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SECTION 1
PREFACE (U)

(U} This report details the contributions of space forces 1o Operations Desen Shield
and Desert Storm. It deals with military space systems and selected civil and foreign
systems that were used to support United States (U.S.) and Coalition forces. The time
period covered by this study is 2 August 1920 to 8 March 1991. Where appropnaie,
references are made to activities outside these dates 1o complete or expand upan
relevant information. '

(U} Data for the study was compiled by United States Space Command
(USSPACECOM), Army Space Command (USARSPACE), Naval Space Command
INAVSPACECOM and Air Farce Snace Command (AFSPATECOM) personnel.
Reviews of space operations and numerous interviews with personnel providing and

P - e === s T . | [ Ry L -
1L TEY e I_kd Jl_.r;:\.l.._..-'l; -bl_l'.f’.ful-l [E =N WIFFRLF L LWL -0 1w wighidy Lhod W hddaimia f o Al 1 uu-l.i_.ll\.'.a.uu\..qd, Li by

briefing that contains the information, assessments, and recommendations that
comprise the bulk of this assessment effort was reviewed with U.S. Central Command
(USCENTCOM), U.S. Special Operations Command (USSOCOM), Joint Staff and
personnel directly invalved with Desert Shield/Storm operations.
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SECTION 2
INTRODUCTION {U)

() The war with lrag was fought 1o free Kuwait of a brutal oppressor. It was fought by
U.S. and Allied forces who were spread over vasl territories, in a hostile environment,
and against a well-entrenched enemy who had eight years of recent, large-scale
combat experience 10 battle harden its forces.

(U) When U.S. forces deployed to Saudi Arabia, they had to bring much of the
infrastruclure that supports modern land, sea, and air operations with them. The
standard support that military personnel require in the areas ol communications,
navigation, and weather was needed, but a new dimension of support was added--
theater warning of tactical ballistic missile {TBM) attacks was a critical requirement

(U) Al the ouiset of the crisis, 1here was no established capability or infrastructure in
the Persian Gulf to meet these needs, Much of the support U.S. forces needed was
provided through the tailored exploitation of military and civil space systems.
Operation Desen Storm was the Nation's first “space war” in that every aspect of
military operaticns depended, to some degree, on the support provided by space
systems and that all echelons, from commanders 1o individual soldiers, directly
operated or interfaced with space systems.

(U) The United States entered the Persian Guif War with satellite systems that had
been used, but not highly stressed, in previous conflicts. During the successful military
strike in Libya in 1986, space systems provided critical support to mission planning
activities and dramatically enhanced air crew performance. When American forces
were execuling Operation Earnest Will in the Persian Gulf four years ago, U.S. and
Allied commanders employed Global Positioning System {GPS) terminals on ships
and helicopters during mine sweeping operations. During Operation Just Cause in
Panama in 1989, military space systems provided extensive long-haul communicalion
and critical weather support to U.S. forces. Each of these operations was limited in
scope or duration, so only a pontion of the U.S.'s military space capability was used.
As a consequence, the vast military potential of space systems was not apparent.

{U) During Operations Desert Shield and Desert Storm, the U.S. military used space
systems at an unprecedented level and solidly integrated space support into combat
operations--their capabilities were exploited at Patriot batteries, in the foxhole, in the
cockpit, and aboard almost every ship. Space systems supported every aspect of
planning, control, and execution of the war with Irag. Space support was immediately
available for the Persian Gulf Crisis and will be first an the scene of future crises or
campaigns.
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SECTION 3

EXECUTIVE SUMMARY (U)

SPACE SUPPORT TO DESERT | (U) Space forces in Operations Desert
SHIELD AMD DESERT STORM | Shield and Desert Storm and tha peaplz

o manning and maintaining them per-formed
exceptionally well. Across the spectrum,
they met the needs of U.S. land, sea, and air
forces and, as is often the case, providad
capabilities and support not envisioned
when the systems were on the acquisition
drawing boards, or during years of
peacelime, unstressed operations.

(U} Space forces were there when required,
but significant effort was needed 10 optimize
their effectiveness. The alerting system that
warned of SCUD attacks was essentially
constructed from scratch after August 1920,
The ground forces who initially deployed
had only minimal access to the United
States’ most effective means of navigation,
the Global Positioning System (GPS) and
remained so until the U.S. Army used the
delay in the war's start to procure and
distribute thousands of commercial GPS receivers. Deployed forces received weather
data broadcasl by sateliites and used maps produced from spaceborne glatforms.
These and other experiences indicate that, in the future, operations plans (OPLANS)
and Joint Staff directives must carefully consider the handling and use of space-
derived informalion and support. The benefits of space must become ingrained in joint
planning and, more importantly, practiced in exercises at the national, theater, and unit
levels.

,The integration of space-based warning and Palriot anti-tactical ballistic missile
ATB

M) fire was one of the greal success siories of the war, Space-based and ground-

based sensors (Defense Suppon Program (DSP) satellites and Pirinclik radar)
provided TBM warning. This capabilily was achieved through a reconfiguration of
systems designed for strategic warning. DSP was not designed to meet the tactical
mission and was operaling at the limit of its detection capability.

@The theater of operalions was nearly perfect for DSP detection of tactical ballistic
missilas, #
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SRR, | © cnsure that U.S farces will always have the lavel of
protection and warning provided d'ﬁ‘fﬁ%ﬁh Iraqg, the Follow-on Early Warning
System (FEWS) is needed to remedy currenl DSP deficiencies for both strategic and
tactical missile warning missions.

In addition to warning, the elimination of mobile-SCUD launchers was a top
prionity and one of the most difficuli tasks of the war, USSPACECOM provided lzunch
locations identified by DSP, allowing U.S. Central Command (USCENTCOM) to veclor
strike aircrali to attack mobile-SCUD launchers.

(U} Use of space-based navigation and positioning was an unqualified success. The
Global Posttioning System (GPS) was widely used by U.S. and Allied 1and, sea, and
air lorces. From simpl2 land navigation to aerial bombardment, GPS played a major
role in achieving mission success. When lraq invaded Kuwait, the U.S. military did not
have enough GPS receivers to meel the needs of the ferces that deployed to the
Persian Guli, This necessilaled the purchase of thousands of commercial GPS
receivers. Because of the dependence of U.S. and Coalition forces on these
commercial receivers, the Seleclive Availability (SA) feature of GPS, which denies
highly precise data to non-authorized users, remained off for all of Desent Shield and
Cesen Storm. Fortunately, our adversary was nol able to exploit GPS: however, in
future conflicts we will probably face enemies capable of exploiting this very critical
system. Therelorg, the Commander in Chief, United Stales Space Command
(USCINCSPACE) and the other CINCs and services support the current national
policy to preserve highly precise GPS dala for authorized users {i.e., leave SA on).

(U} Satellite communication {SATCOM) was the backbane for long-haul and intra-
theater connechivily for Desert Shield and Desert Storm. Over 90% of communication
into and oui of the thealer went over communication satellites (COMSATSs), with 24%
of this tralfic being carrizd by commercial satellites. There were over ten different
military and commercial salellite communication systems supporting USCENTCOM
operations--with almost as many managers. The system worked well, bul experience
highlighis thz need tor stronger involvement by a central authority in allocaling scarce
space communication assets. The proposed Chairman Mamorandum of Policy
(CHAOP) 37 nowe in staffing provides an opporlunity 10 make needed improvements.

{U?jw‘ifhe principal means of acquiring weather data over Irag was through the Delense
lieteorological Satellite Program {DMSP) and civil weather satellites, Weather data

and imagery were broadcas! direclly to U.S. lorces and used in all facets of military
aneralions

{11y The military ulility of mutti-spectral imagery (MSH) was clearly demonstrated during

[asert Shizld and Desernt Storm. Many of the maps that U.S. forces carried with tham

of Feewazit City and the area of operations (AQ) were made {rom MSI products. The

planning and execution of strixe operations were ofien dependznt on 1451 data

provided by the ULS commercial LANDSAT spacecraft and its French counterparn,
PR T P
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SPOT (Satellite Probaloire d'Observation de la Terre (Exploratory Satellite for Earth
Observation)). Although MSI data proved to be invaluable, the continued existence of
the U.S. LANDSAT system is in doubt since operations and maintenance cosis ars
ded on an ad hoc basis and the availability of replacement satellites for the
“Currently aging LANDSAT vehicles is questionable.

{U) The lack ot a robust U.5. space launch capability was demonstrated during the war
when a request for an early launch of a communications satellite could not be
considered because of the lack of an intermediate boosler--The U.S. has a launch-on-
schedule, not launch-on-demand capability. Work on developing reactive launch
systems must continue, and the U.S.'s expendable launch vehicle (ELV) capability
must be improved.
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(U) USSPACECOM entered the Persian Gulf Crisis with the satellite systems identified
in Figure 4-1 under its Combatant Command (COCOM). These space systems
provided warning, communications, navigation and positioning, and weather support
to U.S. and Allied forces.

(U) Warning data on SCUD TBM launches was provided by Defense Support Program
{DSP) satellites, The DSP satellite Identifies ballistic missile or space launches by
detecling the infrared (IR) signature of a rocket in powered flight. These satellites are
In geosynchrenous (i.e., 24 hour orbit). 1

{U) Satellite communications suppont was provided by the Fleet Satellite (FLTSAT)
Communications System (FLTSATCOM), Defense Satellite Communications System
(DSCS}, and the Air Force Satellite Communications System (AFSATCOM).

(U) FLTSATCOM is primarily a Navy system, but it provides critical tactical communica-
lions support to Army, Navy, Air Force, and other DOD agencies. |t uses ultra-high  *
frequency {UHF) and super-high frequency (SHF) uplinks and UHF downlink. 2

(N} The space segment of DSCS consists of satellites in geostationary orbits. Its -
payload is managed by the Defense Information Systems Agency (DISA). (Defense -
Communications Agency {DCA) became the Defense Information Systems Agency
(DISA) on 1 September 1991.) It provides direct point-to-point, strategic, long-haul
comrmunications via SHF links. DSCS provides connectivity for command and control

2, 3} H () _ ] ...s, And diplomatic
traffic. The DSCS constellation consists of DSCS Il and DSCS {1 satellites.
=)

fﬁ) DSCS network control for strategic and Ground Maobile Earng {CMF) Use s the
responsibility of Army Space Command (USARSPACE). This mission is
accomplished by five DSCS Operations Centers and three GMF Control Centers,
[ocated worldwide. USARSPACE also operates Regional Space Support Centers
(RSSCs) in Europe, the Pacific, and CONUS that provide payload and netwark
planning for GMF users in support of Unified and Specified CINCs.

{}S\J AFSAT provides strategic military communications. I consists of packages that are
carried on other satellite programs LQ
=)
» ()

(U) Weather data was provided by the Defense Meteorological Satellite Program
{DMSP) and civil meteorological satellites. DMSF satellites are in 833 kilometer (kmy},




SECTION 4.1

SPACE SYSTEMS (U)

Uy USSPACECOM entered the Persian Guli Crisis with the satellite sysiems ideniifizd
in Figure 4-1 under its Combaiant Command (COCOM). These space systems
provided warning, communications, navigation and positioning, and weather suppor
to .S, and Aliied forces.

(Uy Warning daia on SCUD TBM launches was provided by Defense Suppori Program
(DSP) satellites, The DSP satellite identifies ballistic missile or space launches by
dziecting the infrared (IR) signature of a rocket in powered flight. These satellites are
in geosynchronous {i.e., 24 hour orbit). 1

{lJ) Sateliite communications support was provided by the Fleet Satellite (FLTSAT)
Communicalions System {(FLTSATCOM), Defense Satellite Communications Sysiam
(DSCS), and the Air Force Satellite Communications System (AFSATCOM).

(U) FLTSATCOM is primarily a Navy system, but it provides critical tactical communica-
tions support 1o Army, Navy, Air Force, and other DOD agencies. [t uses ultra-high
frequency (UHF) and super-high frequency (SHF} uplinks and UHF downlink, 2

R he space segment of DSCS consists of satellites in geostationary orbits. Iis
payload is managed by the Defense Information Systems Agency {DISA). (Delense
Communications Agency (DCA) became the Defense Information Systems Agency
(DISA) on 1 September 1981.)

The DSCS constellation consists -::f DSCS Il and DSCS 11l satelliles. The

DSCS Il satellites are more capable Su NN, (=N (e
older DSCS Il satellites. 2

DSCS network control for sirategic and Ground Mobile Force (GMF) use is Lhe
responsibility of Army Space Command {USAHSPACE} AN
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W AFSAT provides strategic military communications.

satelliles are in either gaostationary, inclined, or highly elliptical orbits. ¢

U} Weather data was provided by the Delense Meteoralogical Satellite Program
(DMSP) and civil melearological satellites. DMSP satellites are in 833 kilomeler (xm),
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sun-synchranous orbits and provida direct readaut of local weathar da'a (visual and IR
cloud cover imagery) to fixed and mobile terminals. It also provides recordad data
playbacks of visual, IR, and oiher spzcialized maleorologica! data to the Air Force
Globa! Weather Central and the Fleel-Numerica! Oceanography Center. The U.S.
Mational Oceanographic and Atmospheric Administration (NOAA) and TIROS,
Eurcpean METEQOSAT, Soviel tAETEOR, and Japanese GMS civil satslliizs provida
weainerimagsary (readouts from these sateliies can be recaived by most D3P Gixad
and mobiiz terminzls or commarcizi wesather receivars).

(U} Mawvigation end positioning data was provided by the Glabal Positicning System
(GPS) and the Nawy Navigation Satzlliie System/TRANSIT.

{Uy GFES is a radig-navigation systam Lhat providas highly precise, worldwide, three-
dimensional position, velocily, and timing data. GPS sztalites operate in inclined,
semi-synchronous (1.e., 12 hour orbits) At the current time, GPS is stili baing
deployed. When {ully cperational (1993}, it will consist of a consteliation of satellites
that will provide continuous three dimensional, worldwide coverage, 6

!TH.&NSIT provides two dimensional position information to surface ships and fleet
allistic missile submarings. It consists of satellites in polar orbits. 7 (Note. GPS will
replace TRANSIT.)

& 0 addition to the satellites that USCINCSPACE has COCOM over, U.S. and
Coalition forces used commercial communications and civil or foreign weather
satellites, intelligence satzllites, and the U.5. LANDSAT and French SPOT mulii-
spectral imagery satellites

"d...
riaunc WLASSHFE

Figure 4-1, USSPACECOM ORDER OF BATTLE (U)
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SECTION 4.2
AREA OF OPERATIONS (U)

(U} Kuweatt itsell is rather smazil {see figure 4-2}, Driving ¢n a highway, you can covar
the entire nonh-south distance of the country within two hours. But the entire area of
operations is immense. An F117 taking off from Kamis Mushat in southern Saudi
Arabia on a bombing run to Baghdad had to fly over one thousand miles, an
equivalent distance from Colorado Springs to Chicago. U.S. and Coalition forces
were stationed throughout Saudi Arabia and the surrcunding countries, tha Persizn
Guii, Red Sea, and Indian Ocean. U.S. forces aiso operated from bases in Turkay,
England, Diego Garcia, and thousands of soldiers, sailors, and airmen provided

support throughout from conlinental United States (CONUS) and numearaus overseas
localions. 1

{L) This was an immense theater of operations that was roughly eqguivalent in size to
hall the continental United States. Conducting military operations over-this vast area

! demanded extraordinary eflorts, and space systems played critical parts in every facet
of Desert Shield and Desert Storm operations.

-

FIGURE 1S UHCLASSIFIED
Figure 4-2, AREA OF OPERATIONS (U)
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SECTION §
SPACE SUPPORT (U)

To zssess the effectiveness of space support, specitic greas of salellie oparations
were chosen that impacted U.S. operations during the Persian Gulf War. These arezs
were: lactical ballistic missile (TBM) warning, navigation and positioning, weather,
multi-spectral imagery, satellite communications, and intelligence. Each of these
areas was assessed by developing a timeline, identifying specific support elements,
reporting strong and weak points, and finally drawing overall assessmants of space
support. In conducting these reviews, the primary emphasis was on USSPACECOH
syslems. Where appropriate, references are made 10 non-USSPACECOM systems
{e.g., in the Weather Section, civil meteorological satellite suppon is addressed). The
performance of U.S. inteligence satellites was nol addressed in these reviews.

Many of the review areas were interrelated (e.g., SCUD missile warning and the
targeting of mobil-SCUD launchers are treated in both the TBM warning and
intelligence review areas). Addilionally, background maltenal was included to present
a complete picture of space operalions.

l“:l
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SECTIOMN &1

TACTICAL BALLISTIC RISSILE WARHING (V)

A I SSPACECOM used Deiense Suppon
Program (DSP) satellites and the Pirinclix space
surveillance radar to alert U.S. and Coalition
forces of Iragi SCUD missile attacks. They
provided an edge lha! allowed U.5. and Coalition
[arces to don chemizal-protection suiis and take
defensive action. This also allowed
USCINCCENT to alert Coalition members of
altacks so that the civilian populace coud lake
shelter. U.S. Space Command and Air Force
Space Command operations crews, localed half a
world away, were uniquely close 1o the
combatants. Daily on the television news, they
heard the alenl sirens sound and saw the Patriot
missiles streaking into Ihe skies o intercept
altacking SCUDs. The Patriots used the warning
provided by USSPACECOM 1o cue their balleries
and make every shot count. The warning
provided by Space Command crews was a criltical
factor in protecling American and Allied hives
during the course of this conflict. '

DsP

TIMELINE (U)

DATE EVENT
2 August 1990 Iraqinvades Kuwait. USCENTCOM has access to TBM warning
7 August U.5. Forces deploy to Saudi Arabia
7 August USCENTCOM voice-warning net (for SCUD alerts) proposed (this

voice-warning net was known as the Commander in Chiel United
States Central Command (USCINCCENT) txecution Met)

9 Awugusl Initiative begun by USSPACECOM and Component Commands {0
identify the location and potential distribution of lerminals {i.e.,
Constant Source terminals) capable of receiving and processiog
TBM warning data--TERS

9 August Pirinclik SPACETRACK radear was placed into a missile vaming
mode o detect and report lragi SCUD lzunches

10 Augusi USSPACECOM team sani 1o USCENTCOM (Rear), tiachill AFE.
to coordinate space suppert for Deser Shield

13 Augus! USARSPACE conducts Constant Source terminal raining in

Europz and supervises the deployment of terminals tothe AD

10
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14 August Voice warning active--USSPACECOM Space Command Center
(SPACC) implements voice warning procedures (USCINCCENT's
Execution Net now connected to USSPACECOM)

27 August Conslant Source terminal is operational at the U.S. Air Forges,
.S Central Command {CENTAF) Control and Reporting Centar
{(CRC), Dhahran, Saudi Arabia

& September DSP ground sites enhanced to provide belter TBM warning
10 Oclober T ' ST

19 October Offer to USCINCCENT to put computer TBM warning {TERS) over
DSCS

12 Movember USCINCCENT declined TERS-over-O5CS ofier

13 HMovember

27 Movember

2 December iraq launches three SCUD missiles {last)
13 December

26 Dacember raq launches SCUD missile (tes

27 December USSFACECOM team travels to Saudi Arabia to work problems in
receipt of TBM-TERS warning data

28 December lraq launches SCUD missile (test)
15 January SPACC warning displays updated
16 January Desert Storm begins-
7 January USCENTCOM concurs with changes to voice alert warning
messages
17 January First SCUD attack
21 January Pirinclik's search pattern modified
23 January
31 January
1 February Hedunﬁan! communications initiated {connngency bent pipe) to
24 February Ground war begins
25 February Last SCUD attack
27 February Ground war is over

9 March SRR

TIAELIME CLASSIFIZO (.

SEQUENCE OF EVENTS (U)
B 0On 2 August 1990, lrag invadad Kuwail, Warning data of SCUD atlasks was

available 1o U5 lorees in the area of operations (AQ) via the Taclical Evant Reponing
System (TERS). Althat time USCENTCOM (Rear). tacDill AFB, Flondz, and U.S

1 1 qﬁ“"‘i-"-‘.—ﬁ-::' i




naval units equipped with the Tactical Receive Equipment (TRE) on tha TRE Relaled
Applications {TRAP) system could receive TERS alerts. 1

U.S. torce deployments 1o Saudi Arabia began on 7 August. In support of thesz
iorces, the Strategic Air Command (SAC) Liaison Ofiicer at USCENTCOM (Raar
helped USCENTCOM personnel identily a method of disseminating warning oi SCuD
altacks by broadcasting voice alerts over an existing USCENTCOM communications
network (USCINCCENT Execution Net). 2

@Dn g August, USSPACECOM and Component Space Command personnei began
an initative to find computer terminals capable of receiving and displaying TERS
messages (Conslant Source-type terminals). This group also prepared 2
recommended distribution plan to optimize the eflectiveness of these terminals. A
USARSPACE representative deployed to Europe and worked with U.S. Army Europe
(USAREUR) and U.S. Air Force Europe {USAFE) to orchesirate the training of
operators and deployment of Constant Source terminals lo the area of operations. By

the end of August, six Constant Source terminals were distriouted (o theé CRC and U.S.
Air Force wings. 3

‘Beiween 2.9 August, negotiations were conducted between USSPACECOM and
the Turkish General Staff to utilize the Pirinclik radar to cover and track potential
missile launches from lraq. S -

¢y ——— - o

. Intensive efforts
cedures at Pirinclik to optimize the radars

were undartaken to develop operational pro
missile detection capabilities. .-

[ - A e ST T—

B0 10 August, a USSPACECOM team traveled to USCENTCOM (Rear) to explain
the TBM warning process, the use of the Constant Source (TERS) computer warning
system, and the enhancements lrag had made lo SCUD missiles to extend their range.
The USSPACECOM team and USCENTCOM personnel prepared the TBM voice-
warning broadcast format and completed the archilecture for a tactical missile voice-
warning net. These aclions resulted in the connection of USCINCCENT's Execution
Net 1o USSPACECOM and precipitated USCINCCENT's support of deploying
Constant Source terminals. 2

S

() Constant Source terminals began arriving in Saudi Arabia on 17 August, @
Deployment and training needs for Gonstant Source-lype lerminals were addressed
by both Air Force and Army Space Commands. Some of the terminals had lo be
revrolilied with software upgradas io enable the receipt and processing ol TERS altns
Training #i50 had to be given to several units that were not familiar vath these
terminals or their funclions. 5

12



- By 8 September, DSP ground sites were enhanced to provide betier SCUD
warning L LR

. F(Note. Negotiations were
conducted belween the Government of Australia (GOA) and USSPACECOM ta
support GOA requiremnents faor notitication to the Minister of Defense upan
implementation of these procedures al Woomera, Austratia. (The DSP largs
processing station ai Woomera is joinlly manned with Australians. Oparation of the
site is subject lo United States and Australian agreement.) New procedures were
established for the SPACC to notify the GOA when a specific SCUD warning aperalion
was implemented.] § - A _ L

On 19 October, an offer was made to USCINCCENT to place the TERS alerts over
SCS, in addition to the existing FLTSATCOM net. This would get warning data lo
Saudi Arabia faster and provide grealer security

On 13 November, USCENTCOM declined

the TERS-on-DSCS olier

“‘rhe Iragis launched test SCUD missiles on 2, 26, and 28 December,”

@8 01 27 December, a USSPACECOM team went to Saudi Arabia 1o assist
USCENTCOM personnel in an investigation of problems with the Constant Source
terminal located at the CRC. This terminal was receiving SCUD alerts ten minules
aller other lerminals. (Note. On 4 December, a USARSPACE representative in
Dhahran reported that the CRC was receiving TERS alerts 10-15 minutes after launch.
USARSPACE briefed USSPACECOM on this on 13 December.) Because of this,
some USCENTCOM personnel questioned the reliability of the entire warning
process. A problem with the software in this one terminal was found and fixed while
the USSPACECOM teamn also worked with USCENTCOM parsonnel o refine the
SCUD warning process. {Initial procedures called for launch and impact points ta be
reporied in latitude and longitude. Deployed troops found the conversion of latitude
and longiiude 1o threat areas to be oo time-consuming, and USSPACECOM
suusequently passed launch point and azimuth from DSP and impact points in easiiy
understood forms--for DSP: "Launch lrom southern lraq, areas at risk are Dhahran anid
Bahrain!” for Pirincliv: *Launch from southern lrag, area a! risk is ten miles norh of
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King Khalid Military City."}. 12.22  As a result of the review of existing proecedures, a
complete revision was made to USSPACECOM's SCUD warning process. This
resulted in a simplified procedure {using general launch araas and areas =zl risk) that
provided moare timaly and meaningful warning information. An end-to-end test o ihe
warning system {irom DSP Data Distribution Center to TRAP receivers) was also
conducied during this visil. This test showed that the warning system worked
elfectively and identified areas where USCENTCOM couid improve operations. 1

{U) On the 15th of January 1891, SPACC Theater Display Terminal displays {originally
for Europe only) were expanded to show the Middle East. 12

By the 17th, USCENTCOM had concurred with new warning procedures which
identified cilies as well as general areas which were coming under missile attack. 12
The first SCUD attack came later that day with Israel as the target. )

very available piece of equipment and
operator, not performing strategic warning, was detailed to the taclical warning
mission.

procedure reduced the risk of a catastrophic equipment failure at DSP ground sites
during a SCUD attack. ®

USCINCSPACE approved positioning the salelile ocalion that
0 detect Iragi SCUD launches.




The ground war began on the 24t of February, Lhe last SCUD attacx occurred on
the 25th, and the ground war was over on the 27th. [N CoAT) . '

TACTICAL BALLISTIC MISSILE THREAT (U}

*orf
i RARE e e G

38

P m? aq modified this missile aﬂd oroduzad a variant calie
tha “AL HUSSEIN" which had a“ warhead and a range 0[“ (Mate.
Througheut me th1s report was compiiad, the |d1r1n icatian of the lragi SCUD
changsad be-,'..:en L ABBAS" and “AL HUSSEIN.") 1

e SCUD TR The basic SCUD-C s o R

o poss
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i » comparison batween an intercontinental ballistic missile (ICBM), the type of
missile DSP wes designed to daiect, and a SCUD is shown on Figure 5-1. The
wirared (15} intansity o: the roLl-'“:t exnaus; ml.,bt be above a minimum lzvel for DSP to
clal ect the fTIJ::-SIIE : C o - S

IR
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ﬁ'l’he space surveillance radar located at Pirincliz, Turkey, alsa provided SCUD
warning. This radar provided a lolally independent method of providing warning and
unique data inz! was beyond the capability of DSP. While D3P providad launch
coordinates and aximuth, predcled impaagt coardinates ware provided by Pinnciik.
These unpast oations from Pirinclik were tailored, ot USCEMTCOM s request, to
cnsure only threatenasd ground iorces donned chemical suits. 22 '

m'!'h‘3 reason fis reaciion time was so important was that the Patno! antitaciical
st missias (ATBIMS) gndlant on cuing of SCUD I’1u"|f“h'> |dﬂr1-med b,f
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Figure 5-1 BALLISTIC MISSILE PROFILES (U)

Additionally, this warning gave USCENTCOM personnel
iim2 to take protective measures and notify Coalition civil authorities that an a'tack was
unisiss way. 19 .

TACTICAL BALLISTIC PAISSILE WARNING SYSTEWM {U)

TEIA warning was provided o USCENTCOM via separaie voice and computer
naetviorks (see Figures §-2 and 5-3). Voice warning was broadcast to USCEHNTCOM
Headoguarters units and subsequently rebroadceast 1o subardinate units. The voice
warning also went to Pirinclik and Incirlik Air Base in Turkey and lo the Pairiot uniis
inrough their battalion and brigade headquarters, The compuier or TERS zaleri was
avaiizble to anyone who had one of the 57 Constant Source-type receiver {rnrn.

[ s-ness Radio), Naval (TRE), and Air Force (Conslant Source)) and had configured
i3 tsesiver to display TERS alerts. These Lo nelworks provided redundant alerls
Lo want to mulliple agencies throughout the AC. They were mutually supparitve and
g TBHE wiaming got through to the maximum number of U, S. personnzt 1

- T .—-_

EMTCO passed warming ta Coaltion forces, whils the NCA provid:d
lU lsrzal, and L&, E' ironaan Command {EUCON) provided warning 1o tha
Geoiizh CD vernmant and U.S. larces in Turkey. Finally, sirategic warning was
s taneousty perionead for the Mot Amernican Continent throughout [he v 20
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‘The tollowing was the sequence of events for voice alerting of 2 SCUD allack (see
Figure 5-2). DSP satellites detecied the IR signature of a SCUD launch. Tha
AESPACEGOM crew on duty al 2 DSP si's sent 2n initial launch ales ME35802 o the
USSPACECOM Space Command Center (SPACC) localed at Peterson AFS,
Ceiorado, and the Missile Warning Center (MWC) locatad 2 Cheyennra Mountain AFB,
Colorado. 10 The SPACC crew immedialsly activated tha USCINCOENT Execution
izt and relayed a2 SCUD alent. Once DSP had gathered endugh daia znd {ha pAWC
n=d validatad the launch, a contirmation or denial massaga was sent to the SPACC,
For actual SCUD allacks, the SPACC crew broadeast a SCUD lauach confirmation
meassage and identilied the area und2r attack. If the initial alert was faiss, tha SPACC
prompily broadcast a cancellation message. \Whan Pirinclik trackad the SCUD, the
Pirincilk craw came uo on the Exacution Net! and passad coniirmation iniarmation and
impact point predictions. As the SCUD alart was being complated, the
USSPACECOM Consolidated Intelligenca and Warning (CIW) Center contacted
USCENTCOM inielligence personne! on a separate lin2 lo pass specifiz launch
coordinates. (Mole. Launch coordinate infarmation was passed over a difierent

communicalions line (see section 5.6) 10 free the SPACC s line for other SCUD launch
alarls.} 12

‘Simulianeaus‘.y with the voice confirmation message, the TERS laudizh report was
ormatted and dispaiched over the TRAP System and the Joint Operation Tactical
“System (JOTS) (see Figure 5-3). The same information that was displayad on a

missile launch confirmalion message was converted into a TRAP or JOTS com atible
fomat and znanited. 7 (N

MELH LobH
ORPONERT OO
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rigure 5.2 TACTICAL RISSILE VOICE WARHING HET (U)
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Figure 5-3 TERS ARCHITECTURE M

LAUNCH - Zulu time the SCUD was launched.

VOICE - time the SCUD telephonic alert was initiated.

TERS - time that the TERS alert was received.

PIRINCLIK - time Pirinclik released a launch and impact message.

SPACECOM WARNING - time from lift ofi 1o receipt of voice warning.

CENTCOM REACTIOHN - timeg availnble bafore SCUD impacts to initiziz defensive
maasures.

Motz Test launches impacted in western lraq.

18



The reason for this was the time DSP neaded
to canfirm the launch and the transmission time for a- TERS message. Additionally,
TERS alerts are generated for each DSP site that detects a launch, Therefore, for a
single SCUD launch, there could be multiple TERS launch messages.) 3

TACTICAL BALLISTIC MISSILE WARNING PERFORMANCE (L

-The TBM warning provided to USCENTCOM forces for the test SCUD launches in
December 1980 is listed at Table 5-1. U.S. forces used this as a training exercise o
identily those areas where warning was working well and where it could be improved.

STl o aweome

SSPACECOM reviewed the lessons learned from the lraqgi lest launches wilh
USCENTCOM. USCENTCOM was adamant; they wanted warning, even if it meant
that a talse message would be periodically received. This required a modification of
longstanding sirategic procedures 1o allow USSPACECOM to specilically support a
tactical commandar. Although strategic procedures were not impacted, ngw
procedures lor SCUD launches from Iraq had to be developed, emphasizing speed as
weli as accuracy. Because ol the shont flight lime of SCUD missiles

he absolule earliest warning was paramount,
USCINCCENT was
willing to accept some false reports. For the strategic mission, however, false alerls

are nol acceptable, and absolute credibility was maintained for the strategic mission
throughout the war,

@ 7o meet this need, AFSPACECOM and USSPACECOM personnel maodilied
procedures and trained 10 meet USCENTCOM's warning needs. |

U e T T e - e gt u;.._—_‘..__m-nn_‘_.- Bt I i - e S

the imporance '
ical warning system vias

R SPACC crews also stressed
forwarding every possible launch to USCENTCOM. The lact
sireamlined and improved on a near-daily basis, il

e et g bl



All of these efforts paid off when Deserl Storm began (see Table 5-2}.§

; When U S io;ces were aclua!lg,r under attacﬁ lhIS was nnrm.:.ﬂy ths
minimum ume available 1o take defensive actions. (See the appendix for a full list of
SCUD attack timelines.) Due to the work on procedures and (raining by
USSPACECOM, USCENTCOM, and AFSPACECOM, a good warning systam was
converted into a highly effective operation that met the needs of U.S. forces. The keys
were developing straight-forward procedures with USCENTCOM and then taking
advantage of oppontunities to improve them. 10

il During the war, USSPACECOM detected and reported [SEEE_.CVENts (see

During the war, §il "SCUD alens” were called into theater. As the war
grpgressed DSP crews could tell when an alert was probably caused by somethmu

e 7 iy phrs ot i e At o . -

Following the agree 10 pmceure every_ﬂ)tem.aq
allack was called into theater. |

. hen, the SPACC would contirm an attack and pass probable targz!
information or cancel the alert. 10

ﬂ The lactical warning sysiem employed during the Persian Guli War was an
oulstanding success, but il had its risks. The time to make decisions for a2 SCUD alan

20



TABLE 5-2 SCUD ALERT TIAES, DESERT STORM (U)

DATE TARGET LAUNCH WOICE TERS PIRINCLIK SPACECOMN C"':NTCD‘\A
. VIABMING  REACTION

e Lo

Table 5-3 OVERALL TACTICAL WARNING PERFORMAMNCE (U)

ACTIMITY FURBER AVERAGE
B ) 3 Tk

SCUD EVENTS
DS ALERTS
VOICE ALERTS
CEMTCO!IA REACTION  §
OSP COMFIRMATIONS (TERS)®
PIRINCLIK ALERTS”
TOTAL VOICE ALERTS

I‘;:'__‘_:'_n_ -:':_'i":';" .-'I".E-:_"':":. 1= | rr‘|‘|_. i F'| L \_.)[ 11~I.-:':||’.’ I ‘| :.r L .‘_ j '.-':_.' -i I__:l;-!.:_"“.l
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vras very imited o

P PO This action resulied in a tightening of pro-
cadures and updates to checklisis that proved very elfective when the viar began. !

TACTICAL BALLISTIC MISSILE WARNING ASSESSMENT (U)

(U) The TBM warning procass set up by USSPACECOM and USCENTCOM forczs
worked excepticnally wa'l, but it took months to mature into the finely tuned system tha!
excesded all expactations during the war,

‘New procedures were initiated or significagt]
requirements.

' modified to meel TBM

Warning

1 r—— )

_ i Additionally, the Pirinclik
radar was eflectively tracking missiles; bul belore alerts from this
USSPACECOM radar could be broadcast inlo theater, Pirinclik had to ba added 1o ihe
USCINCCENT's Execulion Net. The use of DSP and Pirinclik in this mode also
necessilated coordination with host foreign governments (o enable warning dala to be
gathered and relayed. :

(U} Tha SPACC was the center for issuing SCUD alerts. Prior to Desert Shield, the
LAWC (located in the Narth American Aerospace Detense Command (NORAL)
Cheyenne Mountain Complex, Colorado) was the primary focus for alt ballistic missile
alerts. The decision to initiate warning from the SPACC, instead of the MWC was
made to preserve the MWC's strategic responsibility to provide warning of 1ICBM/SLEM
attacks against Morth America. The MWC did, however, act gs a backup o the SPACC
and was fully capable of performing the same function, il necessary. 19

(U) Warning was 2also being received by numerous organizations and relayed
throughout Saudi Arabia. Both USSPACECOM and USCENTCOM personnel had 10
learn to work togelher and be exceplionally effective in relaying and acting on TBPA
alert data. All command centers went through a growih process where they adjusied
procedures, checklists, and mission aids to meet the interrelated needs of supponing
and supported CINCGs.

. Constant Source-type terminals were employed to receive TBM alet date. These
lerminals were relatively new devices, and TERS was a system thal had only bean
operational since late July 1980, These terminals and TERS were pressed into
service. The Conslant Source-type terminals had previously been used primarily for
intelligence tasks. Now they were being used lor operational TBIM warning--a process
that demanded unprecedanted caoperation between operations and inteligenc?
parsonnel and the possiple relocation of these lerminals to operations centery.
Training for operating thase terminals had to be provided to Army and Air Foroa
personnel when they did not have expericnce with these terminals, Additionally,
coltware problems had to be found and correcied,
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Fatriol interceptor missiles became dependent on cuing data from missile Warning
sensors, This placed additional ime conslraints on warning data, and geiting this data
io the theater and distributing it in near-rea-time was an absalute necessily. This
siressed USSPACECOM and USCENTCOM forces and communications faks All
had ta work flawiessly.

(U} Provisions for reacting to SCUD aitacks did not exis! in August 1890, Tha space
annex lo USCENTCOM's Operations Plan (USCINCCENT OPLAN 1002-80, DRAFT)
stated tha! "USSPACECOM will provida normal space suppori: warning, navigalion
and positioning, mapping, ...". This annex did not say tha U.S. Spaca Command
would provide warning in two modas, voice and computer. |2 didn't say that the
warning would be used 1o cue Patriol batleries. Additionally, nowhera in the OPLAN
did it say USCENTCOM would be able to receive, process, display, distribute and
react 1o warning data. (Nota, When USCENTCOM tested their portion of the SCUD
alert system in Saudi Arabia in late December 1990 and early January 1991, theay
found that it took up to 40 minutes to get warning out to subordinate units. 18}

’ln July 1991, USCENTCOM conducted a semi-annual exercise, Exercise Internal
-00k 90, during which USCENTCOM tesled a new OPLAN for Southviest Asia and the
Iragt contingency., USSPACECOM supported this exercise by passing simulaied voice
ballistic missile warning messages Irom the SPACC 1o the USCENTCOM Command
Center via STU Ill telephones. Additionally, a USSPACECOM Missile Warning
Systems Stalf Officer and a Plans Officer were al USCENTCOM during the exercise
and briefed the TBM Warning/TERS cuing capabililies for Patriot operalions {MNoio,
This was briefed to USCINCCENT by ARCENT's ADA Brigade Commander later in the
day}. When Operation Desent Shield commenced, TERS was available lo
USCENTCOM, bul could only be received at a few TRAP and JOTS receivers. Since
the tactical receive equipment to display TERS dala was service prototype systems,
theaier-specific concepts to provide further warning to subordinate elemznts had no!
yet been developed. A joint USSPACECOM-USCENTCOM leam developed the voice
warning process from scratch to supplement the TERS on TRAP and JOTS systams.
This voice warning system was improved and adjusted alter the Iraqgi test SCUD
launches showed its strong and weak points. During Operation Desert Storm, SCUD
warning information transmitted over the USCINCCENT Execulion Net was lailored 10
rnaximize support provided o U.S. farces in the region.

POSP's performance was clearly much better than expecled.

PR
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Finally, there were sufficient ground site and command center crow
all the positions and meel both strategic and tactical warming noods.




. - pr € verything
worked for this etfort--we weren'l looking into hills, another radar, or base facilities--
and Pirinclik was able to provide warning and impact predictions for the SCUD atlacks.

il Operational procedures were changed to meet USCENTCOM's alert requirements
and the evolving needs 1o locate TBM mobile launchers,

G- d equipment was relocated to back up vulnerable DSP ground sites. All 0!
these aclions could have impacted USCINCSPACE's strategic mission and required
approval before they were implemented. The centralized control that USCINCSPACE
exercised over the warning syslems allowed General Kutyna to rapidly assess
recommendations and impacts and approve changes 1o meet the evalving sCUD
threat. 29

USSPACECOM warning capabilities musl be improved, or warning su%:pc:ri could
be limited in future conflicts

() Fuiure warning sensors must be able to better discriminate between muliple
launchies and provide more accurale information on impacl points. The Foliow:
On Early Warning System (FEWS) is needed to overcome lhese mitations and
assure U.S. forces the same level of warning suppon provided in the war with
lraq.

(U) Backups 10 vulnerable ground sites must be prapasiioned. With all the
stops pulied out and half of the equipment already in place, the
backup-bantpine at Ascension Island look 45 days 1o become oparalional. 1=

(1) & dedicaicd taciical warning capabilily is needad. USSPACCCONM must bo
ah'e 1o simultancously meet its strategic and taclical warning raquiremanis

24
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({S/NF) Pirinclik also performed better than expected. First, it was an extraordinary set
of circumstances that a radar, which was constructed to monitor the Soviet Kapustin
var Launch Complex, would meet the needs of a war fought over 20 years after it was
placed in operation (Note. The use of this radar to report SCUDs had 1o be approved
by the Turkish Government). The SCUDs were also launched in the best possible -
location for this radar to track them. If they had been launched further north towards
Turkey, they might have been within Pirinclik’s minimum detection range (about 180
nautical miles). If the launches to Saudi Arabia had been with the standard SCUD-B,
they would not have gotten high enough in altitude tor Pirinclik to acquire them. When
the first SCUDs were launched at Saudi Arabia (20 January 1991, see Table 5-2), they
were not tracked by Pirinclik. The elevation, azimuth, and range parameters of the
radar beam were changed, and the SCUDs were successfully tracked. Everything
worked for this effort--ive weren't looking into hills, another radar, or base facilities--
and Pirinclik was able to provide warning and impact predictions for the SCUD attacks.
In addition. early in the conflict, the Pirinclik radar was jammed by friendly electronic
warfare (EW) aircraft in northern Irag. The problem was quickly resolved, but the
potential for missing a SCUD launch was great. 22

(S) Operational procedures were changed to meet USCENTCOM's alert requirements
and the evolving needs to locate TBM maobile launchers, one DSP satellite was
moved, and equipment was relocated to back up vulnerable DSP ground sites. All of
these actions could have impacted USCINCSPACE's strategic mission and required
approval before they were implemented.] The centralized contro! that USCINCSFACE
exercised over the warning systems allowed General Kutyna to rapidly assess
recommendations and impacts and approve changes 10 meet the evolving SCUD
threat. 20

(Sy USSPACECOM warning capabilities must be improved, or warning support could
be limited in tuture conflicts by the type of tactical missile employed or by solar,
weather, or geographical limitations:

{U) Future warning sensors must pe able to better discriminate between mulliple
jaunches and provide more accurate information on impact points. The Follow-
On Early Warning System (FEWS) is needed to overcome these limitations and
assure U.S. forces the same level of warning suppon provided in the war with
fraq.

(U) Backups to vulnerable ground sites must be prepositioned. With all the
stops pulled out and half of the squipment already in place, the
backup-bentpipe at Ascension Island took 45 days to become cperational. 14

(U) A dedicated tactical warning capability is needed. USSPACECOM must be
able to simultaneously meet its strategic and tactical warning requirementg

24
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SECTION 5.2

HAVIGATION AND POSITIONING (U)

MAVSTAR-GPS (U} As U.S. forces arrived in Saudi
Arabia, they confirmed the fact that
navigating in a featureless desan posed
significant challenges. There were
almost no man-made or natural features
by which a soldier could determine his or
her location. For this reason, it was no
surprise that the space system that most
directly supported individual U.S. military
personnel was the Global Positioning
System {GPS). GPS is comprised of a
constellation of satellites thal broadcasts
precise navigation, positiening, and
timing signals.

(U) The U.S. ground forces that initially
deployed were trained and equipped with approximately 500 commercial, Small
Lightweight GPS Receivers {(SLGRs) supplied by Army Space Command
(USARSPACE). The value of the SLGR was quickly realized, and thousands of
additional GPS receivers were procured and distributed to meet the needs of U.S.
{orces.

TIMELINE (U)

DATE EVENT
¢ August’ 1990  GPS satellite launch
10 August GPS-Selective Availability (SA) was turned off
20 August HQ U.S. Army Depuly Chiel of Stalf for Operations (DCSOP S}
direction: "Get GPS receivers to the troops”
21 August LUSARSPACE begins dislnbulion ol recalled SLGRs to AQ
23 August Assessment of lraq's capability to exploit GPS with SA oft--lrag
has some capability, but it would hurt U.S. more if SA were
lurned on
10 Seplember GPS Joint Program Office {(JPO) issues contract for 1,000
commercial GPS receivers
2 Qoclobar GRS satellite launch--constellation oplimized for operalions
over Irag
¥ Ocicber USARSPACE assessas suitability of SLGRs deployed to
lactical Army unils
26 Movember” GPS satellite launch

TIMELIME 15 UHCLASSIFIED
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30 MNovember 0SD approves purchase of 4,735 more commercial GPS
receivers
10 December GPS satellite (flight 6} failure
15 January 1991 Failed GPS sateliite partially recovered and ready for limited
gperations
1 February Failed GPS satellite activated for limited operations
7 March Failed GPS satellite turned off

TIMELINE IS UNCLASSIFIED
* Scheduled before the start of Deserl Shield

SEQUENCE OF EVENTS (U}

(U) USCINCSPACE provided Global Positioning System (GPS) service throughoul
Operations Desert Shield and Deserl Storm. Three GPS satellites were launched
during Desert Shield (asterisked items on timeline)--these operations were scheduled
well in advance of the crisis. With these launches, the GPS constellation was brought
1o 16 satelliles. 1

NG

(U} As soon as U.S. forces began to deploy 1o the Persian Gulf, they immediately put
the call out for GPS receivers--this was a direct result of an intense 18-month program
by USARSPACE that demonsirated the use of and familiarized worldwide Army units
with the SLGR--and led to the Army DCS for Operations on 20 August ta direct the
deployment of GPS receivers as quickly as possible. USARSPACE anc
AFSPACECOM combined their resources and identified 1 000 SLGRs thal coulkd be
immediately deployed to Saudi Arabia (USARSPACE's supply of 500 SLGRs was
immediately provided to deploying forces of the a2nd Airborne and 101st Air Assault
Divisions). By 10 September, the GPS Joint Program Office contracled for the
purchase of 1,000 more SLGRs, and by 20 November the Department of Defense
approved the purchase of almost 5.000 commercial GPS receivers. Eventually,
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10, 000 commercial GPS receivers were purchased for U.S. forces and almost 5,000
were sent to the Persian Gulf. 5.6

(U) Prior to the stat of Desert Slorm, USARSPACE was providing a2 GPS visibility
maszage 10 the commands that had SLGRs as part of the demonstrations program.,
When units began arriving in Saudi Arabia, there was a requast to make the
information operational. USARSPACE put the GPS satellite information into an
operational format and sent it to all service combat users. {Note. The schedule was
not always passed to lower echelons or to Coalition members.) ¢

{U) The October launch of a GPS salellite was replanned to place this spacecrafl into
the optimum croit to support USCENTCOM forces by optimizing GPS coverage over
Baghdad. By oplimizing the orbit, more GPS salellites were visible to U.S. forces in
the Persian Guli than was originally planned. 7 The eflects of this optimization are
detailed in the NAVIGATION AND POSITIONING SUPPORT SUBSECTION.,

{U) On 10 December, an older GPS satellite (flight 6) failed when one of its reaclion
wheels, which keeps it properly oriented, malfunctioned. AFSPACECOM did an |
excellent job of analyzing the malfunction and determined how lo correct it. They
"spun” the entire spacecralt up so thal its antennas would point to the earth when il '
was over the AQ. After verifying that the signal was usable, AFSPACECOM declared
the saleliite ready for operations on 15 January 1991, At the direction of the Joint
Stall, the restoration of this satellite was precoordinated with USCENTCOM | SAC,
and the Joint Staif. It took two weeks to complete this coordination, and GPS flight 6
wias not providing navigation and posilioning dala until 1 February, |

FAVIGATION AND POSITIONING SUPPORT (U) -

(U) GPS was perhaps the most visible example of space system support to U.S. troops
in Operations Desert Shield and Desert Storm. GPS receivers were in demand
throughout the theater and were used for everything from navigating warships and i
tank columns to "locating the mess tent.” GPS provided the coordinates used to grid .
maps with highly accurate latilude and longitude markings. GPS can accurately be '
described as the compass U.S. forces used during the Persian Gulf War. 9 -For
example, the Air Force used GPS to guide fighters and bombers to targets. When a
GFS-equipped fighter rolled onlo a target and broke through the clouds, the larget was i
rightin front of the pilot. On the sea, GPS was used to clear mines and gave the !
precise launch coordinales which contributed 1o the accuracy of tomahawk cruise '
nussiles. The Army used it to maneuver units, keep them out of each others fields of

lre, and clear land mines. The Marines used it 1o sel up anillary, while special

operations utihzed GPS vedaly for many apolications, 1678

(U Atler the war Apache allack helicopter pilels informally volad GRS as the hest
addition that coud be mads to their aircrail. Many ground soldiers, who sot up foreard
bases, used the term "SLGRed in” in honor of the device that enablad them to locale
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their bases, day or night, rain or shing. (Mote. Air Force personnel who set up aircraf
ineqia: navigation syslems also used this term since they used GPS receivers.) 1.4.8

{U) Since the GPS constellation was optimized to support U.S. forces, there was good
two-dimensional coverage (latilude and langituds) in the Persian Guif almast the
entire day (three GPS sateliites in view). Three-dimensional (3-D) {latitude, longituds,
and alitude) coverage was available in the AD for about 18 hours a day (four GPS
saigirtes in view). As a comparison, troops at Ft Bragg, North Carolina could onty
receiva good 3-D coverage for about 15 hours a day. When the failed-GPS sataliite
{fight &) was recovered and made operational, another hour of 3-0 coverags was
availanie to U.S. forces in the Guii, 1

COMMERCIAL GPS RECEIVER USE/MPACT {(U)

(U) Because of the immediale naed for GPS receivers, U.S. and Coalition forces were
farced to rely heavily on commercial GPS receivers. Almost 90% of the GPS receivars
used by U.S. forces were commercial, non-cryplo-capable receivers (see Table 5-4).
These receivers were procured in the most expeditious manner possible. There were
also numerous reporis of personnel buying their own receivers or having them sent to
them by family members. Additionally, there was no in-place distribution and
mainlenance plan to handle the commercial GPS receivers. As a resull, commercia!
receivers were distributed on a lirst-come, first-serve basis. If one of these commercial
GPS receivers broke, it had 1o be senl back to the CONUS for repairs. (Note. In
January 1991, a repair capabilily was available in Saudi Arabia)) 4.5.10

SELECTIVE AVAILABILITY POLICY QUESTION (U}

(Uy Atypical SLGR costs approximately $3,400. The military, porable GPS receiver
wiill SA canability (AKA tan-Pack) costs $45,000. The SLGR waighs four pounds
and can bt into the pacret of a soldier’s baltle dress uniform (BOU). By cantrast, the
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Man-Pack weighs 18 pounds and is designed to be carried on your back. No one
carried a Rockwell Man-pack in the daserl. They were strapped to lrucks or
helicopters. ' {Mote. JPO date for fielding the military varsion of the SLGR is 1924} 35

(U) Due 1o the widespread use of commercial, non-SA-capable GPS receivers, the
basic GPS-SA policy is being questioned. Since U.S. forces were using availablz,
low-cost commercial receivers so effectively, many GPS users began to doubt the
reasonableness of maintaining the current GPS-SA policy (i.e., always keeping SA
on). Because of these doubts, USSPACECOM and he other U&S CINCs addressed
the question “why maintain the current SA policy and incur the cosis of the more
expensive, SA-capable receivers”. 12

Table 5-4, GPS RECEIVER DEPLOYMENT® (U)

SERVICE COMMERCIAL MILITARY
ARMY 3710 557
MNAVY 130 85
MARINES 500 10
AIR FORCE 150 190
TOTAL 4490 842

* (3PS Receiver Deplayment, March 1991,
TABLE 1S UMCLASSIFIED

(U) In addition o the queslions raised on lhe need for SA because of the effeciive use
of commercial GPS receivers, Selective Availability can be overcome by-using 2
technique known as Difierential-GPS. Qilferential-GPS involves selling up a GPS
ground transmitter at a precisely known localion and broadcasting a correclion signal
GPS receivers in the vicinity of the Differenlial-GPS transmitler will receive lhe
correclion signal and display very accurate position information. The U.S. Coasl
Guard is selting these types of slations along the Uniled Stales border 1o provide
highly accurate navigation signals for shipping, and survey companies use this
technique to obtain very accurate survey data. 15 (Note. The ability {o work around SA
is not that simple. Differential-GPS involves selting up a transmiller that is located in a
presurveyed site. This requires addilional equipment and gxpertise. Itis also
vulnerable 1o atiack. ) !

(U} Finally, miliiary users of GPS were concerned about managing receivers that
contain crypto equipment. There were major concerns in controlling and accouniing
lar thousands of encrypied receivers. With these receivers distributed at all levels of
cammand and used in various environments, the error-free maintenance of crypio
accounts could prove @n almost impossible task. =
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Figure 5-4, SELECTIVE AVAILABILITY (SA) IMPA {U)

(U} In light of the above, the continuation of the SA-on policy required a review.
Advanced weanons systems, which are GPS-equipped, are being sold today. 13
Contractors are also markeling GPS receivers that will only cost & few hundred dollars.
In fulure conflicts, the United Slates may face adversaries that are capable of
exploiting GPS or are supplied by armorers that provide weapons systems that
employ GPS. Due to the war-fighling enhancements providad by GPS and the need
to protect U.S. forces, USSPACECOM and the Unified and Specified (U&S) CINCs,
along with the Services, agreed that the current national policy an GPS-SA should
remain unchanged. 1+

(U} In developing his position, USCINCSPACE directed that the cost of SA and work-
arounds to it be investigated. It was determined that the cost of SA was low ($54K
annually for crypto material and 5220 per receiver for auxiliary ouiput chip). The basic
costincrease in a military version of an SLGR (esltimated to cost about $8.000) is due
to the requirement to maet "tAIL SPEC." 12

(U) In addition to SA, another feature of the military GPS receiver is its Anti-Spoof {AS)
capability. AS s a feature that enables the military version ¢! the GPS raceiver 1o
avoid being spoofed or foolad. Cammerclai GPS receivers do not have tha AS fzature
and are vulnarabig to ]ﬁm"n.ru and spoofing. This means that U5, forees tha! dapend
nn commarcial GPS receivers are now vulngrable to being danied the advantage. and
passibiy the necessity of having _m.; precise navigation and positioning dala by an
advarsary jamming GP3 signals. A more sophisticated encmy could actualiy
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introduce false signals and deceive U.S. forces as lo their true location. The miliary,
SA-AS capable receiver does not have this vulnerability.

MAVIGATION AND POSITIONING ASSESSMENT (U)

(U) GPS was a great success. It was employed throughout the theater ¢i operations
and gave a common method of directing forces in a teatureless, unforgiving desen. As
stated by the Assistant Signal Officer, 11th Air Defense Brigade, when asked aboul
GPS receivers: "If you mean those green position locators, they are Lfesavers.
Whenever we sent someone to another unit lor coordination, we entered that unit's ten-
digit coordinates and the SLGR directs them to the command paost. Before, we had

people getting lost in the desert, but since we got the three GPS receivers, nobody has
got lost.” 1

(U) The need for GPS receivers in the quanlities necessary for large scale maneuvers
and to support “Desert Storm"” type operalions wasn't specifically called out in
documentation or plans. 19 There weren't enough GPS receivers of the correct kind to
meet needs of U.S. and Coalition forces. This necessilated the purchase of thousands
of commercial, non-SA-capable GPS receivers. It took six months lo get these
receivers 1o U.S. forces in Saudi Arabia. Future conflicts may not allow the time to
make up for procurement shortfalls. The procurement of receivers/terminals should be
pursued very vigorously. Since these may be the responsibility of a Service, separate
frarn the overarching space system, the need for and priority of these receivers must
be acknowledged and pursued by the Services.

(U) Coordination on reactivaling the failed GPS satellite delayed support to U.5.
torces. It took almost two weeks lo compleie this coordination. Me.hods of more
rapidly coordinating satellite support must be found.

31



UNCLASSIFIED

{U) 1t is USCINCSPACE's position, and that of the other U&S CINCs and Services,
that the current SA policy of denying highly accurate position data to non-authorized
GPS users should be maintained. This position has also been affirmed by senior DOD
policy makers.
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SECTION 5.3

WEATHER {U)

(U} Weather satellites played a key rele during tha
war, U.S. and Coalition forces used data from the
Defense Meteorological Satellite Program (DMSP)
spacecraft and civil wealher satellites to predict
rapidly changing weaiher patterns and moniior
burning oil wells. Meteorological salellites
(METSATS) were the most reliable source of
information on weather in lraq. Tne information they
provided was used extensively 1o plan and execule
attack missions, determine wind direclion and
polential spread of chemical agents, and 1o alert U.S,
forces of sandstorms or other phenomena. This
access to current weather data allowed U.S. forces to
capitalize on night vision and infrared targeling
capabilities.

DATE

2 August 1990
7 Augus!

20 August
2 Sepiember

i3 MNovember
1 December

10 December

15 Deacember

1 Januvary 1991

15 Febrozny

TIMELINE (U)
EVENT

Maval units utilize weather data from military and civil weathsr
sateliites -

WRAASE commercial weather receive terminals deployed with
Army units

MARK IV Weather Vans deployed with Marine forces.

MARK IV Weather Van active with CENTAF Headquarters
Taclical Forecast Unit (TFU) aclivated and weather data
distribution system initiated

Selected WRAASE terminals updated with WeatharTrac
system

DMSP satellite launched -~

WRAASE terminal software updaied

OMSP interim terminal deployed to U.5. Army Forces, US.
Central Command {ARCENT)

USCENTCOM requested Joint Stafl “prepare to selectively
withhold metaorological data {rom Iraai forcas”

DKSP interim terminal deployed to U.S. Special Operations
Command, U.S. Central Command (SOCCENT)

* Satelite was “on call” for launch before Desant Shield.

TIMELIHE CLASSIFIE D S
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SEQUENCE OF EVENTS (V)

(U) On 2 August 1990, U.S. naval units were in the area of operations. Many of these
units were equipped 1o receive and process satellite broadcasts of weather data trom
Defense Meteorological System Program (DMSP) or civil (National QOceanographic
and Atmospheric Administration (NOAA)) and foreign METSATS. 1

(U) On 7 August, Army units began deploying to Saudi Arabia. Generally, brigade and
higher units with weather support deployed with WRAASE terminals (WRAASE is the
name of the terminal), which were used to receive Civil METSAT readouts only. 2
These commercial weather receivers were previously mac’z available to U.S. Army
divisions and separate brigades through the Army Space Uemonstration Program and
Forces Command (FORSCOM) effort. The commercial weather receivers made the
civil weather satellite data available to the lowest practical operational level in lhe
Army. (Note. Fifteen WRAASE terminals were deployed with Army units.) 3.9.11

{U} On 20 August, the first MARK IV weather van arrived with Marine Amphibious
Forces (MAF). An Air Force Mark IV Van was located at CENTAF HQ, Riyadh, where it
provided valuable DMSP and civil imagery in support of the Tactical Forecas!t Unit
(TFU}, which disseminated forecasts to USCENTCOM forces throughout the theater.
The Air Force Mark IV disseminated DMSP weather images via the Tactical Imagery
Dissemination System (TIDS) to 25 Air Force bases in the area of operations. (Note.
There were four Mark IV Vans in the area of operations. Three vans were wilh Marine
units, and one Air Force van was at Riyadh. These vans could receive and process
both DMSP and civil METSAT weather broadcasts.) 4

(U) On 15 November, Army WRAASE terminals at the XVl Airborne Corps and HQO
ARCENT were updated by USARSPACE with additional computers and software to
improve weather predictions. This enhancement involved the addition of a FORSCOM
Automated Intelligence Support System (FAISS) computer and WeatherTrac software
10 help forecasters provide better prediction of coastal fog, heat stress, dust storms, eic.
On 10 December, USARSPACE updated WRAASE software to provide better
prediction of weather satellite passes. 9

(U} A Defense Meteorological Satellite Program (DMSP) weather satellite was
launched on 1 December 1990 and the on-orbit check-out of this spacecralt was
accelerated to increase DMSP coverage. (Note. This DMSP satellite was faunched
into a sfightly anomalous orbit. Nevertheless, it did provide useful mission data
throughout the conflict.)

(U} On 15 December, a DMSP-capable receiver was provided o ARCENT HQ. (Note.

" This receiver was borrowed from a contractor by USSPACECOM TENCAP
representatives to provide greater access 1o DMSP data by Army units.) This terminal =
provided direct access to realtime DMSP weather broadcasts. (Note. DMSP-capable
terminals of similar size were procured and provided to SOCCENT and ARCENT priar
to the start of the ground campaign.) €
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. On 1 January 1991, USCENTCOM requested the Joint Staff prepare to seleclively
turn off TIROS (NOAA polar orbiter) direct transmissions to Iraqi forces and determine
the teasibility of controlling foreign METSAT data. 7

WEATHER SUPPORT (U)

. Weather satellites provided key support to U.S. forces in Saudi Arabia and
surrounding areas in planning missions, preparing weapons systems, readying
delenses, and moving lroops--there were no weather observalions routinely coming
from Iraq prior o the ground war. Weather data became especially critical in the
desert where heavy coastal fogs can hamper or seriously degrade all operations,
sandslorms can cut visibility to zero, and rains can turn desert sands into bogs. In
addition, weather data are crucial inputs in the process of targel selection and in
delermining the best type of aircraft/munitions to use. Current weather updates are
also used by cruise missiles just prior to launch. 8.8,10

(U) In the Saudi desert, weather patterns changed within minutes--on 24 January
1991, one DMSP readout, for example, showed Baghdad as cloudy and Basra clear:
101 minules later, a second DMSP image showed Baghdad clear and Basra overcast.
The information provided by weather satellites was used for more than predicting the
weather. On 21 January 1991, DMSP visual and infrared imagery showed
thunderslorms west of Kuwait City. Analysis of microwave imagery from the same
DMSP pass showed a moisture signature just west of the storms--the assessment was
“standing water.” The nexl day, newspapers showed U.S. Army vehicles stuck in the
mud after a heavy desert rainstorm. (Note. Microwave imagery dala was only
available at Air Force Global Weather Central and other localions outside the thealer
and is programmed for Mark IV B and Small Tactical Terminal systems which are
being procured for the future.) 13

(U) DMSP direct broadcasts of wealher data were received by major naval combatants
(i.e., aircraft carriers) and Mark IV Vans {see Figure 5-5 and Table 5-5). The Air Force
Taclical Forecast Unit {TFU) managed Mark IV operalions at Riyadh and produced a
slandard textual weather report that was transmitted by high frequency (HF) radio to
Army and Air Force users in theater. Weather images were faxed from the Air Force

Mark 1V Van 1o CENTAF units over land lines. Cerfain naval combatants received civil
METSAT transmissions. 13

(U) Access to DMSP information was limited due to the small number of DMSP
receivers in the Persian Gulf. Additionally, Army unils below theater level could not
access DMSP imagery because the Mark IV Van did not meel Army mability
requirements. Army units used a commercial weather receiver (a WRAASE terminal),
which was lightweight enough to travel everywhere Army units went--this lerminal had
nol been available to the Army in significant numbers prior to the USARSPACE
Demenstration Program. The WRAASE weather receiver was capable of oblaining

weather imagery from civil weather satellites of four nations, WRAASE terminals were
purchased by the Army
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FIGURE S UNCLASSIFIED
Figure 5-5, WEATHER SUPPORT (U}

Table 5-5, WEATHER SATELLITES {U)

SATELLITE CQUNTRY ORBIT JOVERA
DMSP us POLAR Overhead 06100l and 1810L
DMSP Us POLAR Overhead 07350 and 1935L
DMSP us POLAR Overhead 0330L and 2130L
TIROS (NOAA) Uus POLAR Overhead 07231 and 1923L
TIROS (NOAA) us POLAR Overhead 0206L and 1406L
GOES us GEOSTATIONARY Western Hemisphare
GMS JAPAN GEOSTATIONARY HEMISPHERE 1402 E
FAETCOSAT EURORPE GEOSTATIONARY HERMISPHEZRE 509 W
PACTEQSAT EUROPE GEOSTATIONARY HEMISPHERE 09 W/
AZTEOR USSH FPOLAR lwelve calelites available
" Coverage times are approximalions, +f- one hour TLBLE I3 UNCLASSIFIED
5
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Space Instituie and FORSCOM and supptlied to aclive and reserve Army units (o
suoplement wezther {orecasting eguipment. 5.5

WEATHER DEHRIAL (U)

SLIOE 15 UHCLASSIFIED
Figure §-6, CIVIL METSAT COVERAGE (U)
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ASSESSMENT (U)

(U) Weather data was vital to military operations and was widely avaiiable to U.S,
forces. METSATS, both DMSP and civil, played key roles in providing meteorological
dala on a timely basis. Both types of weather sateliites were needad since each
provided unique data or were providing time-critical weather data that was not
accessible from another source. In particular, the TIROS transmissions at 1400 Local
often provided some of the most useful infarmation on the late afternoon jet stream that
drove the deser's evening weather patterns. Information from the TIROS METSAT
proved invaluable in forecasting desert weather canditions, 8

(U} Even though there are numerous readouts of weather data, we still need mare 1o
meet the needs of U.S. warfighters, During the war, special operations forces had to
terminate operations and lost aircrait and personnel due 1o the rapidly changing
weather conditions in the desent. They need even more readouts than are currently
available, 11,12

(U) Army units did not have direct access to DMSP readouls, This will be overcome
when small tactical DMSP receive terminals are deployed in the next few years,
Currently, approximately 270 of these small terminals are scheduled to be procured
(60 of these terminals are being procured for the Army). 8 -

b
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SECTION 5.4

MULTI-SPECTRAL IMAGERY (U)

LANDSAT

DATE

2 August 1980
7 August

14 August
15 August

21 August

1 September

3 January 1991
10 January

TIMELINE (U)
EVENT

LANDSAT intensifies imaging AQ

(U) When American forces deployed to the Gulf,
many of the maps of Kuwait, Iraq, and Saudi Arabia
available 1o U.S. forces were old and out-of-date. To
corract this deficiency, Multi-Spectral Imagery {MSI)
satellite systems were used to image the AQ: and up-
lo-date maps of the area of operations were pre-
pared. There was also a need to plan amphibious
and airborniz operations, track the movement of lragi
forces, and prepare for/practice strike operations.
MS! figured prominently in all these activities.

USARSPACE technical liaison officer (LNO) deploys to Fort

Bragg, Morth Carolina

1987 LANDSAT data processed by the U.S. Army
Initial MS| analysis/products for XVIIl Airborne (ABN)

Corps completed

1930 LANDSAT data lo Army (nonrectified)

Delense Mapping Agency (DMA) rectified data to Army
USARSPACE technical LNO deploys to AO
Army MSI work stations operational in AQ

SEQUENCE OF EVENTS (U)

TIMELINE IS UNCLASSIFIED

(U} Prior to the crisis, USARSPACE canducted an aggressive Space Demonstration
Program io acquaint Army lactical forces with the benelits of exploiling space systems,

including MSI.

(L) The commercial contractor that manages LANDSAT {(Earth Observation Satellite
Company (EQSAT)) began imaging the AD on 2 August 1990, 1
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(U) By the 14th of August, older, 1987 LANDSAT data was being processed by the
Army and provided to the XVl ABN Corps (24 hour lurnaround). By the 21st of

August, 1890 data was being provided to Army users at Fort Bragg after coordination
by USARSPACE. 1

(U} By the 1st of September, DMA had started sending 1930 rectified data {i.e., MSlin
digitai format warped to the Universal Transverse Mercator Map Projection) (o the
Army. There were some problems with early products, as idantified by USAR3PACE
technical support personnel, and DMA reprocessed the imagery. 1.2

(U) By the 10th of January 1991, an Army M3! processing capabilily was operational
with U.S. forces in Saudi Arabia. USARSPACE forward support parsonnel were
deployed to the AQ al the request of ARCENT and the 18th Airborne Corps to support
this naw capability, 3

MULTI-SPECTRAL IMAGERY SUPPORT (U)

(U) MS) satellites (i.e., the U.S. LANDSAT and the French SPOT--Satellite Probatoire
d'Observation de la Terre (Exploratory Satellite for Earth Observation)) image specific
areas of the earnth and transmit their images 1o ground slations. These images are
much more than black and white piclures. They show features of the eanh that are
beyond human visual detection capability. By using these MSI images, for example,
one can identify shallow areas near coastlines or where equipment has traveled over
the earth. MS5| can show what is hidden from normal view. In support of Coalition
operations and to ensure the lraqis didn't have access to spaceborne sources of data

that could be used for inlelligence purposes, LANDSAT and SPOT dala were not sold
to the lragis. 11.12

(U) When lrag invaded Kuwait, lhe available maps of Kuwait City and-many areas of
the AO were between 10 and 30 years old. USARSPACE LNQs and Army
topographical units provided rapid response image maps using available LANOSAT
and national imagery. The 82nd Airborne Division carried maps produced from
LANDSAT data with them during their Augusl 1990 deployment. 1.2

(U) MSI images can show water depths up to 50 meters {under ideal conditions), but
normally water depths are shown 20 or 30 melers depending on water clarity. The
U.S. Navy used MGSI dala as an input to planning amphibious operations during the
Persian Gulf War. Figure 5-7 gives a representation of this. The light blue areas and
dark blue show how M5l can indicate where shallow and deep waler areas are. 1.4, 11

(U} The Kuwaii City map, Figure 5-7, also showed clear, open areas that could be
suitable for drop zones, helicopter landing areas, and forward fueling and rearming
points. When the 82nd ABN saw this map, they asked for national imagery o check il
there were traps or obstructions that would prevent an airborne landing. In addition,
this map showed existing roads, trails, and an airfield. All of these items were key
inpuls to planning military operations. 1.4
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Figure 5-7, MS1 Map--Kuwait City (U)



{U) U.S. forces used Saudi airfields, which often consisted only of runways in the
sand. The U.S. military had to complete major construction on thase airfields 1o meat
the requirements of a modern Air Force. LANDSAT imagery of these aidields wa

converted inio engingering drawings which were then used to plan and build sr::me of
tha largest air bases in the world. 5

(U} MSH shows the status of the ground. MSI imags maps can bz prepared to detect
wel areas which could slow down an attack. The wet areas can be seen by
manipulating the various spectral returns. One can also input directly inlo these maps
defensive positions thal national means have identified. Adding dzfenses to tha
trafficability data presents a clear picture for planning military operations. Training to

support these applications was conducted by USARSPACE pearsoanel deployed to th
AO

.;l

LR

{U) The LANDSAT image in Figure 5-8 depicls the east portion of the Kuwaiti-Saudi
Arabian border. This image was made by comparing LANDSAT dala laken in August
1920 and December 1990 and then emphasizing the differences between the two.
The two LANDSAT data sets were compared digilally pixel by pixel. Data was
displayed on a single image so that bright areas represent changes between the two
LANDSAT images. Whare the ground cover had been disturbedichangediremaoved,
resulling in changes to the reflective qualities of the ground, the LANDSAT image
showed bright spols. Figure 5-8 is a computer enhanced image that accents the
changes thal took place along the border between August and December 1990. 1.4

(U) Fan patterns stand out along the border. Analysis indicated thal each fan was
associaled with an Iraqi brigade lighting lront. The bright fan lines were resupply
roads and oil lines which fed the oil-filled {i.e., fire) trenches thal ran the length of the
front. Gaps in the front include minefield areas, 1.4

e o —— e D G -ﬂﬂmﬁ;;&; [

(U} Every time the ground is disturoed, which is unavoidable for 2 madern army, a
spectral change occurs. This data is emphasized by comparing 1431 computer images
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FIGURE UNCLASSIFIED
Figure 5-8, MSI IMAGE (KUWAIT!I - SAUDI ARABIAN BORDER) (U)

and instructing the computer to display changes. Figure 5-8 emphasizes the changes
that have taken place over time. This type of information provided the U.S. warfighter
with an insight into Iragi operations and is almost impossible to hide. Whenever a
vehicle travels over the ground, sand, or even grass, the ground cover is disturbed and
stands out in an MSlimage. Just prior to the ground war, DIA intervened at the last
moment to prevent the release of LANDSAT data of the Kuwait-lraq/Saudi border to
the U.S. news media. If this data was released, it might have showed U.S. plans to
use the “left hook" at the start of the ground war. The road building activities at that
time were extensive and could have been divulged if LANDSAT imagery were
displayed by the media. !

(U) The U.S. Air Force and U.S. Marine Corps used French SPOT data to plan and
rehearse missions. (The black and white SPOT data was used because it had 10
meter resolution (LANDSAT has 30 meter resolution) see Figure 5-9). The M3 data
was digitally merged with Digital Terrain Elevation Data (OTED), a DMA data base,
and then used for a pilot to display attack routes and targets as they would appear at
flight or attack altitudes.) A pilot could tell if a hill would be cleared in time for the

43
UNCLASSIFIED



Spectral Resolution (micrometers)

UNCLASSIFIED
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Figure 5-9, MSI IMAGE COMPARISON L)}
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aircralt's weapons system to acquire a target before weapons release. F-111 pilots
used this system in preparation for their mission to bomb the Iraqi well heads tha! were
pumping oil into the Persian Gulf. After the mission was compleled, the pilots
commented that it seemed as if they had flown the mission before they ever climbed
inta the cockpit, 9.6

MULTI-SPECTRAL IMAGERY DATA ACQUISITION (U}

{U) A CING or Service requested MSI data. DMA processed the request and
forwarded it to EOSAT. If EOSAT had the data in its data base, it took from {wo to three
days to provide the data to DMA. 1i the data was not in EOSAT's data base, LANDSAT
had to image the area. Since LANDSAT takes sixteen days to cover the earth and
there are currently two LANDSAT satellites on orbit, it can take up to eight or sixteen
days to obtain the data and another two to three days for EOSAT to provide the data to
OMA. After DMA received the data, it only took a day to forward the image to the CING
and four to fourteen days for a map. The above represented the best the system could
do. In many instances, MSI data was much more difficult to obtain or could not be
obtained because of funding limitations, 1

(U) The U.S. Air Force bought several million dollars worth of SPOT data (see above
item under MSI support). The Navy participaled in this efion. The Army was nol
adequately informed of the acquisition and did not participate. When Army units
requested SPOT data, they could not use the data purchased by the other Services
because of the proprietary nature of SPOT dala. 4 Army users in the AQ were unable
1o obtain their own supply of SPOT data because DMA representatives in
USCENTCOM would not pass the requirement 1o DOD's acquisition agent, DMA, 1

(U) MS! data was bought when specific needs were identified. As in the case of the
Army’s request for SPOT dala, units could not always obtain MSI data in the quantity
they desired. Army topographical (TOPQ) units basically had the MS! data they
deployed with. Finally, the Army units thal were to produce MSI analysis tor
USCENTCOM forces found themselves occupied full lime producing maps for froops
that would be engaged in the ground war. 1

MULTI-SPECTRAL IMAGERY ASSESSMENT (U}

(U} Multi-speciral imagery provided direct war-fighting support. The U.S. military spent
millions ol dollars on MSI data. MSI provided some unique capabilities lo U.S.
warfighters and enabled maps and intelligence assessments 1o be prepared that
direclly supporied the war effort. (Note. UUSARSPACE continues to Vigorously
encourage the national intelligence community to build these enhancements into
permanent capabilities 1o be used for future joint and combined aclions.) Finally,
unless intelligence data was inserted into the MS| product, it was "UNCLASSIFIED"
{see Figures 5-5 and 5-8). This provided U.S. forces with a valuable tool (hat was
easy lo handle and transpor.
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(U) The current U.S. MSI system can be improved. The resolution of LANDSAT
should be impreved to meet military requirements (Air Combat Command (formally
Tactical Air Command) has expressed a need for a five meter resolution MSI
capability). 8 The French SPOT system currently gives ten meter resolution (black and
white image); and the Soviets advertise five meter resolution (film, store and canister
return system). Because of its seven bands of coverage and large scene size,
LANDSAT is still competitive. But the next LANDSAT satellite is based on late 19505
and early 1960s technology and will have, at best, about 15 meter resclution. 4 If we
don't take some action, we may find that MSI capability in foreign systems will be tar
superior to U.S. systems; and U.S. warfighters will be dependent on foreign sources
for MS| data. (Note. A Mission Need Statement (MNS) for Remote Eanh Sensing has
been approved by the Joint Requirements Oversight Council (JROC). This MNS
addresses MSI as well as other remote eanh sensing requirements.) 10

(U} The rectification, availability, and responsiveness in providing MS! data to U.s.
military users should be improved. To a great degree, each purchase of MS1 data was
a new contracting effort. It normally required two governmeni agencies to work
logether and impacted budgets in unplanned ways. Purchases were also made that
could not be easily transferred between government agencies. {Since standardized
military-MS| data bases areas were not maintained and MSI products were not always
available in the quantity or over the time framaes that were needed, U.S. MSI users did
not have the access they needed to MSI data to meet full gperational requirements.
Additionally, TOPQ units found that they could not easily obtain additional MS1 data
and were overloaded with requests to perform higher priority, map making tasks. The
military user should be able to obtain the type ot data he or she needs, when it is
needed. and in the quantity needed to meet mission requirements.

(1) Finally, the U.S. MSI capability can disappear. Operations and maintenance
(O&M) has been tunded by “passing the hat,” in six month increments, between
government agencies. There is no funding for a follow-on 10 LANDSAT VI which is
currently scheduled for launch in 1992. 7 The current LANDSAT vehicles have
exceeded their expected lifetimes--no one weould be surprised if they disd orwers
substantially degraded tomorrow. 1 Since it takes years after a satellite is funded
before it is ready for launch and operations, the United States may find itself totally
dependent on foreign sources for MSI support.

(U The utility of MS1 data in military operations was clearly demonstrated during the
war with Irag. To bring this into standard operations, a comnbined effort to assure the
availability of MSI| data, provide well understood and standardized products, and
increase the understanding at all echelons of the strong and weak points ot MSH use
must be undertaken. The U.S. warfighter must integrale MSI into his or her normal
operations, training, and exercises.
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SECTION 5.5

SATELLITE COMMUNICATIONS (U)

FLTSAT {U) It woulid be dilficult 1o overstate ihs
importance of communications satzi'2
{COMSAT) support during the Gulf War,
While the Saudis had an extensive
communication system, it didn't go
everywhere U.S. forces had o go; and it
just couldn’t provide the capacity 1o mae!
the needs of a half-million U.S. and
Coalilion personnel. COMSATs me! ihis
need. Supporting agencies repositioned
satelliles, brought ones that were on
standby to full operation, and rented
commercial COMSAT capability. Sa'eliite
circuits were reallocated from other
military users to U.5. Central Commzrd,
thousands of terminals were transponed
1o the area of operations, and commercial

4@-% COMSAT support was procured to meet
— DOD needs.

TIMELINE (U)

DATE EVENT -
2 Augqust 1930 USARSPACE Regional Space Support Center-CONUS (RSSC-
CONUS) planning support to USCENTCOM

14 August USARSPACE RSS5C-CONUS representative to USCENTCO1A--
DSCS planning suppont

14 August Commercial COMSAT circuits leased for USCENTCOM and
XVINABN Corps

22 Augusl Multiple Access Communicalions Satellite (MACSAT) suppott to
Marines begins

1 September GAPFILLER activated
15 September Defense Information Systerns Agency (DISA) recanfigures

easlern Allantic (EASTLANT) DSCS Il and Indian Ocean (1O}
D5CS Il satellites *

29 Septembear SKYNET support enginsered by USARSPACE ASSC-Europs

23 Movember DISA directs traveling wave tube switch on O DSCS 11

20 Movembar HAVSPEACECOM--no additional UHF circuits availabla in ACQ
T

" {U) Delense Communications Agency (DCA) became DISA on 1 September 1991,
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30 November Missile-warning voice net maintenance control initiated

19 December Spare DSCS 1l activated in the 10

28 December Second SKYNET support engineered by USARSPACE RSSC-
Europe

21 January 1931 Lincoln Laboratory Satellite (LES-9) aciivatad

21 January NATO-3 suppon initiated

Z1 tdarch FLTSAT-8 extreme high frequency (EHF) support initiated

TIMELINE CLASSIFIED SECRET

SEQUENCE OF EVENTS (U)

(U) USARSPACE RSS5C-CONUS began supporling USCENTCOM on 2 August. On
t4 Augusl, a representative from RSSC-CONUS was deployed to USCENTCOM.
REAR to provide lechnical expertise and DSCS planning support. !

(U) On 22 August, MACSAT, a small Defense Advance Research Projects Agency
{OARPA} experimental COMSAT, began providing limited support to thealer Marines.
This was an unclassiiied, store and forward, system used to transmil spare pars
requirements and other administrative information to the 2nd Marine Aircraft Wing at
Cherry Point, North Carolina. 2

(U) GAPFILLER, a UHF satellite that supported the FLTSAT network, was providing
support on the 15t of September. DISA directed the reconfiguration of the DSCS 111
EASTLAN and DSCS It 1O satellite antenna patterns on 15 September to better

suppont operaiions. & USARSPACE RSS5C-Europe engineered SATCOM networks on
SKYNET, a British COMSAT--support to U.S. forces began on 29 September. 3

(U} On 23 November, DISA directs the swilch of the lraveling wave tubes on the spare
DSCS lthat was lo be moved to the IO to ensure this critical satellite-was ready 1o
suppon any potential hostilities, 4

{U} On 28 November, Naval Space Command {NAVSPACECOM), alter inquiries by
system users, stated that there was no additional FLTSATCOM UHF coverage
available in the area of operations. This was not due 1o a lack of satellites: rather, the
UHF spectrum that FLTSAT used had been completely filled in the AD. Additiona!
users could not be supported without taking other users off. {Note., UHF arcess was
inproved with the addition of LES-9 coverage on 21 Dec @1)) 8

O~ the 30th of November, @ maintenance control process for the voice wasning nei
(the gne that was used to call SCUD alerts}) was initiated. Prior to this lime, 1here was
no overall maintenance control of this circuit. During October, when a SPACC crew
member picked up the phons to completo a communications chack, the circu: was

dead. USSPACECOM parsonng! investigated and discovered tha! tha cirguit was
down bacause standard preventive maintenance was baing conducted on a porion i
e circuil. Allar the maintenanca control procedure was initiated, (he circuil was
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automatically ali-routed it it failed, and maintenance had to be approved by the
SPACC beicre this circuit was taken down. 3

(Uy Cn 12 Dacember, the Allantic FLTSAT (a degraded satellite thal was supplying
minimal URF suppon) failed.

(U) On 19 December, DISA directad the activation of the western Pacific, spare 0SCS
Il salellite as a backup 1o the exisling DSCS li, and USARSPACE RS5C-Europe
engineered SATCOM networks on a second SKYNET with access commencing on 28
December. &

U}y The Lincoln Laboralory COMSAT. LES-9, was providing UHF support by 21
January. LES-9 used a dilierent portion at the UHF spectrum than FLTSAT and was
able 1o provide additional UHF support 1o U.S. larces. Also onthe 21st, the NATO-3
salelites were providing COMSAT support. 5.8

(U) On the 1st of March, the EHF package on FLTSAT-8 was providing direct
connectivity for USCINCCENT back to Washington, DC. 5

COMSAT SUPPORT (U)

(LJ) Over 80% of U.S. communications into the area of operalions were Over satellite
links (see Figure 510} OSCS, FLTSATCOM, commetcial, NATO, and SKYNET
systems were used to communicate with USCENTCOM forces. Approximately 24% of
these communications were carried over commercial satellites. The U.S. millary was
absolutely dependent on COMSATs 1o communicate with its forces. 3

{U) Not only were U.S. forces dapendant on COMSATSs for COMMUMNICAtons into
(heater, intra-theater command and control of U.S. forces was exercised exlensively
aver military satellite communications (MILSATCOM) circuits. The Saudis had &
modern communicaiions system, but it did not always go where U.S. forces were and
‘hare wasat enogugh of it to meet our needs, The U.S. military had to depioy i1s owA
communications sysiems, and the oniy practical method of doing this was 12 UsE
COMSATs. In many instances when U.S. forces first deployed, units within 1he same
city {e.g., Ohahran] communicated with each olher over GCOMSAT links. With lime, the
Army installed standard terrestrial communications systems to suppor intra-city
communications. 1%

{U) As shown in Table 5-6, USCENTCOM controlled tne bulk of UHF CORMSAT linss
available in the AQ and a subslantial level of support over SHF links, both mititary and
commarcial. These links were ariginally being used by other CINCs or Department af
Detense (DOD) users. When USCINCCENT deployed, the Joint Stalf orchestraled the
Aliscaton of circuits from clher users 19 USCENTCOM. These circuiis were
ransterred (o USCENTCOM in an orderly fashion as forces deployed. This activily
was orchiestrated ny the Joint Stalf Command, Control, Communications Direclorate.
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UNCLASSIFIED
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Figure 5-10, COMSAT INTER-THEATER SUPPORT (U)

Table 5-6, COMSAT SUPPORT (U)

SYSTEM UHF DSCS SKYNET NATO COMMERCIAL
AVAILABLE 6 SAT 6 SAT 5 SAT 1 SAT 5 SAT
SERVICE 125 CHAN

USCINCCENT 98 190 5.4 0.5 33

USE * CHAN  MBPS MBPS  MBPS  MBPS
TERMINALS THOUSANDS 8 GATEWAYS /143 TER 14 TER

* Two MACSAT type satellites also provided support.
SAT = SATELLITES
CHAN = CHANNELS
MBPS = Mega Bits per Second
TER =TERMINALS
Data for Table 5-6 provided by Joint StafflJ6Z
TABLE 15 UNCLASSIFIED
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MILSATCOM CONTROL (U)

(U) COMSAT support provided to USCINCCENT during Opsrations Desert Shield and
Desart Storm was extensiva, involving over ten communications sateliite systems (sse
Figure 5-11}. This suppoit required the coordination and integration of numerous
agencies and was shaped over months as forces deployed and communications
sysiems were brought on line or transferred from one DOD user to USCENTCOM. The

following paragraphs detail how MILSATCOM support was supplied lor validated
requirements.

(U) When a theater CINC requested DSCS support, the requast was processed by
USARSPACE if it was tactical and DISA if it was stralegic {se= figure 5-11). DISA
coordinated and approved the request if there were no conflicts. When there were
conflicts, the Joint Chiels of Staff (JCS) performed an adjudication process to provide
USCENTCOM forces the suppart they needed. The DSCS network was planned by
USARSPACE if it was tactical and DISA if it was strategic (Note. All DSCS networks
were approved by DISA). Network and payload control was exercised by
USARSPACE. The DSCS satellites were controlled by AFSPACECOM. Finally,
anomaly resoclution engineering support was provided by Space Systems Division
{SSD) and the Defense Communications Engineering Command (DCEC). 57

(U) For FLTSATCOM, the channels are normally assigned to the theater CINC.
Requests for suppont would be processed and approved by the theater CINC. When
there were conflicts, the JCS performed an adjudication process. The Commander
Naval Computer and Telecommunications Command {COMMAVCOMTELCOM
(CNCTC)) through the Nava! Computer and Telecommunications Area Master Station
(NCTAMS) assigned frequencies and monitored circuil status for the CING: {Note.
NCTAMS was previously designated as the Naval Communications Area Master
Station (NAVCAMS).} The user of the circuit was responsible {or planning and
controlling the neiwork. When appropriate, NCTAMS supported nelwors planning.
AFSPACECOM conlrolled the salellites, and the Commander Space Naval Warfare
Syslems Command {SPAWAR) perlormed engineering. 5.7.13.14

{U) For AFSATCOM, the Stralegic Air Command (SAC) processed, coordinated, and
aporoved requests if there were no conflicts. The JCS did the adjudication process if
there were conflicts. SAC planned the network, and Air Force Communications

Command {(AFCC) conlrolled the network. AFSPACECOM controlled the sztelites,
and SAC did the enginegering. 5.7

(J) Figure 5-11 shows the cverail COMSAT community. MILSATCOM support for the
war with Iraq involved interfaces and coordination with U5, and foreion governmenis
and commercial COMSAT agencies, Oblzaining this level of support involved a
significant effort by JCS organizations (primarily the Joint StaflfJ6Z). This process
required inat a theater CINC's J& (which USCINCCENT's dud} know a great deal abowt
COMSATs to ensure comprehensive COMSAT suppont--there was no one-stap
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shopping for COMSAT support. It also required tim2 and the ability to transfer
communications support between DOD users. The level of MILSATCOM support for
the Persian Gulf War might have been much more ditficult or impossible due to ths
imited number of MILSATCOM assets if thare had been a second crisis or conflict that
zbsorbed limited communications assats. 57

(U} Figure 5-11 highlights that this is an involved process, but it worked. During Desert
Storm, U.S. forces got the communications suppori they needad. This doesn't say that

thoy got covery circuit they requested and that there weren't some signilicant problems.
But, by and large, this process worked well--howaver, it is involved, (Note.
USSPACECOM is not on the chart. As stated in the Unified Command Pian and the

Forces for UES Commands, USSPACECOM has combatan! command {COCOM) over
the military satellites listed here, but dees not control the communications support
provided the U&S CINCs or the JCS--USCINCSFPACE only impacts the
communications packages aboard these satellites in a coordination role.) 5.7

ELECTRONIC WARFARE (U)

TABLE 5-7, COMSAT VULNERABILITY (U)

TARGET TYPE POWER NUMBER

VULNERABLE U.S. TARGETS:




<P
SATELLITE COMMUNICATIONS ASSESSMENT (U)

{U) U.S. forces were absclutely dependent on COMSATs. Desert Shield and Deser:
Siorm again highlighted the necessity for reliable, robust, and jam-resistant
communications {both data and voice) to worldwide tactical usars. COMSATS were
tnz backbone for long-hau! and intra-theater connactivity for the Persian Guli War, The
time to buiid up forces and the lack of a second contingancy or conflict aliowed
FILSATCOM to be adjusted and enhanced to meea! the needs of USCINCCENT.
Althcugh the U.S. military dependence on MILSATCOM support will continue, tha
same set of circumstances may, and will probably, not exist in future contingzncizs. To
ensure the U.S. warlighter has the communications supporn he or she needs,
communications systems such as Milstar and UHF Follow-On, that are capable of
providing reliable, worldwide suppost, must remain a top priority. 12

(U) Because the build-up lasted for a prolonged period, there was time to reconfigure
MILSATCOM systems and to lease commercial satellite communications systems Lo
augment the DOD capability. USSPACECOM, DISA, and the Joint Slaff made use of
the interval to coordinale with MILSATCOM system managers and USCENTCOM to
ensure responsive communications support.

(U} Commercial COMSATs also provided vital support to U.S. military operations,
Prior to the conflict, commercial satellite support was recognized as a vital part of

military operations and identified as a requirement in USCENTCOM's Operations
Rlan. 11

{U) There is no "one-stop shopping” for obtaining COMSAT suppon, and
USCINCSPACE currently impacls the communications suppor primarily in a
coordinalion role. There were over ten dilferent military and commercial satellite
communications systems supporting USCENTCOM operations--with as many
managers. The system worked well, but USSPACECOM's experience highlights the
nzed for stronger involvement by a central authority in allocating scarce space assels
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SECTION 5.6

INTELLIGENCE (U)

TEBM LAUNCHER In addition to warning, the eiminaticn
\ of mobile-SCUD launchers was a top
priority and one of the most difficult tasks of
the war. USSPACECOM called in lgunch
locations, identified by DSP, to
USCENTCOM, allowing slrike aircrafi 1o
be vectored {g attack mobile-SCUD
launchers.

R —

TIMELINE {U)

DATE EVENT -
19-29 July 1990  lIraq force buildup
1 August lrag units at Kuwait border
2 August Invasion

PR S
DU . — T ——

16 Movember to USC

USSPACECOMN2C visil ENTCOM (Rear)




{J) On 1 November, USARSPACE contacted the intelligence community staff to
downgrade national imagery for wider distribution. CIA approved a USARSPACE-DIA
downgrading technique on 5 January 1991,
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FIGURE 5.12, SCUD LAUNCH LOCATION REPORTING (U3
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(S, Intelligence activities at USSPACECOM contributed to finding mobile-SCUD
launchers and provided an input to the battle damage assessment (BDA) process.
Mobile-SCUD launchers were very difficult to find.

o0

LCombining these ettorts would likely provide better support in
Ending mobile TBM launchers.
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SECTION &

UNFULFILLED REQUESTS (U)

{U) In accordance with USCINCSFPACE
direction, unfulfilled requests from Desen
Shield/Storm were to be identified and
investigated. The bulk of all space
requests met deployment/operational
requirements. There were some items
that could have been done more quickly
or completely {e.g., GPS receiver deploy-
ment, COMSAT supporn, etc.}). But there
was one exceplion to this, a request for
the accelerated launch of a DSCS I

DSCS Il LAUNCH {U)

(U} During November 1990, CENTAF requested that a DSCS Il satellite be launched
early to ensure that communications supponing Desert Shield were not interrupted. °

M) USSPACECOM and AFSPACECOM reviewed this request and determined that
the Eastern Atlantic (EASTLANT) DSCS 1ll satellite was not in imminent danger of

N0

(U} During this investigation, USSPACECOM and AFSPACECOM personnel
determined that the replacement DSCS Il satellite could not be launched before its
scheduled time frame of mid 1981. The DSCS Il launch was originally scheduled for
November 1986 on the Space Shuttle. Following the Challenger disaster, the DSCS
Il satellite was moved to an Atlas expendable launch vehicle (ELV). This required that
a new upper stage be developed. This development was started but was not
scheduled 10 be completed until early 1981, The satellite could not be launched any
earlier than July 1391, 3

U.S SPACE LAUNCH CAPABILITY (U}

(U} Between 2 August 1990 and the start of Desert Storm, six military payloads were
launched (see Table 6-1}. All of these launches involved satellites that would be
crucial to Desert Storm operations (GPS, DSP, DMSP, and a classified payload). 4
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TABLE 6-1, U.S. MILITARY SPACE LAUNCHES (U)

DATE BOOSTER PAYLOAD
2 AUG DELTA I GPS
10CT DELTA I GPS
13 NOV TITAN IV DSP
15 NOV STS CLASSIFIED
26 NOV DELTA I GP5S
1 DEC ATLAS E DMSP

TABLE 1S UNCLASSIFIED

(Uy The military satellites on this list have a well understood build-up and check-out
timeline (see Figure 6-1). The acceleration of any of these launches is constrained by
numerous factors that include launch pad availability, booster/payload availability, and
range schedule constraints. The variations in booster types and complexity of u.s
launch operations adds to the launch timelines. Just before Desert Storm began,
there were 11 military and civilian satellites scheduled t0 be launched from U.S.
launch sites through May 1991 (see Table 6-2). This table shows that the same

' Jaunch pads are used for military and civilian payloads, and several different boosters
are used. The U.S. space launch system was not built to be reactive and support short
notice launch operations. In contrast, the Soviet-demonstrated launch capabilities are
shown in Figure 8-2. The Soviets achieved this launch capability by designing their
space program to be able to rapidly launch or replenish satellites,

TABLE 6-2, U.S. LAUNCH SCHEDULE(U) *

DATE BOOSTER PAYLOAD SITE

7 JAN DELTA Il NATO IV A LC-17B
30 JAN DELTA Il GPS LC-17A
12 FEB TITAN IV SM 1v* SLC-4E
15 FEB DELTA Il {C) INMARST LC-178B
13 MAR DELTA Il GPS LC-17A
10 APR DELTA Il {C) ASC/CONTEL  LC-17B
18 APR ATLAS | (C) BS-3H LC-36B
2 MAY DELTANI(C) . . AURORAI LC-17A
14 MAY ATLAS E NOAA SLC-3W
29 MAY DELTA 11 GPS LC-178B
31 MAY ATLAS Il DSCS It LC-36A

* . Sehedule as it existed on 17 DEC 90

' - Classified payload -
C - Commercial payload

SLC - Space launch complex

LC - Launch complex TABLE IS UNCLASSIFIED
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FIGURE 6-2, SOVIET SPACE LAUNCH TIMELINES (U}
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LAUNCH ASSESSMENT (U)

(U) The DSCS Il launch situation highlights the need for a responsive space launch
capability. The United States continues to be overly constrained by existing launch
systems which cannot respond quickly to short notice requirements.

(LY USSPACECOM and the U&S CINCs have long been aware that the United
States' current launch posture is a weakness. The recent experience with DSCS |l
reinforces the need to continue upgrading existing launch systems and to pursue
allernate launch vehicles. The fielding of a reactive U.S. launch capability will not be
cheap. The current launch systems were developed to meet research and
development {R&D) requirements. The infrastructure for the ELVs fell into decay when
the United States decided to launch all satellites on the Space Transportation System
(STS, Space Shuttle). Commonality between payloads and boosters is by exception
rather than by design. Additicnally, the building and check-out of launch vehicles and
payloads on the launch pad puts choke points in the space launch process.
AFSPACECOM has a master plan to overcome much of the above, but it will take time
and money to rebuild and “operationalize” the U.S. space launch capability.
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SECTION 7

RECOMMENDATIONS {U)

1 {U) Preplanning is essential for effective

support from space. Space forces were
there when required, but significant effort
was needed o optimize their effective-
ness. The United Slates may not have
the luxury of a six-month build-up to
davelep procedures or procure
equipment in a future conflict. The
alerting system that warned of SCUD
altacks was essentially constructed from
scratch after August 1990 by
USCENTCOM and USSPACECOM
perscnnel. The ULS. troops which
initially deployed had limited access to
the U.S.'s most eflective means of
navigation, the Global Posilioning
System [GP2) and remained so unlil the Services used the delay in the war's star 1o
procure thousands of commercial GPS receivers. These and other experiences
indicate that, in the future, OPLANs and JCS directives musi consider the handtng
and use of space-derived information and support. The benefits of space-must
become ingrained in our joint planning and, more importantly, practiced in exercises a!
the national, theater, and unit lavels, 1

NORMALIZE TACTICAL WARNING (ALL SPACE) SUPPORT (U)

(U} The first recommendation is to "normalize” taclical warning support, This is a jeint
Theater CINC-USCINCSPACE action.

{U} The thealer forces must have the receive equipment and expertise so they can
receive, process, acl on, and disseminate warning data. OPLANs must address both
USSPACECOM and thealer CINC requirements. They must specify what warning is 1o
be provided and how. They should also specily how warning 1s received, processed.
and acled on by theater forces. If warning is needed by a Patriot battery, this must be
stated in the OPLAN,

(L1} Dadicatad and reliable communications are needed {o guaranlee warning will gel
through. These communications must be preplanned and identified in OFLANS.
Addiionally, exercises must include {actical warning to train Space Command and
theater CING porsonnel. These exercises should include the entire warning system,
Le., from DSP site to Patriot ballery. As a minimum, the exercise should slress the
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same timelines and message dissemination that were encountered in Desert Starm.

In many inslances, timelines for warning will have to be ightened to meet theater
needs.

GF@edback natworks are needed to identily problem areas. The Constant Source
receiver that was displaying warning data ten minutes aher the SCUD impacted (see
Section 5-1) is the type of devica thal must be quickly idantified and fixad,
USSPACECOM and USCENTCOM personnel had to cooperate in tesling this
equipment and isolating the problem. Future problems such as these must be
identified before an a S S

(U} USCINCSPACE shoud tailar WAINING to theater CINC needs, Wha! warked far
USCENTCOM may not meet the needs of United States Pacific Command
(USPACOM). USSPACECOM should also develop a dedicated tactical warning

capability to ensure both strategic and taclical warning requirements can be met
simullaneously.

(U) Each of the above items must be addressed by both USCINCSPACE and the
‘heater CINCs. U.S. Space Command can develop inputs 1o OPLANs, but these will
be useless unless the supported CING incorporates them into the OPLAN, which is
written and published by the U&S coammand, and updates the other annexes to deal
with how warning data is processed and acled upon. For all {he above ilems,
USSPACECOM and theater CING personnel must act together to ensure warning
support is eflectively provided to U.S. forces.

(U} What was said ahou! warning is true for all space sysiems. All space support
should be normalized. It should be put into procedures, checklists, plans, training, and
exercises. Space support should be institutionalized in the same manner as we have
institutionalized franspofation suppont with standard interfaces ang known/undarstood
mechanisms to give and receive Space suppor.

ACQUISITION OF USER TERMINALS (U)

(U} During the intervening months between the declaration of Operation Desert Shielg
and the start of Operation Desen Storm, GPS terminals, Constant Source terminals,
prototype DMSP-weather receivers, and MS| warkslalions were acquired and sent to
Saudi Arabia to suppon U.S, forces, It took months to procure and ship these
terminals and train personnel in their use. Along with the very glamorous and
expensive space system, the terminals that receive, process. and display space data
should be procured. This is a Service responsibility. USCINCSPACE and the theater
CINCs must Izad the servicas into nositions that ensure receive terminals are procured
& timely fashion and are available to meet the needs of American fiohting man and
WOMEN.
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MAINTAIN CURRENT GPS SA POLICY (U)

{S) The ability to reserve highly-precise GPS data for U.S. war-fighters or to deny it to
an adversary depends on being able to activale the GPS-SA feature.

SUPPORT CHANGES TO MILSATCOM ROLES (U)

(U) While USCINCSPACE is given COCOM by the JCS of designated MILSATCOM
systems, no formal relationship exists between USCIMCSPACE and MILSATCOM
system managers. The operational control of MILSATCOM systems remains
fragmented among various agencies, services, and commands. USSPACECOM
strongly believes that operational forces would be better served by a streamlined
chain of command and well defined responsibilities to serve contingency/warime =
The Desert Shield/Storm experience highlights the need for a centralized SATCOM
structure that operates as well in wartime as it does in peacetime, and emphasizes
support to CINCs. Propesed changes to CMOF 37 address the needs identified in the
above paragraph. These changes will reaffirm USCINCSPACE's advocacy role for
MILSATCOM.

MAINTAIN U.S. MSI CAPABILITY (U)

{U) The United States must maintain its MSI capability and give the user the type of
support he or she needs to use MSI data. Unless action is initiated quickly, the U.S
MSI capability will "go away” (see Section 5.4). If this happens, the U.S. war-fighter
will be dependent on foreign sources for MSI data. Additionally, the supply of MSi
data should be improved so that U.S. military personnel receive the type and guantity
of MSI data they need.
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SECTION 8.1
METHODOLOGY (U)

{J) On 28 Ociober 1920, General Donald J. Kutyna, Commander in Chiei United
States Space Command (USCINCSPACE). directed that a lessons learnad effor ba
conducied on USSPACECOM support lo operation Desert Shield. This effort was to
measure Ihe impact of space systems and determine their strengths and weaknesses.
It wouid highlight unfulilled requests; explore USSPACECOM-Component Command
stali functions, supparting-ta-supported CINC relationships, and policy issues: and
finally, orepare for congressional testimony. !

{U) This lessans learned effort was completed and presented to General Kulyna in the
form of a briefing on 23 January 1991. Following this briefing, General Kutyna
direcled that the recommendations provided in the briefing be fleshed out for review
and action. To implement General Kulyna's lasking, Vice Admiral William A.
Dougherty, Jr., Deputy USCINCSPACE, directed that the recommendations provided
in the Desert Shield briefing be expanded and offices of primary responsibility and
offices ol corollary responsibility be identified. 2

(U) On 11 February 1991, VADM Doughenty directed the lessons learned effort be
continued to include Operation Desen Storm. 3 Where the previous Desert Shield
eflort locused on ali space suppaort, the Desert Storm elfort would tocus on direct
suppont provided by USSPACECOM and its components (USARSPACE,
NAVSPACECOM, and AFSPACECOM). This effort was completed, and General
Kutynz was presented the results on 29 April 1991, 4

(U) Between May and August 1991, the results of the USSPACECOM Desért
Shield/Desent Storm Lessons Learned Effort were briefed to senior and working leve!
personnel in the Oftice of the Secretary of Delense, Joint Staff, Unified Commands,

Strategic Defense Initiative Organization (SDIO), and space/siralegy-related contracior

or study groups. o
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SECTION 8.2

TACTICAL WAHRNING SUPPORT (U)

(U) USSPACECQOM employed systems thal veare dasigned for strateg’s warning or
space survailiance to meel the tactical ballistic missile (TBXM) warning nzzds of
USCENTCOM forces during Operations Desert Shield and Desen Sterm. The space-
based system, the Delgnse Support Pregram (DSP), was daployed over twenty years
ago and updalsd continuousiy 1o meel stralegic warning raquiremenis. The ground-
based system, the Pirinclix SPACETRACK radar, was deployed in the |2le 19603 and
updated conlinuously o meet space surveillance requirements.

DEFENSE SUPPORT PHOGRAM (U)
'The DSP system consists of satellites at geosynchronous orbit that monitor the

earth for mfrared IR) evems {see Figure 8-1). If the IR event is bright enouh Dsp
can delect rt. s = s

Figure 8-1, DSP SYSTEW DESCF{IP‘HDN S




B o D SR

8 The ground stations that ronitor DSP data are at Budkley Air National Cuard
Base, Colorado (CGS) S - Bl and Woomera, Austrstia (OGS).
These ground stalions prepare launch a!en and launch report messages. *R-

These messages are transmitted over high speed data lines to the NORAD Chayenna
tountain Complax and the USSPACECOM Space Command Cenler, Thess reporis
are evaluated for strategic and taclical threals and forwarded to nationa! or tactical
users. Inthe case of Dazent Storm, SCUD alerts were passed ovar voice and
computer links 1o USCENTCOM forces. Seclion 5.1 details how this sysiem operated.

r—-—v"

T L T S,

____ Figure 82, DSP DEPLOYMENT FOR DESERT STDHM q }
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GROUND-BASED RADARS (U)

The missile waring sites that support USCINCSPACE's warning mission ara
shown on Figure 8-3. These sitas consist of phased array and mechanica!l radars.

P -

. . The site at Pirinclix, Turkey,
is a mechanical tracker '

AP . X Rk sl
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. . FIGURE 13 UNCLASSIFIED
Figure 8-3, Missile Warning Sites (U)
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Pirinclik was on the voice warning network that provided SCUD alanis to
USCENTCOM forces. VWhen a SCUD was detecied by Pirinclix, tha crew passad the
SCUD aiart an the voico network and provided target {i.e., impact) information.
Pirinclk also passed ass2ssment information over 2 separate voice line o the
USSPACECOM dissila VWarning Center (MWC). Tha MWC alzqad Pirinclik ta
parential SCUD aziivily by cuing the radar sita based on D3P alens.

2wy
Figure 6.4, PIRIMCLIK COVERAGE (U)




SECTION 8.3
SCUD ATTACK STATISTICS (U)

(U) FIGURE €-5 and Table 8-1 dalail SCUD attacks. Dz for the figure and table are
conizined in the DESERT STORM WARMNING DATA ANALYSIS Repont (Drait), 24 SEP
1991, For addiiional information, contact USSPACECOM/AN, Data dispiayed in the
tablz was available to SPACC persannel or was received in “afier-action reporis” from
supporting agencies (e.q. FTD). Spzcific information on czia sources and Usaes s
containad at the end of the table.

THEREY

Figure #-5, IRAQ SCUD ATTACKS (U)
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ABM
AFSATCOM
AFSPACECOM
ARCENT

AO

ATBM

BDA
BDU

CsG
CENTAF
CIA
CINC
Ciw
CMOP
CNCTC

COCOM
COMSAT
CONUS
CRC
CRITIC
2

DARPA
DCA
DCEC
oCi
DCSOP
DEFSMAC
DIA
DISA
DMA
DMSP
DOD
DSCS
DSP
DTED

EASTLANT
EHF

UNCLASSIFIED

SECTION 9
ACRONYMS

Airborne

Air Force Satellite Communications System
Air Force Space Command

U.S. Army Forces, U.S. Central Command
Area of Operations

Anti-tactical ballistic missile

Battle damage assessment
Battle dress uniform

Crypiclogic Support Group

U.S. Air Forces, U.5 Central Command
Central Intelligence Agency
Commander in Chief

Combined Intelligence Watch
Chairman Memorandum of Policy
COMNAYVCOMTELCOM (Commander Naval Computer and
Telecommunications Command)
Combatant Command

Communications satellite

Continental United States

Control and Reporting Center

Critical Information System

Command and control

Defense Advance Research Projects Agency
Defense Communications Agency

Defense Communications Engineering Command
Director Central intelligence

Deputy Chief of Staff for Operations

Defense Special Missile & Aeronautics Center
Defense Intelligence Agency

Defense Information Systems Agency

Defense Mapping Agency

Defense Meteorological Satellite Program
Department of Defense

Defense Satellite Communications System
Defense Suppert Program

Digital Terrain Elevation Data

Eastern Atlantic
Extremely high frequency
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ELV
EOSAT
EUCOM
EW

FAISS

FEWS
FLTSAT
FLTSATCOM
FORSCOM

GMF
GOA
GPS

HF

ICBM
10
IR

JCS
JEWC
JPO
JOO
JOTS
JS
JROC

Ko
KW

LG
LES
LNO

MACSAT
MAF
METSAT
MILSATCOM
MNS

MSI

MWC

NAVSPACECOM

MNCA

UNCLASSIFIED

Expendable launch vehicle

Earth Observation Satellite Company
European Command

Electronic Wartare

FORSCOM Automated Intelligence Support System

Follow-on Early Warning System
Fleet Satellite

Fleet Satellite Communications
Forces Command

Ground Mobile Force
Government of Australia
Global Positioning System

High frequency

Intercontinental Ballistic Missile
indian Ccean
infrared

Joint Chiefs of Staff

Joint Electronic Warfare Center

Joint Program Office

Joint Operations Center

Joint Operation Tactical System

Joint Staff

Joint Requirements Oversight Council

Kilometer
Kilowatt

Launch complex
Lincoln Laboratory Experimental Satellites
Technical Liaison Officer

Multiple Access Communications Sateliite
Marine Amphibious Forces
Meteorological (Weather) satellites
Military satellite communications

Mission Need Statement

Multi-spectral imagery

Missile Warning Center

Naval Space Command
National Command Authority
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NCTAMS
MNIIST
NOAA

I A
[ AW B Ea T

NSA

OPLAN
O&M

RSSC
R&D

SA

SAC
SATCOM
SDIO
55D

SEP

SHF
SLBM
SLC
SLGR

CrvrChT
At S e bt i

SPACC
SPAWAR
SPOT

STS

TACC
TBM
TERS
TFU
TIDS
TLAM
TOPO
TRE
TRAP
TUDE
TWT

UHE

U.s.

USARSPACE
USCENTCOM
USCINCCENT

UNCLASSIFIED

Naval Computer and Telecommunications Area Master Station
National Military Intelligence Support Team

MNational Oceanographic and Atmospheric Administration
North American Aerospace Defense Command

National Security Agency

Operalions plan
Operations and maintenance

Regional Space Support Center
Research and development

Selective Availability

Strategic Air Command

Satellite communication

Strategic Defense Initiative Organization

Space Systems Division

Spherical error probable

Super-high frequency

Sea Launched Ballistic Missile

Space launch complex

Small lightweight GPS receiver

.8, Special Operations Command, U.S. Central Command
Space Command Center

Commander Space Naval Warfare Systems Command
Satellite Probateire d'Observation de la Terre (Exploratory
Satellite for Earth Observation)

Space Transportation System

Tactical Air Control Center
Tactical ballistic missile

Tactical Event Reporting System
Tactical Forecast Unit

Tactical Imagery Dissemination System
Tomahawk Land Attack Missile
Topographical

Tactical Receive Equipment
TRE Related Applications
Tactical User Display Equipment
(rav :Ing wave whe

tra-high frequency

United States

Army Space Command

LS. Central Command

Commander in Chief United States Central Command
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USCINCSPACE
USPACOM
USSOCOM
USSPACECOM
U&S

UNCLASSIFIED

Commander in Chief United States Space Command
United States Pacific Command

U.S. Special Operations Command

United States Space Command

Unified and Specified
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