sequential "layers" of kill opportuni-

(ad

tes for "leakage,” (aircraft and missiles that succeed in
penetrating the outermost engagements). The concept of
layered defense was developed in the late 1950s, to handie
the threats presented by air-to-surface missiles launched by
the Soviet's long-rénge bomber force and the S3N-3 antiship
cruise missile(ASCM).(10:64)

Today, destruction-in-depth is based on the ability of
combined forces (both United States and Allied) to detect
the enemy well before he can reach his standoff weapons
release range, prevent closure to within launch range of the
main elements of the naval task force, and maneuver addi-
tional elements of the task force to attack the threat.. The
same principles apply to all three fundamental naval warfare
tacks: anti-air warfare (AAW), anti-submarine warfare (ASW),
and anti-surface warfare (ASUW)., Execution of the concept
may involve the full breath of naval forces, from mining of
enemy ports and geographic choke points, to discouraging or
preventing his massing of forces, or denying him access to

sia control areas:

10
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Anti-surface warfare involves carriers, subma-

rines, cruise missile-equipped ships,and land-

nased forces eliminating forward-deployed surface

ships at the ocutset of the conflict. This requires

appropriate rules of engagement at the brink of

war to avoid losing the battle of the first salvo

which is so important in Soviet doctrine. oVur

allies also have a critical role to play in anti-

surface warfare. Germany, for example, will bear

the brunt of the campaign in the Baltic, while the

Turks will be key players in the Black Sea. As our

forces move forward, antisurface warfare w:ll

continue, with a goal, the elimination of the

Suoviet fleets world wide.(11:12)

As pre&iously pointed out, destruction-in-depth relies
first upon detection-in-depth. Early detection of the
enemy's surface forces is essential to distant engagement by
the naval task force, Early detection from intelligence
sources (including national and allied intelligence assets)
and surveillance systems (United States Navy, sister ser-
vices and allies) would be fed to the naval task force

commander to provide him an over-the-horizon "picture”" and
assessment of the threat.(12:24)

The Navy Tactical Data System (NTDS) aboard the surface
combatants and aircraft of the force can correlate the
diverse datg. Additionally, they have the capability to
exchange tactical information among the units of the force
and provide the task force commander with the type of "tar-
geting-picture” he requires for employing forces to counter
the enemy threat.

To "fight-in-depth” the task force would make e¢ngage-

ments utilizing its layered offensive and detensive force.

1!
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i First layer could be provided by a comb:nation of Vveapoa
slatyorms, consisting of cruise missile equipped attock
submarines (Ss,s), Tomahawk or llarpoon equipped surtace
combatants, and [larpoon equipped land-based and carrier-
basea aircraft. Attack submarines patrolling several hundred
miles ahead of the task force could attack 1ndependently or
in coordinated strikes with other units using Tomahawk or
larpoon antiship cruise missiles,

in addition to submarines, a vanguard naval surface
force could be tasked, based on intelligence repcrts, to
counter the enemy’s anti-carrier warfare (ACW) surface
ships. This Surface Action Group (SAG) would consist of a
mixture of cruise missile equipped battle ships, cruisers,
and destroyers. Long-range, land-based aircraft such as the
F~3 and the B-52 are prime candidates to be used as Harpoon
equipped platforms in the outer layer of defense.(13:101)

The next laver of engagement would likely be provided by
a combination of carrier aircraft, P-3s, ships and subma-
rines detached from the carrier battle group {(CVBG). Early
warning, sufveillance, and targeting for these fcrces would
e provided by the E-2C Hawkeye, while F-14 Tomcats provide
fighter cover. Rounding out this layer’s air arsenal would
he the EA-6B Provwier. Designed to degrade enemy defenses by
jamming their radar and communications, the Prowler would
increase both the effectiveness of the attack and the survi-

vabijity of the attackers.(11:11)

12




Shorald any enemy forces survive to close to their stand-
£ weapons range for launch of their missiles, they would
be subjected to a second attack as mentioned above. The
attack would take place beyond the range of the kiev's,
slava’s, or Kirov'’s cruise missiles. However to insure
accuracy beyond their radar horizon (about 25 miles) these
missiles reguire midcourse guidance from a targeting plat-.
form. This is usually provided by either the Hormone-B
helicopter carried by these ships or the Bear-D land-based
bomber.(7:33)(8:38) Thus, a preeminant part of this and
earlier attacks would be air-to-air strikes on the targeting
aircraft by F-14s and F/A-18s, and surface AAW surface-to-
air missiles.(11:14)

Finally the defensive layers of the battle group would
he brought to bear on any leakage of cruise missiles or
aircraft. The first layer to engage would be the F~14s and
F/A-128 followed by the surface-to-air missile platforms,

and finally the point defenses, Sea Sparrows and FPhalanx

gatling wuns.(11:14)(5:60)
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B-22 AND HAKPOON MISSILE COMBINATICN

Ihe present Anti-surtace warfare capavility of the bL-3¢
"srratofortress’ evolved from the United States Navy's de-
veiopment of the HARPUON (AULM-84A) cruise missile in the
1970s. Admiral Elmo Zumwalt, then Chief of Naval Operaticns,
had the missile’s development expanded beyond its initially
envisioned use against surfaced Soviet cruise missile subma-
rinec, This expansion of applications included its use as an
anti-surface warfare weapon that could provide stand-off
capability by ships, aircraft, or submarines.(14:36) Prece-
dence for air-launched, antiship guided missiles on naval
aircraft had been established earlier with the Bullpup anti-
ship variant. However, because of its limited range and
manual guidance, the Bullpup had become virtually ineffec-
tive as a standoff weapon against the Soviet’s modern AAW
defenses.

Meeting the challenge of the expanding Soviet capability
to launch cruise missiles against United States and allied
naval forces and to interdict our vital sea lines c{ commun-
ication (SLOCs) had become increasingly difficult. At a
time when United States naval strength was declining, as
previously outlined, the Soviets had achieved significant
advances in all threat categories: air, surface, and sub-
surface. Similar declines in the naval forces of our NATO
allies exacerbated the problem, and led our defense planners

to investigate additional means to counter these threats:

1}
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In 1975, Secretary of Defense, James R.

Schlesinger, proposed to marry the Air Force B-52

with the Navy Harpoon antiship missile for use in

the sea interdiction role.{(15:30)

This proposal was given a "fair and cooperative" hearing b:
both the Air Force and the Navy,; various options for provid-
ing a standoff antiship weapon for the Air Force were eval-
uated. Also, on 2 September 1975 a Memorandum of Agreement
was signed by Chief of Naval Operations, Admiral J.L.
Holloway III, and Air Force Chief of Staff, General David C.
Jones to provide for "training Air Force resources in col-
lateral maritime functions."(16:1)

An evaluation of three options was undertaken. The three
potential antiship weapons evaluated for the B-52 were the
Harpoon, the GBU-15 glide bomb, and a laser-guided glide
bomb (MK-84). In 1976, the Air Force decided in favor of the
GBU-15, an electro-optical guided weapon, which was an im-
proved follow-on to the "smart bombs" used in Vietnam. While
normally employed on the MK-84, 2000 pound bomb, the GBU-15
offered the advantage of being a modular unit that was
compatible with various warheads. The GBU-15 could be locked
anto a target prior to launch or flown into the target
manually by the B-52 navigator.(17:34) This flexibility,
which permitted the uge of the GBU-15 against land and naval
targets, probably accounted for its selection by the Air

Force. Jts short standoff range (approximately 7 miles) made

its effectiveness and the survivability of the launching




.orcratt suspect in contrast to the range of SAM defenses
anudrd the newer Soviet warships. Then Air Force Chief of
stat'f, General Lew Allen reported to the sSenate Armed

Services (ommittee:

... that the Air Force had demonstrated the B-32s
capability to kill ships with the GBU-15 guided
bomb; however, he stated that this weapon's stand-
off range "is really not quite good encugh to get
in close encugh to weil-defended combat ships of
the Soyiet Navy,"” although the GBU-15 could be
effective against some vessels.{(18:23)

In 1982, the idea of arming the B-52 with Harpoon mis-
siles was again brought before the combined attention of
the Air Force and the Navy. According to Richard Barnard, of
Detense hWeek:

In his defense guidance -- the "definitive
framework” for strategic and tactical planning by

the military services which was prepared last

M tren -- Defense Secretary Casper Weinberger or-

dered the Air Force to equip its B-52 bombers

"with suitable radar and stand off conventional

weapons' tc attack Soviet warships and naval

ports.(19:1)
The Chief of Naval Operations, Admiral watkins, and the Air
lorce Chief of Staff, General Gabriel, addressed the new
guidance by issuing another joint memorandum of agreement
{MOA). n their 9 September 1982 MOA, entitled "Joint
.8 /uUSAF Efforts To Enhance USAF Contribution to Maritim:
GUperation”, the two service chiefs stated:

As reflecrted by the Defense Guidance, requi-
si1te maritime strength to keep all SLOC’'s open 1s

an i1ndispensable component of the US military
posture, The broadening threat to this capability

16




18 clearly recognized and sustained efforts are
underway to regain maritime superiority. The com-
bined assets of the Navy and Marine Corps are
insufficient to meet the threat in all areas. To
obtain the best deterrent value and fighting capa-
hility in wartime, a continued effort is needed to
prepare for the optimal interaction ot service
tforces. The Navy and the Air Force should there-
fore accelerate their joint efforts to exploit
their capabilities to enhance maritime operations
in defense of the SLOC’s.(20:1)

[t was further stated that while anti-air and counter-air
operations. were the two Alr Force capabilities that would

provide the most immediate gains, ...the Air Force will
also improve its antiship capability in support of the Anti-
Surface Ship Warfare (ASUW) mission."(20:1)

Following the signing of the 1982, Watkins-Gabriel MOA,
the Harpoor missile replaced the GBU-15 in the antishipping
weapon test program, and the B-52G models became the candi-
date aircraft, replacing the older B-52Ds which had begun to
be retired (the last B-52Ds were retired b& October 1983).
Mcanvwhile other B-52G and H model aircraft were being adap-
ted for employment as a weapons platform for the AGM-86 air-
launched, cruise missile (ALCM).{(17:25) The B-52Gs not
assigned as ALCM carriers became available for multi-mission
conventional roles:

USAF Strategic Air Command has earmarked 67 B-

52Gs for use in a conventional reconnaissance/

strike role for the 1980s, as the B-1B becomes

operational. The fleet represents the balance of

the B-52G force leas the 99 aircraft being

modified to carry cruise missiles, and they will

be the first SAC aircratt to be expressly assigned

to a non-nuclear mission. Currently the B-52 can
strihe precision targets from a low-level overhead

17




run. With the proliferation of modern SAM systems
such an attack is likely to be too costly to be
contemplated., Under the conventional Stand-Off
Capability (USC) program, the 67 conventional
strike B-52Gs are to be given the ability to
attack precision targets from outside SAM range.
(21:104)

Considering the complexity of typical airborne weapous
syvstems, the integration of the Harpoon with the B-52Gs
proceeded quite rapidly. By early 1983, the program had
completed all major milestones:

The Air Force in cooperation with the MNavy
completed a series of flight tests in March 1983,
to demonstrate the capability to launch Harpoons

from B-52s. The test culminated with three live

firings against a Navy surface target. All three

firings were successful. A pair of AWAC planes
equipped with maritime surveillance radars and
temporarily modified with Navy targeting syvstems
provided surveillance and coordination during the
tests, which were conducted on the Navy’s Pacific
Missile Test Range and coordinated by the
Commander of the Third Fleet.(22:38)
Thus, the tests had not only proven that the B-52 and Har-
poon combination could be successfully employed in anti-
surface warfare roles, but that the E-3A AWACs could serve
as an over-the~horizon surveillance and targeting platform
for maritime forces. Moreover, it substantiated its worth
for coordinating naval surface engagements thereby enhancing
the total United States forces capability to conduct mari-
time operations.
Following these tests, the first operational B-52Gs were

modified to carry and launch the Harpoon. The 69 Bombardment

Squadron (69 BMS) stationed at Loring AFB, Maine became the




f'irst squadron to undergo aircratft Harpoon modification and
airccew training ror the antiship cruise missijes employv-
ment. lhe squadren’s transition, like the test L cvalu-
ation program, was relatively expeditious, with the 649 BMS
avhieving a limited operaticnal capability in October luead,
and full operational status in December 1984.

in the interiening years since the 1982 Letense Guidauce
ant tae watkins-uabriel MOA neither the Soviet threat nor
the resolve to counter that threat has deminisheld. In a more
recent statement concerning his continued support for the
lnited States Air Force and the B-52 in maritime roles,
secretary of Defense Weinberger stated in early 1985:

During the past year ten long-range B-52G

bombers were configured to fire the Harpoon, and

we intend to modify 2C more by the middle of this

vear. This program, which enhances our capabvility

to conduct antiship strikes world wide is an ex-

cellent example of how expanded cooperation among

the military services can increase our overall

defense capabilities.(23:162)

Today, there are two squadrons of B-32Gs equipped and
trained to perform the ASLW mission. Together the 69 HBMS at
Loring AFB, Maine and the v0 BMS at Andersen AFB, Guan
previde a total of 30 Maritime/CSC bomber aircraft, each

capabie of launching up to 12 AGM-84 Harpoon missiles per

sSoOrtte,

19

R SASANTAOCOA000OCUN
ROSOSONLOOT I OOROQCLOUDA R BNGSOH0GOE
0ty .","t‘t'«...‘a‘.‘t.:‘?f..‘l‘.o'i‘y‘t‘.t“?.“‘ﬁ"f‘.t“‘lt’ti#‘ wte et




THE bE~G32 IN THE ASUW ROLE
Arming the B-532 with the Harpoon antiship cruise mie-
siie has magnified and strengthened the Stratctortress’
aiready excepticnal qualities for maritime employment., The
combination of the two has provided the United States Navy
with a truly viabie and important "joint partner” for anti-
surface warfare.

The qualities that have made this true are largeliy the
B-32's global operating radius, high dash speed compared to
the Navy’'s P-3, high altitude performance, long endurance
(coupled with an air-refueling capability), and large pay-
load. Specifically,'the important characteristics of the i-
52 that compliment its maritime employment are: maximum
leve! speed at high altitude of mach 0.84/390 knots indi-
cated airspeed (IAS), a high altitude cruising speed of mach
J.77/1442 knots true airspeed (TAS), and a penetration speed
at low altitude of 350-390 knots IAS. Its outstanding range
of 6500 nautical miles (over one and a half times that of
the P-3 Orion) is extendable by inflight refueling. (24:402)
In fact, the B-52 has twice flown around the world non-stop.
The last occasion was in March 1980, and was completed with
an elaspsed time aloft of over 42 hours.(25:38-42) More
recently during the 1982 Bright Star exercise, a total of
eight B-528 flew in formation over 7500 miles non-stop

(trom their base 1n North Dakota), made three inflight-

refuelings, and dropped their bombs on exercisc targets in

20
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tgypt. Upon completing their attacks the aircraft rejoined
and recurned to their home bases on a mission that savw thea
airborne some 51 hours and over a distance ot 13,900
miles.(26:41)

its capability for delivering heavy weapons loauds dav cor
night, in all weather over long distances is also well
docum:nted., B~iZDs flown on Linebacker operations against
North Yietham each carried over 50,000 pounds of ccnven-
tional bombs. Though operated on extended routes from bases
in Guam and Thailand they proved deadly accurate. The B-52G
iias a pay load of 30,000 pounds external, 40,000 pounds
internal and a bomb bay volume of 1,043 cubic feet. The
atrcraft is presently equipped to fire 12 externally mountec
ilarpcon missiles (six per side on hard point pylons). Wwith
sc much payload capacity available internally, the Boeing
Company has shown that another eight Harpoon missiles could
te carried with minor bomb bay modifications.(27:6)

Unquestionably, these are great attributes for the
~aticnal Command Authority’s strategists and planners.
Further, the task force commander can factor-in the B-52 as
a "renewable asset.” An onstation B-52, having fired aill of
its missiles, can be relieved by another fully loaded B-32.
This allows the ships of the task force to conserve their
own less easily replenished supply of antiship missiles. The

li-"2 can be tashed in a distant preemptive or offensive
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cnaademont instead of detaching several ships throm the tass
Yiaaves ihis provices economy of force by allowing those

s ps that would otherwise be detached from the force to
prosvide a more etfective defensive umbrella around the task
for_c. It nceded to provide the improved probability of
~uccess, "cells” of two or more B-528 can be tasked based on
Lhe oomnmander's assessment of the enemy's order of bLattie.
.Lomest engazements, coordinated strixes employing Harpoons,
or a combination of Harpoon and Tomahawk cruise missiles,
tired from several launch platforms along different axis
will be required to counter a Soviet task force.

While the develobment of cruise missiles made a vast
inprovement in the standoff capability and survivabii:ity of
ships, aircraft, and submarines, it did not make one-on-one
AStUW engagements an overnight reality. The greater engage-
nent. range afforded by missiles such as the Tomahawk and
Harpoon introduced more uncertainly in the targeting
problem, which has a proportional effect on the number of
weapons that need to be "put-on-target,” to achieve desired
k11l probabilities. In a recent article, "Cruise Missile
harfare,"” Captain Myron Hura, USN, and Lieutenant Commander

David Miller, USN, identified three major fleet limitations

that exist in naval cruise missile employment:

Only a finite number of cruise missiles are
available at any given time for use by a2 navy
battle force,
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NMondiscriminating seeker systems, when confronted

w?th multitarget formations mandate large salvc

sizes.

Large salvo requirements, contrasted with finste

magazine loadouts, early during a possible war at

sea scenario. (28:97-102)

The ¥-52Gs with their existing salvo capability of 12 Har-
pouns, and their renewability by relief aircraft, or by
sortie regeneration, can greatly assist in overcoming these
limitatiocns.

Many factors affect the necessity for large salvo sizes,
some of which are known to a high degree, such as the speci-
fic performance estimates of our own-force weapons and sys-
tems. Uther factors Qre much more difficult to estimate with
pro2ision. Such data includes the capabilities of the
eneny s anti-missile defenses or his missile counter-measure
etfectiveness. The self-defense capabilities of the enemy
force must be estimated to predict how many missiles must
be tired to penetrate the enemy defenses to insure that the
attack will achieve the desired results. In actuality the
sntering argument becomes, how many missile hits does it
take to kill the desired target, based on the target's
s:2e and survivability features (e.g. waterline armor
plating, watertight compartments, and damage control effec-
Liveness).,

In a §§udy by the Brookings Institution, Michael

Moectwire provided the following rule-of-thumb to estimate

the nunber of missile hits required to achieve a "mission

[\




f Lhe tarde!. Fiest eaplaining that the nuuber of
niantle saivees 1s related to rarget size and conustiruct o,
damage control capabilities, the impact point ot the wis-
~1le, and the amount of unburned tuel remaining in the
missile which increases the explosive effects, he suggests,
a rough estimate for missiles required can be made based on

a ship’s length. McoGwire states, ... as a very crude

measure for Soviet ships one might ailow one warheacd for th~

tirst 300 feet of length, plus an additional warhead ter
each additional 100 feet.”(29:235) Later commenting on the
factors that require. additional missiles to ensure getting
the requisite number of "mission kill" missiles through to
detonation, MceoGwire states:

...successful penetration depends on overburden-
ing the defenses’ target handling capability. The
iatter is related to the speed of incoming mis-
siles (which dictates available reaction time),
the number of fire control channels (which deter-
mines the number of targets that can be handled
simultaneously) and the rapidity with which mis-
siles can be detected, designated, and weapon’s
systems retargeted. Again it is impossible to be
precise about the number of missiles required
tc achieve saturation, as it will differ between
ship classes and fleet formations, but some indi-
cation of this "price of admission"” can be
inferred from the types of antiair weapons and the
number of separate fire control systems a ship
carries.(29:236)




. e tellowing table, presents a selected porticn of the
N re-~ults of Mecuwire’s study of the number of "mission-kii!"
and "price of admission” missiles required to attacik Soviet

naval (ombatants:
TABLE (2)

SHIP YEAR  LENGTH  MISSILES FOR  MISSILES TO  PRICE oF
CLASS 1oC (feet)  MISSION KILL  SATURATE ADMISS. O
- RYADA 1962 165 “=3 1 3-1
RRESTA I 1968 510 3 1 1
. MOSKVA 1967 625 1 . 6
B KRRESTALT 1969 520 3 4 7
! LRIVAK 1970 110 2 3 5
' SVERDLOV 1972 690 5 3 8
g KARA 1972 570 3 6 10
g' KLE 1975 900 7 8 15
K K TROV 1980 755 5-6 12 17-18

The effect of assigning a number of escort ships around
a High Value Unit (HVU) is to provide a defensive umbrella

in terms of protective and deceptive systems. A pair of

“ naval researchers factored in the protection provided by

" escorts and their results are presented in the following two
(L tables.(28:100) The first represents the missiles required

:@ . Lo insure 80 percent confidence of successfully neutralizing
N

= the H\I" in close company with three escort ships; the second
iy

Ty

‘ table shows the same confidence level but with various

N3

3 rumbers of escorts:
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¥ 7(‘
; TAKLE (3) ’
‘ b MNOLESCORTS HVU 's PRICE TutAL MissShi b
OF ADMISSION SALVO ReQU i kED
» WD A 4 3 9 |
1"“|
:1.,‘: hRESTA 1 3 | 12
MOSKhVA 3 3] 14
o KRESTA Il 3 7 23
‘c!:"
" hR!VAK 3 5 b |
l’"js i
y S\ ERDLOA 3 8 26
" hARA 3 10 33
“:‘.'
1
NG KIEV 3 13 51
B
o h 1ROV 3 ) 18 62
L
l;f.
:*ﬁi TABLE (4)
\!t'.;
:f,zt H\U NO.ESCORTS HVi's PRICE TOTAL MISSILE |
A OF ADMISSION SALVO REQUIRLD |
. MOSKVA 3 6 19
b
MOSKVA 5 6 26
|
‘ MOSKVA 7 6 32
KARA 3 10 33
K KARA 5 10 46
KARA 7 10 57
. ) .
KIEV 3 15 51
o N 5 15 7l
1] "' ‘ |
hikE\ 7 15 9. |
L) |
l
.f Finally, since the preceding data assumed a missile without
:..-.: an identificationr and discrimination guidance system, which
:.:’t
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would permit it to preterentially rejgect the escorts and
loch-on the HVLU, the following table shows the reduction in
saivo sire when a smart missile is used that has the capa-
birlity of target discrimination and has a 50 percent proba-

bility of HVU acquisition:(28:100)

TABLE (5)
HVL NO.ESCORTS HVU's PRICE TOTAL SALVO
OF ADMISSION RECOMMENDED
MOSEVA 3 6 12
KARA 3 10 19
KIEV 3 15 25

The point is obvious, the addition of Harpoon armed
B-32s to an ASUW force of a naval task group may be far from
a luxury in many naval warfare scenarios. In a preemptive
strike against a large Soviet task force, with several HVlUs
and escorts, the added firepower carried by the B-528 could
mean the difference in success or failure of the attack. In
a tleet-on-fleet engagement, the employment of the B-52s
might be an absolute necessity to gain the initiative and
win the battle! Simply stated, mating an off-the-shelf
missile, to a proven aircraft, flown by an established cadre
of professionals, made the decision to make the B-52 Harpoon
capable, both a low-risk and a cost-effective solution.
Together they are providing a greatly increased ASUW capa-

bility in support of the nation’s maritime strategyv.
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S0 DV ER-THE-HORIZON CARGETTIN .

Jhe basice tenet of antiship eruiee missiie (ASOMY) wiir-

P & Lo fire the m.assile "un course” with sutticient
Aouracy to insire the target will be within the detecticn
ervelope of the gsissile’s terminal guidance svstem upon
“ceerer” act:ivation. In the case of the llarpoon, the ter-
min-. suidanice system 1s a frequency agile, Jjam resistant.

4 ¢ ave radar guidance package. lioveier, unless the tavgetinug
ardd launch platforms are positioned accurately enough to

put the seeker acquisition pattern "on-top” of the target,
the most reliable and discriminating weapon will merely
~earch aimlessiy and'not acquire the intended target. There-
fore, the primary requirement of ASUW is to furnish precise
¢ver-the-horizon-targeting (OTH-T) information, to insure

enocugh missiles saturate the target’s defenses, and cause

the-- maximum amount of damage
The following quote will
parameters and environmental

ences between land and naval

or destruction.
serve to highlight how tactical
factors cause important differ-

combat:

rroblems encountered in maritime warfare present
major differences to air and land campaigns. One
aspect of the maritime mission not fully appre-
ciated by those not expert in naval warfare is the
significance of ship classification--ability to
distinguish combatants from noncombatants and to
determine the types within the combatant class.
Consider the enormous volume of territory above,
below, and un the surface of the ocean. Thus, the
ocean, seldem, if ever, presents any "fronts' cor
"forward eddges of the battle area.” Its geographic
“etors cannot he controlled 1n the sare wayvy as on
fund, and rear areas tend to be more vulnerable,




‘v, the opening phase of a contlict, the ships of
vppousing sides are likely to be mingled, rothe
thar separated. hather than being analogous to a
football game with opponents lined up o notyp
stdes of the Forvard kuge ot Hattle Area (tbkha),
haavis attle 18 more like a basketball game. «with
both <ides interspersed; no recognizable “EBA
e bst L3008 =d 5
inys r'acet of naval warfare produces additional difficul-
ties, Yar beyond those the cruise missile’s sceker faces in

acqu.ring the targeted HVU once the missile is launched. The

iarcer, mure perplexing probiem four the targeting and launch
platform -- one with an even more crucial importance -- is
determining the enemy’'s shipping (warships and cargo) from
bacagrcuna shipping (neutral, allied, or own force). Raw
radar returns confirm little other than contact with an

ot vt on the surtface has been made. It would be extremely
easy to attack the wrong ship, even if the contact happened
to be exactly where earlier intelligence predicted the tar-
got 't be,

i this dilemma add the mobility of naval forces (maxi-
mum speeds in excess of 30 knots) and the element of maneu-
ver, lne targeting problem becomes vastly more complicated
in the OTH-T scensario. Naval forces are constantly moving
from departure until arrival at their destination, a fact
that presents difficulties for both friendly and hostile
torees. Their direction of movement can not always be as-
sumed to bhe in the general direction of the theater of

perac dons,. For oinstance, a carrier battle group will con-

r2




~tantly alter 1ts heading to acihleve deception, to keejp oa
noustile force from achtieving a fire control solution, to
lane advantage o!f areas of cuncealment (foug, precipitation,
ot cioud cuver}), or to launch or recover aircratt.,

The preceding examples all serve to illustrate tha*® the
~ensor and fixing systems used tco identify and target an
=nemy force must do so vwith a high degree of precision and
certainty. . Theyr must provide sufficient position accuracy,
image resolution, and timeliness to allow those who must
decide to "pull the trigger,” the assurance that they are
not attacking friendly or neutral forces. Additionally, the
combination of senso}s that "fix” the target and the plat-
form that launches the weapon must be able to maximize the
standoff range of the weapon employed, while providing maxi-
mum survivability to the launch platform. Accurate identifi-
cation and classification of detected surface contacts is an
aoperational necessity, both tu preclude firing on your own
or neutral forces, and to avoid a "surprise attack” by a
presumed frierdly or an inadvertent disclosure by a surface
"tattle-tale."” Addressing the dilemma facing the “"shooters"
uf over-the-horizon weapons, Captain Villar of the Royal
‘“avy made these observations:

Each method of locating a target brings its own
problems; some may produce a positive and accurate
positionr whilst others give no more than a rough
hearing. In few is it possible to make a positive
identification without actually sighting the target

visually...that i1s the essential quandry of the
fast attuack craft -- that although it has over-the-
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ﬂq Lorizon rande m:<sijes, it can only be revarded as
- at aulonomous Unit out to the very limited range at
oy vhich 1t can actually identify 1ts target
positively (3131,
W At feast tun autbors have addressed the problem of
e
Qg ‘mbhatance between sensors and weapons regarding the K-532 1n
KR
T anti-surface warfare roles. The first artic.e appeared in
N
X
,ﬁ February 1983, one month before the successful completion of
: the B-5Z Harpcoon test firings. The author of this arcic:is
2 : entitled, "B-532 Roies in Sea (Control,” was the manazer for
R
i sirategic system concepts for the Boeing Military Airpiane
Y;"‘.
2 3gh . . v .
.Q. (ompany, and a former assistant to the Under Secretarwy of
B
:gf!
et l'efei5= for Research. and Engineering. In the article, Mr. B.
Ca
® I
Y G. \N1ix states:
.
BLs ny . . .
o A B-52 sea control mission requires long-range
& «hip detection, long range selectivity ... long-
Yot range ship classification ... and close loop
R . . » ,
tracking of the missile and target to provide com-
o mand update guidance to the missile ... (30:45-46)
.’u.
e
A \lthough "command update guidance” is not a requirement for
a':'
et . s . . .
Qr the iHlarpoon, the author was envisioning the potential for
EPRS
) . . . L .
o launching follow-on, longer range missiles. Mr. Nix, while
,i‘i'x
"!, . . . . -
“ﬁ raning it plain that such improvements to the B-52's sensor
4.;!,;
a8 . . . . .
iy package would permit it to fully exploit antiship weapons,
‘,' algo explains that the technology required to do sc (e.g.
Y AT,
Ry -
e high-speed processors and synthetic aperture radar) was
A
!*'*‘ '
e . presently available., Later, the following year, in a
‘t
P )
@ . . : . . .
" atronnl Defense University Monograph, Colonel Thomas A,
1
L . T . =
W hearer, UsAF, addressed the issue of the B-52's sensar
) :
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sver o careryving the Harpoon, the B-52 has on'y the
start of ar antiship capability. While the missile
has o JU-wiie ande the B-302 can not positivel,
identity: what the target is at 50 miies.{(17:37}

Wwarile discussing the difficulties of varfare oir the broad
eypanses ol the ccean, kKeaney further stated:
rffective targeting in this envircnment requires a
pusitive identification; for a B-52 this identifi-
caticn nmust be visual. [n essence the standoff
capani ity is largely negated., (17:37)
(olcnel hReaney’s premise should not be construed as the
tim:ting values of either the missile or the radar. A sep-

arate study, based on the B-52 Busy Observer maritime sur-

veeiilance program, reported that when flown on overwater

missions the B-52 had demonstrated "observed radar ranges

tor surface ships as great as 65nm at 28,000 feet and 55nm
at 2060 feetr.”(32:75) Similarly the Harpoon's manufacturer,
“e-llonnell Douglas, advertises the improved Harpson has a
range of over "67 miles on any heading.”"(33:180)

Regardless of the maximum range of the radar or the
missile, the basic limitation of “"positive idertification”
reported by Keaney remains. This limitation, however, should
not be considered as operationally crucial to the B-32's
abi ity to perform as a standoff ASCM platform. That capa-
wility has b-en tested and exercised repeatedly. lnstead,

the imbalance between sensor and weapon merely restricts the

B=-o2"

s present ability to fulfill the role as a totally

it onomous CiH-targeter and shooter. In other words, it
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i not oact as a hunter-killer our to the full range cajpa-
aiiery of the Harpoeon missile.

it this virtue, tne ab:lity to perform as a hunter-
atirler were the sole determinant of wviability as a ctandoff
shooter tor antiship cruise missiles, then there would be nc
need to o tnstall such systems on surface ships or submarines.
Surtface searoh radars on ships have distinctly limitea
rande, then attempting to det-ct surface vessels, ow 1rlyving
aircratt, or cruise missiles. The range of these radars in
such instances is determined by the height of the tradar
antenna, the height of the target, and the prevailing sea-
state. Under ideal counditions, assuming a radar height of 7Z
teet on surface ships, the radar detection range is oun the
ordetr of 20-23 nautical miles.(12:26) This hardly optimizes
the standoff range available with the Harpoon, not to men-
tion the much longer range of the Tomahawk antiship missile
(TAsM) version presently being fitted aboard United States
~a2vy ships.

Among aircraft that carry the Harpoon, the B-32 is not
alore 1n the targeting dilemma. while more capable in
nominal detection ranges and the ability to provide 360-
degree coverage, neither the AN/APS-113, nor the AN/APS-80
airborne search radars used by the United States Navy’'s P'-
3Cs and ['-34Bs respectively, were designed with the capa-

biity to classify radar contacts. Although these aircratt
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Lo possess other passlve sensors,

"o receive Harpoon were any more capable thau

cositlvel; ldentilying a radar con

heyond visual ranges. Only now are

\Sw/ASUW aircraft, the P-3C update
ing the capability to perform such
the maximum range ol the

or beyvond

axability, wily be provided by the

ayperture radar (ISAR), designed as
116 radar on the S-3A Viking. This
tinuous imaging capability through
processing, which génerates true,
images of any selected target,"
iong-range navigation, improvement
high altitude surveillance, and mu
ing.(34:140) The APS-137 ISAR rada
upgrade earlier P-3Cs and has als
modification to the A-6E Intruder.
while the B-52 does not curren
provide maximum range targeting as
exceptional Harpoon firepower (twi
times that of an A-6) continues to
asset in

potent, naval warfare,

Ins
of a true hunter-killer, the B-52,

without an organic means of target

none of the initial | -4s

-0z a:

the

tact as friend or rus

the newest generation «of

IV, and the S-3B, recsiv-

autonomous targeting at

Thie

Harpoon missilie,
APS-137 inverse-synthetic
an upgrade for the AI'S-
radar "provides a con-
the addition of ISAR

two dimensional radar

in addition it features

8 in periscope detection,
itiple target track-
r will be retrofitted to
o been proposed as a

-

tly possess the sensors tc

a hunter-killer, its
ce that of a P-3 and three

make it an extremely
tead of the total autonomy
like other platforms
still

identification, can

maximize the capability of its weapons as a member of a two-
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e aVhE-T team.

fwo-pir ty targeting, as the name implies, involves the
urdination of two or more sensor/weapons platforms. The
tarweting partner of the pair may or may not carry standoff
weapuns, bul in any case provides the detection, classifica-
tivn, position, and track information, necessary tor the
shooter te complete a fire control solution. This was the
targeting ;iCUdLiOH used suce=2ssfully during the initial B-
52 tlarpoon test firings where targeting instructions were
relayed to the B-52 by a modified E-3A AWACS aircraft.

Operz.ing with a naval task force, the B-32 can receive
rargeting information from a number of other platforms. The
vavy's counterpart of the AWACS aircraft, the E-2C Hawkeye,
could provide targeting using the same procedures used dur-
ing the B-52's test shots. This procedure closely resembles
a ground controlled intercept (GCI). The E-2C’'s radar would
permit it to remain outside the lethal sphere of the tar-
zeted vessel while it painted both the B-52 and the target.
tectors from the E-2C’'s air controllers would direct the B-
32 to its Harpoon launch point, enabling the bomber to close
the target at low altitude -- under the target's radar
horizon., While geographic coordinates of the target or
launch point. could be passed to the shooter, special care
must he taken .o preclude significant targeting errors.

while the navigation accuracy of ships and aircraft is now

33




cemarkably aceurate and refiable for practicai purpoese-,
o o navigation systems vill o te exaetly congruent. Thus, when
e unit tries to specify a latitude/longituue position to
another unit, the difference in their respective navigation
syatem pos:tions will induce an error in the targeting
solution. The errour will] be proporticnal to the difference
Lbetween their assumed positions.

To aver oime this difference the rnavigation systems must
ne married-up so that the magnitude of the error 1s insig-
ni ficant to the accuracy required for targeting. The process
to accomplish this is called "grid-lock.” The easiest methad
te perform grid—lock; when the aircraft is being controlled
by a surface ship, is to have the aircraft fly directly over
the controlling ship. By marking-on-top the ship and receiv-
ing the ship’s platform position at the time of the mark,
the aircraft can note the difference in poéitions and com-
pute a bias that will allow the aircraft to lock his naviga-
tional plot with that of the ship. While this is but one of
many means to grid-lock, the goal of each method is to zero-
vut any geographic position differences and transform the
targeting information into a highly accurate relative posi-
t.ion.

In future exercises realistic training should be con-
ducted to insure proficiency in the following areas: grid-
focking procedures, covert shadowing of hostile forces, low

attitude penetration, and exploitation of all means of ob-
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Taning uover-the-horizion target ng information and tire

coatrol solutions., The skills acquired in these areas wiill

precliude contuson and untimely delays in soiving targeting

atni navigational probiems in times of actual cunflict.




B=-02 VULMERABILLIYTY 1IN STANDOBRE ASUMW.

Betore a stanuott weapon can be awardved any credibility,
the launch platfora that carries the weapon must be avle to
survive the run-in to its launch pcecint. In the specific case
ol an air-launched cruise missile, the attacking aircraft
must first successfully avoid or evade detection and
counter-targeting by the enemy’s air defense. Oniy aites
siacceeding at sately reaching the launch point can the
missile be launched to complete the attgck on the enemy's
vessels,

Presently all mabor Soviet surface combatants, most
smaller combatants, patrol boats, and some amphibious ships
are equlipped with a surface-to-air missile (SAM) system.
While the SAM-arming and development process began in the
late 1950s, the maturity of the Soviet Navy'’s anti-air
capability has only recently heen realized with the latest
classes of major combatants such as the Kiev class carriers,
kirov and Siava class cruisers, and the Udaloy and Sovrem-
enny class destroyers. Many Soviet surface combatants have
been built with more than one SAM system, in addition to
large caliber AA (anti-aircraft) guns and 30mm Gatling guns
to provide an overlap in defense against aircraft and cruise
missiles. A summary of the Soviet Naval SAMs, and ships that

carry each system is shown in the following table:
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TABLE (6) |

SOVIETD NAVAL SURFACE-TO-AIR MISSILES AND PLATEGRMS

\
lissite  %AT0O \ame Approximate Approximate Platfaorms ?
" Max Range Speed(Mach) |
"'l !
R SAN-] GOA 8-12nm 3+ hRESTA I,
A EYNDA, HANNIN
KRASHIN,ROTLIN
- SAL-Z GUIDELINE 21-25nm 1+ SVERDLOV
SAL= GUBLET 16-22nm S+ KIENV,MOSKVA
. KhARA,hRESTA 11}
. SAN- GECKO 6-6.5nm 2 RIEV,KARA,RIROV
5 SLAVA,KONI ,GRISHA
o KRIVAK ,NANULCHKA
" SARANCHA,BEREZIANA
v . IVAN ROGOV
SAN=-5 GRAIL 3-3.5nm 1.5 MOST PLATFORMS
R
N SAn-6 GRUMBLE 40-75nm 3-6 KIEV,KiROV
“ SLAVA, KARA
SAN=T GADFLY 15-20nm 3 SOVREMENNY ,KASHIN
::3 SAN-8 —-- " 3 UDALOY
[3(]
N
;§ SAN-Y —— ? ? FRUNZE
"
“! GUIDANCE SYSTEM MISSILES
o adio command SAN-1,2,3,1
o
5 Manual aiming and SAN-5
" IR Homing
(ﬁ tommand Semi-Active SAN-6,7
i information compiled from: "UNDERSTANDING SOVIET NAVAL
f DRV ELOPMENTS, " Office of the Chief of Naval Operations,
. N t1fth Edition, April 1985, Jane’'s Weapons Systems 19Y85-86,
and Jane's Fighting-Ships 1986-87, both published by Jane's
- tublishing Company LTD. London, 1985 and 1986 respectively.
}
Y
S
#.'
o
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amination of TARBLE (6) shouvs at feast one SAM eveten

ot codd pose 4 significant threat to antiship cruise

e e snuaters jlike the B-5Z. The SAN-6 area air-cefensc
«r=t.om is believed to be a naval version of the land-based
S=-i0 arti-alrceratt missile. In its naval role the SAN-UG is
Tounted in a vertical launcher with a rapid-firing revolving
magarzine. The Kirov class cruiser has [2 of these vertical
itadnuchers;. each believed to huld 8 missiles, for a totai
capacity of 96 missiles. Similarly, Slava class cruisers
have 8 launchers for an assumed total of 64 missiles. Teamed
with the long-range Top Dome radar for initial misgsile
duwidance, the SAN-S'system is reported to be capable of
engaging multiple targets simultaneocusly.(8:106-107) Based
on the figures shown, the SAN-6 could possess sufficient
range and speed performance to engage targets at or beyond
the advertised maximum launch ranges of thé Harpoon missile.
While the Soviet SAM missile threat is a primary concern to
the survivability of ASCM launch aircraft, it is neverthe-
less one that can be mitigated by using appropriate tactics
that exploit the weaknesses of the firing platform or the
missile itself. The primary weakness of any surface ship is
its limited visiun, both optically and electronically. Ship-
board radars, because of their antenna height, have a dis-
tinct physical limit in their ability to detect aircraft or
minsi1les approaching at low altitude. This limit is the

line=of-sight radar horizon, physically imposed by the cur-
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vature of the earth’s surtface. Beyond this limit, obincts
s1re in a shadow zone of the radar and can not be detected
even though the radar’s design might permit detections at
much greater ranges.

Building on an earlier example, a ship’s radar with a 72
foot antenna height could detect an aircraft or missile
flying at 100 feet out to a2 range of about 23 nautical miles
under ideai conditions. This same radar could detect targets
flving at 300 feet altitude out to about 30 nautical miles,
wvhile those at 1,000 feet altitude could be spotted at over
50 nautical miles. These figures show that a distinct tacti-
cal advantage, the element of surprise, can be achieved by
the attacking aircraft remaining covert during its attack
run. Additionally, low altitude tactics enable the attacker
to henefit from other physical phenomena:

Shipboard radar acquisition at very low elevation

angles is degraded by Lloyds Mirror multipath radar

returns and visual observation at low altitude is
difficult. There is no easy defense against the low
fliers.(12:36)

Because of such limitations, and reality that emissions
themselves permit passive counter detection and targeting,
it is not uncommon for naval forces to restrict their use.
Operating under conditions of partial or total Emissions
Control (EMCON), a naval force may employ radar and radio

silence until the tactical benefits clearly outweighed their

risi of disclosure. By utilizing its Electronic Support
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cetrres (ERCD) g  pment to passively oo ot the e v
<A Ta transimiss:oice, the naval torce may gain the taciio..
ohvantase. This atso illustrates the hind of advantages Lhat
fva party targeting can provide., I'f an attacking platform
teew Dot i lluminate a target with an active s=nsor, then a
degree of surprise can be achieved and its vulnerability
decreased, wvhile the illuminating partner causes the enemy
- obhe distracted or decoved.

In addition to the tactical benefits achievable through
jow altitude penetration, the B-52 can employ its numerous
«nboard passive and active systems. The presence of these
systems alone make ig more capable of proceeding in "harms
way  than the Navy’'s P-3 aircraft. The B-52G currently
ircurporates a full complement of electronic warfare systems
to erthance its survivability. This package includes threat
warning receivers and electronic jammers to counter early
warning and GCI radars, fire control radars for SAM systens,
AAA batteries, and interceptor aircraft. The B-52 also in-
corporates chaff and flare dispensers as additional coun-
ters for SAM and air-interceptors.

These systems also decrease the B-52's vulnerability to
the Soviet Navy’s Yak-36, Forger, aircraft. The Forger is a
Vertical/Short Takeoff and Landing (VSTOL) fighter with
limited range and payload capability. It is deployed aboard

the hiev ~lass {(LVHG) carriers,

Yit1r a maximum armament capability of approximately
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L, pounds, the Forger has heen observed carrving AA-X
Gon.d, Abert-range, air-te-air missiles, GSH-Y3 Z2&mm gun
ids and the AS-7 Kerry antishipg missile. Hcwvover, the

soprger’'s abliity as an autcnomous Combat Air Fatroi (CAR)

"1zhter is extrem=ly limited as a recent article points uit:
Externai examination of the "Forger” reveals nc
ipparent lond range sensor systems, active or pas-
~iv2. This conclusion is supported by the point=d
nose which appears to have oniy a small white
dielectric nose cap, probably housing a smail .
range-only radar for the weapons delivery systems. ;
'n additicon the Forger has no apparent apertures :
which might indicate Infrared (IR), Electro-
Optical or laser sensors of any kind.(33:122)

inistead the Forger is apparently dependent upon shkipboard

air search radar for contact detection and GCl type engage-

1ents. No ivok-down/shoot-down capability appears tc be

incorporated. Here again, the limitations of shipbcard radar

svsrems tend to reduce vulnerability of low-flying air-

cratft. Additionally, simple visual attack tactics such as

e~piciting cloud cover, weather, and nightfall could help

!essen the visual, day-only, threat of the Forger.
Aithough the Forger is reported to be able tc achieve

sJuperrsonic speeas in a clean configuration and with a light

fuel loyard, 1ts capabilities begin to be reduced rapidly as

1t 5 1caded with fuel and armaments. (35:123) Restricted to

sirely vertical takeoffs, all added weight creates addi-

tiorna,. penaiities in terms of lift fuel consumed. lLikewise,

tir:e Forger can mouwnt esternal fuel tanks (adding both weight

13




At dragl thear soditpon does et o greatly improve 1te poanue
At b ities:

The Forger nas only a iimited combat radius (ivoe-

Z00nm! and oniy a short lotter time on station, as

well as 4 poor performance in an air-to-air

coembiat maneunvering sense, a combat air patrel mis-

sion woutld appear to be impractical.(35:123)

in a separats study, a highly regarded detense anaiy=t
hias shown that the lforger poses only a modest threat, even
to the Navy's slover P-3 ailrcraft. Hasing his calcuiaticas
on the maximum speeds of the two aircraft, and assuming the
-3 might close to within 50 nautical miles of the hiev ¢
launch its Harpoon missiles, the author states:

The limited range and speed of the Forger aircraft

would not permit them to intercept the P-3 even in

a full alert mode. The P-3, though a slow aircraft,

wouid have an advantage of at least 50nm...which

would permit it to get beyond Forger's dash speed

radius before being overtaken.(36:239)

tUnder similar circumstances the B-52's chances of eviad-
ing the Forger threat should be even better for a number of
reasons. First, the B-532 can launch its attack from greater
than 50rm using covert two-party OTH~T tactics as previously
explained. Second, the B-52's higher dash speed would make
overtaking 1t even less likely. Third, the extensive array
of electronic countermeasure systems aboard the B-52G auto-
ratically afford it added survivability features (the b-3J

does not incorporate any such system). Finally, in coordi-

nated attacks ngainst a Kiev class carrier’s tashk force,

carrier based aircratt would provide Airborne-Early-Warning
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atd CAP alrceratr to counter the Forger interceptors,

~Uppress,on

al

dirborne

of enemy air defenses (SEAD), using addi-

jammers and anti-radiation missiies.
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CONELUSTONS

Jhe threat to America’'s vital sea ji1nes of commun.ca-
trone from the Soviet Lnion s growing., Their fleets huve
mattrad into a bonufide blue water navy vhose presence and

alivence on the world's oceans is expanding. America’s
unrivaled control of the high seas 1s rapidly diminisning.
s ubiliry to defand the SLOLs is a crucial factor in the 4
imesent and future national defense strategy. Although the
Soviets piaced their primary emphasis on a submarine
strateg:, they have emerged as a potential adversary in a
three dimensional seﬁse {air, surface, and subsurface).
De-fending the SLOCe requires a naval strategy able to

cunter Soviet intrusion in these areas. Dur national Ludg-

etnry restraints demand that we look at other means, tc
complement naval assets to provide a credible ccunter to
this threat. The acknowledgment in Air Force Manual 1-1,
that maritime operations is a legitimate Air Force mission
i~ learly warranted. Air Force contributions to naval fleet
operations auring times of hostilities can be significant

and may well determine the outcome of the naval engage-

V}

b ™
Y ments. Operations in conjunction with Tactical Air Command

¥

ﬂi AWALS aircraft, Strategic Air Command B-52s8, and raval avia- )
@ tion and surface forces have been encouraging and mutually

Y

i e ightening. The path to greater joint service cooperation

att o

ok

o ‘ . . . . . . .

s ir. support of our national objectives is likewise promising.
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i Fle desitanation of two 10-02 ~quadirons equipped wilh

v

¢ . . . . . . « - <

Y Barpoen missiles, to the maritime mission is a positive

\ tirst <tep. In the anti-surtace varfare rote, the B-52

)

4 . < : : . 1 .

v provodes more lethality and  sustainability than the P-3. At
1)

o a rat= of one R-32 replacing two P-3s (the B-52 carries

o tveive Harpoons to the P-3's six), the P-3 can be released
4 -

K 1o cever the antisubmarine warfare role., However, the b-52
¥,

% )

ﬁ ‘an not be emplouyed as a surface hunter-kiiler in a rully:

autonomous sense. Even when patrolling in a free-fire zone,

N

¥ . . ) .. . . . . .

o it tacks the requisite avionics and communications inter-
\

o . . . . g Lo

N operabvility to capitalize on the full stand off capabiiity
e

- of the Harpoon missile., In the two party (targeter-shcoter)
- t=am concept, however, B-32 cells operating with Air Force
i,

"

¢ ) . . .

a; vl Navy airborne partners (such as AWACS, E-2(Cs or P-3(s),
" or with link capable surface combatants, can provide a

¥

§

i . . .

Q potent force multiplier while conserving resources.

)

“

B {hallenges to the future effectiveness of this option
- resides not only with required aircraft modifications, but
‘;t

)

) with 1ts integration into naval operational procedures.

)

R

3 Firet, incorporation of advanced radar technology such as
t
C the APS-137 or other state-of-the art inverse synthetic

¥

)

¢ aperture radars should be pursued. Likewise, enhancements t:
4

& ) the B-52's cummunications and navigation suite that will

- farilirate direct NTDS linking and increased position accu-
)

ﬁ rra--yv for rapid rtargeting should be jointly evaluated to

'
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A Gt The dnet o Prective dinteroperabiiiry, hecond, tasking

AT am st PO et Lae operations Is s1mplY Mol enocugh. s
Vit sy edipluss ahes uelense 1o deplth againsi o an endc.as
surtface ciloe, 1L mast do so vwith its ful! complement cof

TLurlnt partners. Success during the battle of tle

Feby

irst
saivo sles Ih reaslstic Ltraining conducted as part of flaet
:fﬁ axerolses. This training nust integrate grid-locking procve-
.
ZQ' lules, 2overi shadow.ng of hostile fcocrces, low altitude
overwate; penetrations and exploiting all means of over-the-

o horizon targeting.
»Q: _ In today's environment, innovative approaches to

4 eaupioying the assets'of all our armed services has become
el the standard by which victory will be achieved. The B-352
¥y Harpoon missile combination is one such approach that is
ready today to complement our naval forces in providing
R deterrence of armed confrontations anywhere around the
" globe. Should deterrence fail, the B-52’s contribution to
) anti-surface warfare can provide the flexibility and force
gt necessary to ensure our nation controls the ocutcome. Joirnt
j{g planning and training provides the key to ensure our armed

@ . forces are able to unlock and unleash this capability.
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