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CODIFYING LESSONS LEARNED TEACHES
SOMETHING FUNDAMENTAL ABOUT WAR

US Air Force Capt James Bourgeault (right), 7th Expeditionary Air Command and Control Squadron, Joint Surveillance Target Attack Radar
System senior director, and US Army MAJ George Whittenburg, deputy mission crew commander manage the operations of a JSTARS crew,
18 Dec 2009. Both are stationed at Robins Air Force Base, GA and deployed to Southwest Asia. One way to manage the operation is by col-
lecting data of suspicious moving targets and reporting them to troops on the ground. (Photo by Staff Sgt Angelita Lawrence, USAF)

By Capt Morleh So-Kargbo, USAF
and Capt Joshua McCarty, USAF

The Joint Surveillance Target
and Attack Radar System (JSTARS)
was the first aircraft to require a
standalone multi-Service tactics,
techniques, and procedures (MTTP)
publication. At its inception, JSTARS
was a poorly understood capability
due to several unique elements. The
system was created as a wide-area,
ground-target-generating machine to
feed the overwhelming conventional
superiority demanded by 1980s air-
land doctrine. Today, this low
density-high demand asset is used in
areas ranging from large-scale, linear
battle to the irregular, non-linear
battlefields. Due to new technologies,
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changing requirements, and new
lessons learned, the JSTARs MTTP is
in need of another revision. The
human capability of the system is
derived from a two-Service, 20-
person crew made of 14 different
specialties. Examples of jointly
crewed, manned aircraft, in the
battlespace with line-of-sight com-
munications to the battlefield, are
still rare. Added to this unique
human capability is a one-of-a-kind
radar with early active electronically
scanned array technology; mounted
on a 707 airframe with a com-
munication suite that amounts to a
flying Internet café for war. The
combined “jointness”, new tech-
nology, and communication capacity
made JSTARS difficult to understand
across DoD.

Due to new
technologies,
changing re-
quirements,
and new les-
sons learned,
the JSTARs
MTTP is in need
of another revi-
sion.




...radar produc-
es a unique type
of intelligence
called moving
target indicator
(MTI)...

Another complication to fully
understanding this system, is that
the radar produces a unique type of
intelligence called moving target in-
dicator (MTI), which does not fall into
conventional categories. To this day,
people debate, whether it is imagery,
geospatial, or totally unique wide-
area movement intelligence. Lacking
an unclassified publication for the
masses further complicated the inte-
gration of JSTARS into the joint
arena. Thus, over ten years ago,
senior Army leaders at JSTARS per-
suaded the Air Land Sea Application
Center to shatter the confusion with
an MTTP.

Since then, MTI technologies
have expanded to several platforms
which in turn demand an expanded
MTTP which keeps with the times.
Yet, even as MTI platforms multiply,

power of JSTARS has taught us
something about fusing operations

and intelligence in the actual
battlespace at a deep, functional
level.

The combatant commander’s
requirement for accurate, reliable,
and current intelligence is provided
by many platforms. However, few
other platforms can fuse various
forms of intelligence functions with
command and control (C2) in order
to provide wide-area, line of sight
situational awareness (SA) to operators,
on the ground and in the air. For
example, unmanned aircraft systems
can provide greater endurance and
additional capabilities not readily
available on JSTARS; Rivet Joint
contributes enormous intelligence
collection not inherent on JSTARS.
One thing these systems do not
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Operations and Intelligence Fusion on JSTARS
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reconnaissance (ISR) in a single
platform with multiple, joint problem
solvers actively applying their minds
to analyze the fog of war.

JSTARS provision of this
military necessity, coupled with the
six C2 functions closes the loop on
one of the most fleeting and precious
commodities in battle: SA.

As depicted in the illustration
Operations and Intelligence Fusion
on JSTARS, JSTARS operators help
execute ISR and C2 functions in war.
Intelligence operators fulfill functions
of intelligence to contribute to ef-
fective and successful operations. C2
operators use principles such as
synchronization and collaboration,
unity of effort, prioritization, agility
and fusion, to orient and pair
aviation fire while solving problems
as they arise. JSTARS has the
unique capacities to significantly
shorten the find, fix, track, target,
engage and assess kill chain, by
combining the two functions in one
joint platform. JSTARS can identify
the nature of the battle, help
visualize and understand the opera-
tional environment, and anticipate
the battle with immediate predictive
assessment (e.g., SA).

JSTARS use of intelligence to
synchronize with operations to dy-
namically satisfy intelligence require-
ments in support of the ground
commander’s objectives is a unique
capability. The integral role of intel-
ligence within JSTARS allows it to
leverage intelligence disciplines such
as imagery, geospatial, human,
signal, measurement and signature
and even open source to fuse with
C2 operators, allowing for intel-
ligence products to be fully
integrated into the decision making
and execution processes where time
is of the essence. Furthermore, the
unique role of intelligence on
JSTARS allows for maximum
leverage of all intelligence assets
at every level of the operational
battlespace which contributes to
successful operations. Operations/
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intelligence integration can facilitate
cross-cue synchronization with other
ISR tools ranging from organic to
national assets.

JSTARS maximizes the unity
of effort by coordination through
cooperation and shared common
interests to accomplish the mission
at hand. With its crew trained across
multiple career fields, the human
interaction on JSTARS ensures all
members have a clear understanding
and common acceptance of the
overall commander’s objectives and
end state. Also, this human inter-
action ensures reliable solutions are
presented as multiple interpretations
and perspectives of the same event
are required to make sound deci-
sions. JSTARS maximizes intelligence
support by facilitating information
sharing among crewmembers through
crew resource management. This
coordination between intelligence
and C2 operators ensures trust and
cooperation thereby reducing un-
necessary redundancies in intel-
ligence collection and operation
execution. Furthermore, through
persistent presence, wide field of
view and robust radio suites, the
operations/intelligence  interaction
allows for seamless support to multi-
ple operational forces at the same
time. This is made possible by the
flexibility and adaptability of the
platform and crewmembers adjusting
to dynamic situations on the ground.
This unity of effort, coupled with
platform and crew agility, allows the
ground operators to effectively
control the battlespace and gain
superior SA.

Given the overwhelming need
for intelligence and the limited avail-
ability of assets, effective priori-
tization is vital in the interaction
between intelligence and C2 oper-
ators. Prioritization on JSTARS is
highly dependent on coordination
between intelligence and operations
sections of the aircraft. This is
evident in the ability for JSTARS to
influence the execution of the

JSTARS has the

unique capacities
to significantly
shorten the find,
fix, track, target,
engage and as-
sess kill chain,
by combining the
two functions in
one joint plat-
form.



The interaction of
C2 and intelli-
gence operators
on JSTARS is
most useful in a
paradoxical seam
in war—the
“now” battle that
demands the
predictive sphere
of SA.
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collection deck involving priority
intelligence requirements and es-
sential elements of information to
develop an effective pattern of life for
supported units. Operations/intel-
ligence interaction optimizes the a-
llocation of limited radar time to
execute the collection deck. Without
close interaction between C2 and
intelligence operators, effective pri-
oritization takes on extraneous chal-
lenges. For example, when an intel-
ligence operator receives indications
from off-board sources of an error
ellipse 0.7 miles by 1.4 miles with a
heading of 245, this intelligence
could very well lead to faster
identification of the track, reducing
the time to navigate through the kill
chain process by providing greater
fidelity on track identification.

The interaction of C2 and
intelligence operators on JSTARS is
most useful in a paradoxical seam in
war—the “now” battle that demands
the predictive sphere of SA. With
movement history, current move-
ment on top of fused intelligence,
where things are going next can be
seen in the dots (i.e., MTI). The
airborne intelligence (AI) analyst
uses the intelligence process of
evaluation, through analysis and
assessment, and synchronizes raw
information from multiple intel-
ligence sources to produce reports
reflecting the enemy’s capabilities
and limitations. Nonetheless, the Al
analysts, in conjunction with the
surveillance section on the platform,
can predict the relative probability of
enemy intentions and immediate
future courses of action. Prediction
of immediate enemy intentions
rapidly passed onto C2 operators
ensures enemy tracking efficiency
and shortens the kill chain.
Coordination among the various
types and levels of intelligence oper-
ations, and the dynamic integration
of the overall intelligence process
with operations, renders JSTARS a
unique resource in  military
operations.
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Throughout the course of
JSTARS’ history, a seamless relation-
ship between intelligence operators
from the Army and Air Force and
trained C2 operators, has been vital.
Military necessity has dictated
tactics, techniques, and procedures
(TTPs) be developed for how to best
utilize this force multiplier called
JSTARS. However, its multi-role
function in the battlespace has made
it difficult to define and determine its
job. The JSTARS task of supporting
C2 and ISR equally makes it one of a
few C2ISR platforms in the military.
As such, performing one mission set
and neglecting the other is counter-
productive. Though TTPs are forth-
coming, incorporating lessons learned
from multiple areas of responsibility,
it is hard to characterize cross
cueing with external platforms and
agencies and how they affect C2
operators on JSTARS. At its most
basic level, JSTARS provides what no
other platform can: C2 operators
trained in controlling aircraft and the
kill chain associated with employing
ordnance on ground targets, and
intelligence personnel that know how
to reach out and pull information
from various assets that can wuse
JSTARS personnel’s expertise in
directing aircraft to targets, and
providing updates to air and ground
players as needed.

The wars that ensued after
9/11 forged eight substantial TTP
innovations since the original JSTARS
MTTP publication was developed.
Irregular warfare targets demanded
advanced radar procedures for
finding small radar cross-section
profiles. JSTARS interoperability
with special operations forces was
greatly advanced by marrying a wide-
area search capability with elite raid
forces. C2 of close air support
operations were furthered through
the creation of an “Air support
operation center/direct air support
center Extension Task Menu” which
allows ground C2 nodes to tailor
JSTARS operations to ground
requirements on the fly. Control



procedures were resurrected from
the old Airborne Battlefield Com-
mand and Control Center and then
disseminated Air Force-wide in
AFTTP 3-1, General Planning. C2
interaction with fighter/bombers was
improved with new, multi-model
design series vetted, “phases of the
interdiction and CAS intercepts”.
JSTARS utility over water resulted in
aircraft modifications and TTPs for
maritime operations. The meaning of
C2 was further articulated in doc-
trine through JSTARS with the
advent of six C2 functions, as-
sociated tasks to accomplish the
functions, and sixteen decentralized
authorities to accomplish those

tasks. Finally, ground moving target
indicator forensics were only an idea
when the original publication was
created whereas now it is its own
category of new intelligence.

As the DOD expands MTI
platforms a simple truth about war
is revealed. All fighting is comprised
of the triad containing shooting,
moving, and communicating (or fires,
maneuver, and C2). The JSTARs
platform significantly contributes to
all pieces of the triad and an updated
publication would greatly aid the
effective use of this unique resource.

Capt Morleh So-Kargbo is a Ranger-
qualified, USAF Airborne Intelligence
Officer on JSTARS.

Capt Joshua McCarty is dual-qualified
Air Weapons Officer (controller) and
Sensor Management  Officer on
JSTARS.

All fighting is
comprised of the
triad containing
shooting, moving,
and communicat-
ing (or fires,
maneuver, and
C2).

1st Lt Nathan Sukolsky, an E-8C Joint Surveillance Target Attack Radar System weapons officer with the 7th Expeditionary Air Combat and
Control Squadron at an air base in Southwest Asia, tracks suspected movements on radar during a mission over Irag. (Photo by Staff Sgt

Aaron Allmon Il, USAF)
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