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"In future warfare, the struggle for information wll
play a central role, taking the place, perhaps, of the
struggl e for geographical position held in previous
conflicts. Information superiority is energing as a newy
recogni zed, and nore intense, area of conpetition."! In the
struggle for information on the battlefield, control of the
el ectromagneti ¢ spectrum has proven to be of extrene
i mportance in nodern conflicts. As forces enter into
battle with nore technol ogi cally advanced weapons, the
reliance on the el ectromagnetic spectrumw ||l only
increase. The United States mlitary, and the Marine Corps
in particular, is lagging in developing its electronic
warfare capability for the future. This choice my
jeopardize its ability to control the el ectromagnetic
spectrumin future conflicts. This negligence has caused
the Marine Corps to fail to solidify a viable foll ow on
platformto the aging EA-6B Prow er

The Mari ne Corps has been a pioneer in aerial
electronic warfare. Marines of Marine Electronic Attack
Squadron 3 (VMCJ-3) flewthe first jet aircraft dedicated
to electronic warfare (EW, the Douglas F3D 2Q Skykni ght.

It was introduced in 1957 and | ater upgraded and desi gnat ed
the EF-10B. The Skyknight flew in support of strike

aircraft during the Vietnam War and provided the majority



of EWsupport. In late 1966 the Air Force and Navy were
able to field the RB-66 Destroyer and the EKA-3B Skywarri or
to augnent the Marine capability.? The EA-6A Electric

I ntruder replaced the EF-10B and was the first aircraft
built solely to performthe EWm ssion. "The EA-6A was
devel oped exclusively for the Marine Corps, and, when

i ntroduced into conbat at Da Nang RVN i n Novenber 1966,
provi ded the Corps and our country with the only aircraft
dedicated to the el ectronic warfare m ssion that had
sufficient capability to keep up with the changi ng

equi pnent and tactics of the North Vietnanese air defense
system"® The EA-6B foll owed the EA-6A and has been in
service with the Navy since 1972, and the Marine Corps
since 1979.

Now t hat the EA-6B i s approaching the end of its
service life, the Air Force (having retired its only
tactical jamrer, the EF-111, in 1994) and the Navy have
bot h made announcenents regarding the direction in which
their EWprograns are heading. The Navy has decided to
acquire an electronic attack version of the F/A-18 E/ F
Super Hornet, designated the EA-18G * The Air Force is
novi ng toward a program consisting of nultiple platforms.
Bei ng considered are B-52 and F-22 aircraft with jamm ng

pods and unmanned aircraft, with the focus of effort being



an electronic warfare variant of the X-45 Unmanned Conbat
Aerial Vehicles (UCAVs).?®

Meanwhi | e, the Marine Corps has chosen to postpone a
decision on the direction of its EWprogram Though recent
conbat operations have put additional and unexpected stress
on its airframes and supply system the Marine Corps
intends to fly the Prower until 2015.° There are several
options to replace the aging fleet of Prowl ers. As already
mentioned, the X-45 UCAV and the EA-18G are possibilities
currently in different stages of devel opnent. Anot her
option for the Marine Corps may be an el ectronic attack
(EA) variant of the Joint Strike Fighter (JSF). Each
repl acenent option has different advantages and
di sadvant ages.

The X-45 UCAV is one of the nore controversi al
options. Sone of the issues with this platforminclude the
proposed cost, capabilities, survivability, and the
bandwi dth required to control the aircraft. The X-45B is
t he pl anned second version of the UCAV that is |arger than
the original X-45A UCAV and will have a base wei ght of
14, 000 pounds with a payl oad capability of 2000 pounds.’ It
will fly at approximately 200 knots and have sonme stealth
characteristics. Currently plans call for the aircraft to

have a derivative of the EA-6B's Inproved Capability 3



(I CAP 3) systemthat has been devel oped as an upgrade for
the EA-6B s electronics suite with the yet to be devel oped
Li ght wei ght Mbdul ar Support Janmer as a future option.® The
proposed enpl oynment of the EWUCAV calls for it to loiter
over the battlefield waiting for eneny radar system
activity, and then to reactively jamit. Cost estinmates
are around $10 to $12 million, or around one third of the
cost of the JSF or EA-18G ° Proponents of the UCAV hail it
as a low cost, lowrisk option with capabilities that neet
or exceed the capabilities of current EWpl atforns.

The argunent for the reduced cost of a UCAV is valid
when the noney spent on aircrewtraining flights (all UCAV
operator training would be in a sinulator), reduced conbat
search and rescue (CSAR) requirenents, and the reduced
footprint of a proposed UCAV squadron are taken into
account. These savings may easily be negated, however, as
the cost of the technology to nake it a viable platform
puts the cost per vehicle at around $50 to 60 nmillion.'° As
the price increases, so does the likelihood that it will be
viewed as no | ess disposable than a manned vehi cl e which
will negate its advantage over manned aircraft.

The proposed capabilities for the UCAV pose problens
for the integration of the UCAV into the air battle.

Currently the EA-6B acconpani es the strike package and | ans



froma position that puts the protected aircraft between
the jamrer and the eneny radar. This geonetry is required
to effectively shield the strike aircraft. Because the JSF
will routinely operate at supersonic airspeeds, the UCAV
wi Il be unable to resolve geonetry solutions due to its

sl ower speed. EWcounter-counter neasures enpl oyed by
nodern eneny radar systens negate the val ue of barrage

j anm ng that does not enploy this geonmetric solution. The
UCAV' s sl ow speed and loiter tactics will forfeit the

advantage to the enenmy. To make the UCAV faster, a nore

expensive platformw |l be necessary.
The loiter tactic al so raises sone concerns. |n an
environment with a well-integrated air defense, the

probability that a UCAV woul d escape detection is slim
especially since any stealth capabilities di sappear the
monment it begins to emt jamm ng energy. And wthout a set
of eyes in a cockpit to see and then react to a mssile
| aunch, the UCAV beconmes a sitting duck, unable to naneuver
agai nst anything shot at it. The only aircraft that the
Iraqi air defense assets have managed to shoot down in the
el even years of Qperations Northern and Sout hern Watch are
Predat or UAV s

O her technol ogical hurdles to overcone are the anount

of bandwi dth required to control an EW UCAV and



el ectromagnetic interference (EM) caused by the energy put
out while janm ng. Depending on the electronic on-board
deci sion aid capability devel oped, control of an EW UCAV by
an operator on the ground will require a | arge anmount of
bandwi dth to transmit the information that the UCAV is
sensing in real time as well as control inputs.' The
connecti on between the control base and the UCAV will al so
have to be relatively robust to withstand interference from
the energy that is produced while janm ng. For exanpl e,
when jamring in a Prow er, the jamm ng energy causes the
aircraft to lose its d obal Positioning System (GPS)

signal, severely degrades radi o conmmunications, and can
simlarly affect other aircraft up to a mle away. |If a
means of protecting the UCAV's |ink is not found, it could
be forced into an aut ononous node whil e janm ng and unabl e
to receive any human inputs.

The EA-18G is another option to consider as a foll ow
on to Marine Prowers. The United States Navy has chosen
this option to replace its Prowlers. The Navy plans to
have two thirds of its Prower fleet transitioned to EA-
18Gs by 2009.'% The EA-18G will put |1CAP 3 (schedul ed to be
fitted into Marine Prow ers in 2007) and the current
jammi ng pods on the F/A-18F airframe.®® This offers a rapid

solution to the question of howto continue to performthe



EWm ssion with an aircraft that is rapidly aging. It puts
systens that are already funded onto a platformthat can
carry theminto the next thirty years. Upgrades can be

i ncorporated as they are devel oped to keep pace with the
enmergi ng technol ogy wi thout |eaving any gaps in
capabilities.

The EA-18G wi ||l have about 85%of its parts in conmon
with the F/A-18 E/F, reducing the mai ntenance effort
required. Like the F/A-18F, it has a crew of two, a
reduction by one half fromthe current Prowl er crew. The
| CAP 3 system pronises to be nore user-friendly, helping
reduce task saturation, though it will still be demandi ng
on the person running the EWm ssion in the backseat. The
EA-18G will be a carrier capable aircraft that could
dovetail into the Menorandum of Agreenment (MOA) signed by
the Navy and Marine Corps regarding Tactical Aircraft
(TacAir) integration.'* The MOA seeks to maximize the usage
of the Navy and Marine Corps carrier-based aviati on assets
t hrough better integration of Marine squadrons into the
Carrier Air Wngs. |If the Marine Corps decides to adopt
the EA-18G to replace the Prower it will be able to
continue to share assets with the Navy to include training

facilities and mai ntenance supply |ines.



The final option as a followon to the EA-6B for the
Marine Corps is an electronic attack version of the JSF.
The Marine Corps has announced that it is interested in an
EA variant of the JSF, but has not allocated any funding to
the developnent of this platform Several references have
been nmade in the press to it being considered as an
option.'™ Lockheed Martin clains that an EA JSF coul d be
operational within ten years'® though that seens optinistic
W thout the near term decision and commtnent that is
required in order to make its acquisition feasible.?!’

Since the Marine Corps has stated its intentions to
transition to an all-JSF force, the devel opnent of a JSF
vari ant that can performthe EWmnm ssion is a | ogical step.
Anot her part of that intention is that the force will be a
fl eet of short take-off and | anding (STOVL) JSFs. There is
currently only a single seat in all the JSF variants. The
reactive nature of the EWm ssion requires a high |evel of
systeminterface while flying that a single pilot would be
unabl e to acconplish in addition to his or her aviation
demands. In the STOVWL JSF, the lift fan is | ocated
directly behind the pilot's seat, which appears to preclude
nodi fying it to gain another seat. |If the Marine JSF is
unable to be nodified to a two seat variant, and

significant technol ogi cal advances in receivers and



conput ers do not occur, the JSF' s useful ness as an EW
platformw || be severely Iimted.

Proponents of the JSF argue that to be able to protect
an all stealth strike package conprised if JSFs, the EW
pl at f orm supporting them nust have stealth characteristics

as wel |, 8

as the EWversion of the JSF would have. Again
the response is that once any platformbegins to emt
janmmi ng energy, it loses its stealth capability. The two
capabilities do not mx and the requirenment is not one that
can be fulfilled.

If the Marine Corps intends to maintain Electronic
Warfare as one of the Six Functions of Marine Aviation'® it
requires an airborne platformthat will be able to
prosecute the EWm ssion without any | apses. The EA-6B
Prow er, the only platformcurrently in the Marine Corps
t hat executes that mssion, is reaching the end of its
service |life. Plagued by problematic engi nes, weakeni ng
W ng sections, and a decrease in the nean tine between
failure of parts that are no | onger manufactured, the
Prow er needs to be repl aced before the original target
date of 2015.

The UCAV shoul d not be considered as a replacenment to

the EA-6B as the technology to nmake it a viable platform

will not be available until after the Prower is retired.

10



Funding is another factor that nmakes it difficult to bring
a UCAV online quickly enough to replace the Prow er.

Fi nding the noney to devote to devel opi ng the technol ogy
required in a tight defense budget is unlikely for the near
future.

The proposal of an EWversion of the JSF is also a
repl acenent that will not be operational before the Prow er
reaches the end of its service life. As with the UCAV, it
requi res nore devel opnent and funding to make it a viable
platform Issues that need to be resol ved include adding
anot her seat and incorporating the receiver and jamm ng
equi pnent into the airfrane.

The EA-18G is the nost realistic of the three options.
It will allow uninterrupted EW support while new technol ogy
i s being devel oped and will maintain the electronic warfare
know edge resident in the Prow er community from
di sappearing with the Prower. Flowng it into the TacAir
Integration Plan recently signed by the Navy and Mari ne
Corps will help reduce sone of the operational costs. O
the three platforns, only the EA-18G w |l be able to be in
service before 2010. It uses equipnent that is closer to
being fielded, and while it may not be as advanced as the
other options, it is the option that can be fielded the

nost quickly. It may be | ooked upon as a tenporary fix and

11



therefore a waste of noney, but if it prevents the Marine
Corps fromdropping a capability it pioneered, the noney
wi |l have been well spent.

The ideal option for a replacenent to the agi ng EA-6B
Prow er currently in service with Marine Tacti cal
El ectronic Warfare Squadrons woul d be a new platform built
solely for electronic warfare with devel opment havi ng
started several years ago. Despite the denonstration of
the i nportance of controlling the el ectronagnetic spectrum
in recent conflicts such as Operation ALLI ED FORCE and t he
i ncreased dependence on the el ectronmagneti c spectrum by
nore technol ogi cal |y advanced weapons and contuni cati ons
systens, little attention has been paid to advanci ng Marine
Corps EWcapabilities. Wth the aging of the Prow er fl eet
and the lack of a definite followon aircraft, the next
best option is to choose fromwhat is available. While the
EA-18G only provides a better airframe to house the updates
pl anned for the EA-6B, it will bridge the gap between the
retirement of the Prow er and the inplenentation of
advanced technol ogies on the battlefield to be found in
UCAVs and future aircraft. The EA-18G w Il prevent the
Marine Corps fromlosing its airborne electronic warfare
capability, enabling it to wage the information-based

warfare of future conflicts.
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