
No. 3 

Airfius AXW& EP-IBU, aidan? in Ihe vldnity 
of Oeshrn Island, Islamic Republic of Iran on 

3 July 1988. Report released by ICAO.' 

Wate: All times in t h i s  report are Co-ordinatd Universal Time (UTC) . Local - 
time in the f slamic Republic of  Iran was UTC '+ 3 hours 30 minutes and in . 
United Arab Fmirates UTC + 4 hours. 

1. FACTUAL 1 MFORMATI ON 

L .1 History of flight 

1 . I  .1 On 3 July 1988 the Airbus A3OOB2-203, registration e-IBU, was 
scheduled for four sectors of Iran Air scheduled passenger flight8 as follows: 

Fl igh t  Route Scheduled time (UTC) 

I R4 51 Tehran - Bandar Abbas 0330 - 0520 
IR655 Bandar Abbaa - Dubai 0620 - 0715 
IR654 Dubai - Bandar Abbas 0815 - 0910 
1~452 Bandsr Abbas - Tehran 1010 - 1200 

The crew reported for routine briefing and f l i g h t  preparation in Tehran 
1 hour 30 minutes  prior to  scheduled departure time* The first sector fxam 
Tehran t o  Bandar Abbas was on a repetitive f l i g h t  plan. Take-off waa a t  . 
0342 hours. The flight was uneventful and l a n d d  a t  Bander Abbas a t  0510 houre. 

1.1 ,2 During the stop in Bandar Abbas the crew remained in the aircraft.  
No discrepancies or cwrmaents had been recorded in the Aircraft Technical Plight 
Log during the  f irst  sector, and t h i s  was confirmed t o  grbund personnel by t h e  
flight crew. A turn-around check was carried out and no maintenance action was 
required, 

1 -1  .3 A f l i g h t  plan, had been f i l e d  in Tehran for the sector  from Bandar 
Abbas t o  Dubai (IB6551. The departure from the teminal at Bandar Abbaa was 
delayed 20 minutes due t o  an immigration problem invotving one passenger. Prior 
t o  take-of f from Bandar Abbas XR655 was given an enroute clearance t o  Dubai v i a  
the f l i g h t  p l a n a d  route A59 and A58V a t  FLl4O following a simulated MQBET 1B 
departure with SSR mode A code 6760. The flight was instxucted t o  contact Bmdar 
Abbas approach control after take-off .  

1.1.4 The f l i g h t  took o f f  from xunway 21 (magnetic bearing 206 degrees) a t  
0647 hours and climbed straight ahead enroute (A59 magnetic track 203 degrees). 
Shortly after take-off TR655 contacted t h e  Iran A i r  of f i ca  a t  Bandar Abbaa on 
company frequency 131.8 MHz and passed a departure message with an estimate for 
Dubai. IR655 contacted Bandar Abbas approach control a t  0649r18 and reported 
climbing out of 3500 ft estimating MOBET at 0652, the FIR boundary (DARAX) a t  
0658, and Dubai a t  0715. milst s t i l l  under t h e  control of Bandax Abbae approach 
IR655 contacted Tehran ACC (southern sector) on frequency 133.4 me and a t  
0651:04 reported o u t  of FL70 f o r  n140, estimating the F I R  boundary (PARAX) a t  
0658 and Dubai at 0715. This message was acknowledged by Tehran ACC w i t h  
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instructions t o  report maintaining FL140 and passing D A U X ,  Tehran ACC also 
requested IR655 t o  confirm squswking SSR code 6760 and received an affirmative 
reply .  A t  0654:OO TR655 reported t o  Bandax Abbas approach control passing MOBET 
o u t  of FL120. Bandar Abbas instructed the flight t o  contact Tehran ACC which was 
acknowledged by IR655 a t  0654:Tl. No further communication was received from 
XR655 by either Eandar Abbas approach control or Tehran ACC, nor was any 
communication from the f l i g h t  received by Emiratea ACC or Dubai approach control, 

1.1.5 A t  0654:43 t h e  a ircraft  was destroyed by two surface-to-air missiles 
whilst climbing from FL120 t o  FLl4Q well within airway A59 south of MOBET, in the  
v i c in i ty  of Qeshm Island. 

1 . 2  Injuries t o  persons 

1 .2.1 Of t h e  274 passengers 238 were of  Iranian n a t i o n a l i t y ,  ten were 
nat ionals  of India, one of I t a l y ,  s i x  of Pakistan, thirteen of  the United Arab 
Emirates and six of Yugoslavia. The 274 passengers comprised 209 adults ,  
57 children and eight in fant s .  

1 . 2 - 2  The crew included the p i l o t ,  the  co -p i lo t ,  the  f l i g h t  engineer and 
thirteen cabin crew members , All sixteen crew members were of Iranian 
nat iona l i ty ;  

1.3 Damage t o  a i r c r a f t  - 
1.3.1 The explosion of two missi les  destroyed the aircraft. The tail and 
one wing broke o f f  in the a i r .  The a i rcraf t  impacted the  sen and the wreckage 
sank. 

1 .t Other damage - 
1.4.1 There was no other damage. 

1 . 5  Personnel  information 

Filo t-in-cormnand 

1 .5 .1 .1  The capta in ,  38 years of age, held  an a i r  transport p i l o t  licence 
i s s u e d  on 2 ?lay 1983 and va l id  until 5 August 1988. Ris'rating for Airbus A300 



nas i ssued on 21 July 1 9 8 5 .  Be had also been rated f o r  B737 Ico-pilot1 on, 
20 November 1975, 8727 ( c o - p i l o t )  on 10 August 1977, 8747 (co-pilot)  .on':, 
7 August 1979 and 8 7 3 7  ( c a p t a i n )  on 2 Play 1983. B i s  l a s t  a d i c a l  ahwk *,aatiQri 
7 February 1988 w j  th no waivers. Bis total  f l y i n g  experience was ?dOO-hoarrb',of 
which 2057 hours were on Airbus A300. H i s  last proficiency check : t aimulatbr). wae 
on 26 April 198R. 

1 . 5 . 1 . 2  The captain's duty hours in the  seven days p r i o r  t 0 ' 3 - ~ ~ 1 ~ ' ~ $ 8 8 ' i P t r P - e  
?? hours 30 minutes.  His r e s t  period when reporting for dutp on 3 July 1988 bas 
been 3 2  hours. During t h e  ten weeks  pr ior  t o  3 J u l y  1988 he had flown wer' the  
Gulf area three times on the  route Tehran - Shiraz - Dubai and return, and four 
times on t h e  r o u t e  Tehran - Bandax Abbas - Dubai and return. Bis pree'icus'fX.ighr 
nn the  route 3andar Abbas - Dubai had been on JO June 1988. 

1.5.2.1 The co -p i lo t ,  31 yeaxs -of age, held a commercial p i l o t  licence Iwig'h 
instrument rating) issued on 2 May 1984 and v a l i d  until 27 December 1988, ' ~ i a  
co-pilot rating for  Airbus A300 was issued in July 1987. Be had aleo been rated 
for  B737 (eo-pilot) in January 1985. A i a  last medical  check was on 
28 December 1987 with no waivers. H i s  t o t a t  f l y i n g  experieace waa 2260 hours of 
which 708 hours were on Airbus A300. His last proficiency check including 
islstrument rating (simulator) waa in December 1987, 

1.5.2.2 The co-pilot's duty hours in the awm days prior t o  3 July 1988 were 
48 hours 15  minutes. H i s  rest period when reporting for dutp on 3 July 2988 had 
been 14 hours 15 minutes. During the ten weeks prior t o  3 July 1988 he had f lorn 
over t h e  Gulf area f i v e  times on the route Tehran - Shixaz - Dubai aid return, 

1.5.3 Flight engineer 

1.5.3.2 ~~e f l i g h t  engineer, 33 years, of age, held a flight engineer licmce . 
issued on 6 February 1985 and v a l i d  until 19 December 1988. R i a  rating for  
Airbus A300 was issued on 14 June 1987. He had also been r a t d  for 8737 ma 
6 February 1985 R i s  last medical check was on 20 December 1987 .with no waivers, 
His total experience as f l i g h t  engineer was 2800 bours of which 736 houri were on 
Airbus A300, 

1.5.3.2 The f l i g h t  engineer's duty hours in the seven days ptior to 
3 July 1988 were 30 bours 35 minutes. Bis t e s t  period when reporting far duty on- 
3 July 1988 had been 14 hours 15  minutes. During the ten weeku prior, to  
3 July 1988 h e  had flown over the Gulf area -four times on the route Tehran 
Shiraz - h b a i  and return. 

1.6 'Aircraft information - 
1,6.1 The aircraft was an Airbus A30082-203 manufactured by kirbtlo 
Xndustrie in Karch 1981, The serial number was 186. The aireraf t war registerad 
as  new in 1982 as EP-fBU in the Talamic Republic of Xtan, a i d  wag m a d  md 
operated by Iran A i r .  
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Airframe a )  - - - -  
C e r t i f i c a t e  of himorthinesa  : Transpott category (passenger, cargo, crew 

training),  , l a s t  renewal 29 April 1988 and 
val id  u n t i l  29 A p r i l  1989 

Maintenance * Last  "C" check 5 June 1988 a t  11396 houra 
Last "I/Lt' check 12 May 1987 a t  9254 hours 

T o t a l  f l y i n g  time 11497 hours 

Maximum mass authorized 142900 kg 

Mass at take-off 130921 kg 

Fuel at  take-of f 18000 kg 

Centre of gravi ty  range 18-332 

Centre of gravity a t  take-of f: 23.9% 

b )  - hgines:  - -  Two General Dynamics CF6-5042 

No. 1 (left) 

Serial number 
Time since new 
Cycles s ince  new 
Last "C" check 
Time  since l a s t  "C" check 

455942 
741 9 hours 
6125 
5 June 1988 
102 hours 

No. 2 (r ight )  

5281 49 
8020 hours 
6086 
5 June 1988 
102 hours 

C )  Equipment: - - - - -  
The aircraft was equipped w i t h  the  following comunication and avionics 
cquipmen t 'relevant t o  t h e  occurrence: 

No, 1 serial  no. No. 2 serial no. 

VHF 
Transponder 
ADF 
VOR 
DHE 
Weather radar 
Radio altimeter 
GPWS 

K I N G  KTR 9100A 
Col l in s  6216-6 
Collins 5lY-7 
0 end ix RVA-33A 
Coll i n s  86 0E-5 
Bendix RDA-1F 
TRT AHV5-0 1 1A 5 
Sunds t rand 96 4-0376 -070 

HeteoroTogieel inf omat ion - 
1,7.1 A t  0600 hours the  weather a t  Bandar Abbas airport was: Wind 
18046 kt, v i s i b i l i t y  6 km ;,r\ haze, surface pressure 997.2 hQa, clouds one okta  

*Note: The times between overhaul recommended by the manufacturer are - 
C - check 4000 hours and I/T, - check 16500 hours or 48 months. 
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stratocumulus at  3500 ft, four.okta altocumulus a t  lOQOO f t ,  t;emp'ieaCqta. 
35 degrees C and dew point 26 degrees C ,  

1 .7.2 The weather in the area to- the  south of Bandar Abbes, a t :  if ~b' :ho<~k  
was fair to part ly  cloudy w i t h  scattered stratocumulus a t  3006 f 6 , ; ~ c ~ t ~ e d .  
altocumulus at 10000 - 12001) r't and high cirrus, Visibility ranged tram f tb  
10 km in haze .  The air  temperature over adjacent coas ta l  areas wes.35 to 
38 degrees C and over the  sea 28 t o  30 degrees C, Surface presnUtQ uas 99FhFa. . 

1.7.3 The approximate wind prof i l e  in the area t o  t h d  south wf B~ddtrJLbba~'  
a t  0700 hours was: Surface 19018 kt, 1000 f t  21018 kt, 2000 f t 291016 ,kt, 3000 f t .  
31016 kt, 5000 ft 01016 kt, 70QO ft  020110 kt, 10000 ft 030/10 kt, lTOb0,ft 
14015 kt, 14000 ft 090J18 kt and 18000 f t  O R O J 2 5  kt, 

1 
. . 

1 .7 .4  The approximate a i r  t empetatures were: 5000 St +29.: dcgieeb 'C:. 
( f S A  +23.51, 6400 f t  +29 degrees C,  possible inversion ( f S A  +26.6), lll000 fr: 
+18 degrees C (fSA * 1 3 * 4 ) ,  18000 f t  -3 degrees C (ISA +lP,D).  

1.7.5 Low t i d e  a t  Bandar Abbas was at  0615 hours. In the area t o  the .s&utb 
of Bandar Abbas a t  the time of f l i g h t  XR655 t h e  t i d a l  flow was estimated n s , 3  kt- 
towards the W ~ S  t , 

1.8 A i d s  t o  navieation 

1.8.1 The following navigational aids were available a t  ~ a n d a r  ~ b b i i  
International Airport: 

VORTAC: Ident i f i ca t ion  END, frequency 113,1 mt,' tranhi-arr3eh 
Channel 78,  continuous day and n i g h t  service, 
posit ion 27 13 0 5 N ,  056 22 50 E. 

NDB : Tdentif ieation BHD, .frequency 250 KHz, contiilueur 4 h g . i - d  
night  service, poeit ion 27 13 03 N, 056 21 55 +Em 

1.8.2 There we& no reported discrepancies t o  the nairigrtiona~ *aidr.'m. 
3 July 1988. The Bandar Abbas VORTAC was the subject of 'a ElrOTAn ,Ib554 - 
21 May 1988) s t s t ing  that the f l i g h t  check had expired .on 21 Nay 19'68. ' ;h* flight 
check wars subsequently carried out on 30 3ul.y 1988. The VORTAC waa 
operational  with no discrepancies, 

1 , g . l  The radio comunieatioas between IR655 and c i v i l  A M  kj&<&ar'i. 
normal with no indication of d i f f i c u l t i e s  in establishing and main tkilli2ng 
comunications.  

1.9 ,2 Bandar Abbas - - - -  T ~ ~ ~ / A P P . '  IR6SS was in contact v i t h ~ ~ a d i ~ ~ ~ ~ ~ ' ~ ~ ~  i n .  
118.1 mz aFd-~gnaer Abbas ~ P F  on 124.2 W z .  Tn a d d i t i o n ,  Bands4:,Atbas- ' 
provides for frequencies 121.9 IItlz and 121.5  KHz. A11 c d u n i c q t f o ~ ~ . a d ' ~ t l i ~ b @  
frequencies were recorded, 

1.9.3 - +  Iran A i r  - . - - - -  a t  Eandar - - - - A -  Abhas. Shortly aftex take-off f%@~f=:wa%,-%& 
coptact  with the  Iran Air o f f i c e  a t  Smdar Abbas on company f-requmcy 
131.8 MHz. 



1.9.4 - - - -  Tehran ACC. + IR555 was also in contact w i t h  Tehran ACC on 133 .4  EHz 
through a remote c o n t r o l  air-ground (RCAG) facility a t  Bandar Abhas operated 
vi.a a microwave l i n k ,  The RCAG f a c i l i t y  coverage was approximately 100 WH, 
A t 1  cbmmunications were recorde'd in Tehran ACC; 

1 . 9 . 5  - - -  Emirates - - - .  ACC. Comunications on 243 MHz from Vnited S t a t e s  warships 
and between such warships and military aircraft  a t  the time of f l i g h t  IR655 
were recorded in Emirates ACC (Abu Dhabi) . 
1.9 -6 - - - - -  Comunications - - - - . -  from - -  United - - S t a t e s  - - - -  warships. - -  Transcripts and 
recordings of communications on 121.5 MHz were made available from a United 
Kingdom warship and United States  warships. Also ,  transcripts and recordings 
of c m u n i c a t i o n a  on 243 FFITz were made available from,United States  warships .  

. . . . 
1.9.7 Conrmunieations between ground s ta t ions .  Communimtions r e l a t e d  t o  - - - - - - -  - -  - - - - - - -  
IR655 toak place  between Tehran ~ ~ ~ 7 1 l a n d a r .  Abbas APP, Tebrax:. ACCJEmirates ACC, 
Tehran ACClMuscat ACC and Erni-ra tes  ACC/Dubal APP. A l l  these c i r c u i t s  were 
operating satisfactorily. 

1.9.8 Comunications - . - - - - -  recordings. The recordings ava i lab le  from Bandar 
Abbas TE?R/AYPT Fehran-~t~ and Emirates ACC a l s o  contained ATS direct speech 
c i r c u i t  communications between Tehran ACCIEmirat es ACC and Tehran ACC/~andar 
Abbas APP. Thus, the recordings could be spchron ized  and time referenced 
although the time s i g n a l  on the  Bandar Abbas recording was unserviceable ,  

1.10 Aerodrome in£ o m a t  ion - ---------- 
1.10.1 Bandar bbbas Internat ional  Airport is located 4.5  NM north-east of 
Bandar Abbas. The geographical co-ordinates for t h e  reference p o i n t  are 
27 13 07 M, 056 22 39 E. Runway 21 i s  asphalt, 3664 rn long, 45 m w i d e  and 
elevation is 2 2  ft. Themagnet ic  bearing of runway 21 was 206 degrees, 

1.11. -- F l i g h t  - recorders 

1 .11.1 . The a ircra f t  was equipped w i t h  a d i g i t a l  f l i g h t  data  recorder and a 
cockpit voice recorder. ITeither had been recovered by 16 October 1988, . 

1.11 .? The f l i g h t  data  recorder  was model Sundstrand 57311 manufactured by - - - - -  - - - - - - - -  
Sundstrand Data Control  Tnc . , p a r t  number 981-60@9-01C, and s e r i a l  number 
2669. It records the following parameters: Gross a l t i t u d e ,  f ine ,  a l t i t u d e ,  
computed a i r  speed, Fach number, magnetic heading, p i t c h  a t t i t u d e ,  roll 
a t t i t u d e ,  r i g h t  inboard f l a p  position, Leading edge f l a p  extended, leading edge 
flap in transit, engine pressure r a t i o ,  thrust reverset  operating,  thrust 
reverser in transit, radio  transnission k e y i n g ,  and tim'e ( U T C ) .  

1.11.3 The c o c k p i t  v o i c e  recorder was model AlClOA manufactured by Fairchi ld  - - - - -  - - - - - - -  - -  
Weston Systems Inc., and s e r i a l  number 5424. The cockpit voice recorder 
provides a continuous 30 minute  record of  a l l  voice comunicat ims in t h e  
cockpi t ,  the  i n d i v i d u z l  crew stations and the  p u b l i c  address system. 

1.12 Wreckage and impzct  information ------------- 
1 - 1 2  *l The wreckage had n o t  been located by 16 October 1988. Most of t h e  
r e c o c e r ~ d  bodies and f l o a t i n g  ?arts of  the  a i r c r a f t  werp found a t  a l o c a t i o n  of  



26 43 P, (556 02 E appraximatelp 40 NF south-wes t of Randar Abbas airport . in ..thrc 
waters of the  Gulf. 

1.12 .2  The recovered a i r c r a f t  parts included two s l i d e  rafts ' ~ ~ ; ~ r ~ , a t % - ~ i r ,  
Cruj scrs Co . I ,  h a l f  of t h e  nose cone, vent i la t ion  ducting and etfached 
i n s u l e t i o n ,  i n t e r i o r  roof trim panels ,  cabin interior d i v i d e r ,  farward l e f t  
cabin div ider ,  three large p ieces  of engine cowling of which at  least  .fuo uetc, 
from engine no. 2 ,  fire extinguisher b o t t l e  from cargo hold f i re  prot:ectiorY 
system, frame of  a p a i r  of s e a t s ,  life-jackets, wash basin and structure af 
s t a n d ,  sect ions  of cverhead baggage lockers of which one bore seat'sign 
no. 273, p a r t  of cabin attendant s e a t ,  large sections of five of t h e  f l a p  track" 
housings,  several pieces of  aerodynamic surfaces  from t h e  f l a p s ,  a l l - speed 
a i l e r o n s ,  low-speed ai lerons  and spoilers. One of these surfaces carried an 
i d e n t i f i c a t i o n  p l a t e  a s  follows: TTPE OF MATERIAL A300B, FOKKER BV sCF~PHOL', 
.i+SSV YC; . A : - , 7 0  53eC0 - ;sf?, F?l?ZLL YO.  FS ! ! 8 Q .  3ATE ZF FcANIWAC~REL 12.8,81, 

1.12.3 One of the large pieces af  engine cowling. showed external damage, 
some 15 - 20 penetrations, 1 - 10 cm in size and in s horizontal direction in a. 
45 degree angle from behind, The cowling originated from the a f t  l e f t  side of 
one of the  engines. The penetrations were consistent with missile detonation 
beneath the  a ircraf t ,  between the wing and the  t a i l .  

1.13 Medical and pathological information 

1 .13.1 The bodies bf the f l i g h t  crew had not bem recovered by 
1 October 1988. By early August 1988 the remains of .Erne 192 victims had been 
recovered. Few of the bodies recovered were complete. Some 180~victims were 
i d w t t i f  i e d ,  many based on circumstantial evidence. 

Fire - 
1-1 4.1  here was no indication of Eire prior t o  the explosion' of the 
missiles. 

1.14.2 There were signs of burns on some of the  bodies recovered which 
could be an indication of fire caused by the explosion of t h e  missiles, or an 
i nd ica t ion  of a surface fire following the  impact with water. 

1.15 Search and rescue 

1.15.1 A t  Ob5l:Ot hours IR655.reported t o  Tehran ACC o u t  of PL70 climbing 
t o  FL140, estimating the  FIR boundary (DARAX) a t  0658, and h b a i  a t  0715. In 
t h e  absence of any further c ~ u n i c a r i o n s  w i t h  Tehran ACC, the coattoller 
assumed that  fR655 had contacted Dubai APP. However, nc.radio ox radar cbatact  
was made wi th  the flight by either Emirates ACC or Dubai APP. A t  0718 k i r a t e s  
ACC contacted Tehran ACC and requested the  position of TR655. Recognizing that 
the f l i g h t  had not arrived a t  i t s  dest inat ion,  the  controller a t  Tehran ACC 
contacted adjacent AT3 u n i t s  f o r  informatton on the  f l i g h t .  When no further 
information could be obtained, search and rescue action was in i t ia ted ,  and the  
assistance of  the United Arab Emiretes waa requested. 

1.15.2 Following a r e p o r t  from Tehran ACC a t  0800 hours that  XR655 was last 
seen on radar two minutes south of DARAX, search and rescue action was taken by 
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Fire c o n t r o l :  Cestern Electric SPG 536,  X I S  band; OE-82 sate l l i te  
communications antenna. 
ESMIECM: SLQ 32V ( 2 1 ,  combined radar warning and jammers; 
SSF:  SSR 1 receiver .  
Guns: one F F C  127 m / 5 4  Mk 42, max elevation 85 degrees, anti-aircraft-rdage 
14  km, s u r f a c e  range 24 km; one General Electric/Generalt Dynmica .ZU m{?& 
5-barrelled Mc 15 Vulcan Phalanx, range 1.5 km. 

- - -  - -  

USS John H, S i d e s :  Oliver Hazard Perry class guided e a ~ i l e  frigate, @aximum 
_ - - - k c - - -  

di sp lacen t  3585 t ons ,  length 135.6 m, maximum speed 2-9 kt, complqes~t 206 
113 officers) including 19 aircrew. 
Radar: Air search Raytheon SPS 49, C I D  band, range 457 km, 
Fire control :  Lockheed STIR {modified SPG 60) ,  f / J  band, range 110 Bm; 
Sperry Mc 92 ISignaal W 281, 113 band, range 7 km; 0E-82 satellite 
communications antenna. 
ESMIECM: SLQ 32V (21, combined radar warning and jammers. 
SSR: SSR 1 receiver. 
Anti-aircraft weapons: Surface-air missiles, 36 GDC Standard HR-SH1, 
semi-active homing t o  46 km a t  2 Mach, one Mk 13 launcher. 
Guns: one OTO Melara 76 nun162 Mk.75, max elevation 85 degrees, anti-aircraft 
range 12 km, surface range 16 km; m e  General Electric/General Dynamics 20 
m / 7 6  6-barrelled Mk 15 VuIcafi Phalanx, range 3 . 3  km. .. - . - 

2.1 ~ack~round' in fomat ion  on the situation i n  the Gulf 

1.1 , 1  As a result of d i f f i c u l t i e s  experienced by intez ,at ional  shipping in 
the Gulf, naval forces of several States  entered the area t o  provide a 
protective presence and safeguard the freedom of navigation. The extent and.- 
intensity of  h o s t i l e  ac t i v i t i e s  varied considerably krom t i m e  to  time. The 
incident on 17 Hay 1987 in which the  USS Stark was severely damaged by two 
air-launched Exocet missiles was 0 5  particular relevance in  the chain of wenti 
leading t o  the destruction of flight 1R655. 

2.1.2 The increasing tension in the  area prompted warships to be concerned 
in par t i cu lar  w i t h  t h e  i d e n t i t y  and in t en t ions  of 'approaching aircraft. This 
l e d  t o  a large number of chal lenges  from warships t o  both c- ivi l  and m i l i t a r y  
aircraft, The challenges- had been made t o  aircraft in law level  transit, in 
high level cruise on airways, and on approach t o  o r  departure from airports in 
the  ares.  Some challenges were reported t o  have been made to  aircraft  well 
inland and a t  a considerable d is tance  from t h e  warship concerned. Frequently, 
c i v i l  a i r c r a f t  on ATS routes had been requested by warships on the emergency 
frequency 121.5 HKz t o  change course and t o  s tay  clear of the warehips. Ta 
same cases ,  compliance v i t h  such instructions had caused air traf f ic  conflicts 
of a potentially hazardous nature. 

2 . 2  Notice ~ r o m u t ~ a t e d  bv the  United S t a t e s  

2 ,2.1 In ear ly  1984 the  United Sta tes  had issued a n o t i c e  that their naval 
forces in the Gulf, Strait o f  Bormuz, Gulf of Oman and Arabian Sea (north of 
20 degrees north)  were taking de fens ive  precaution#. Aircraft below 2000 f t  
which were not cleared for approach t o  or departure from an airport were 
requested t o  avoid f l y i n g  c loser than 5 t o  United S t a t e s  warships .  T h k  
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cotice f u r t h e r  requested t h a t  a i r c r a f t  approaching within 5 SH of United States 
warships must establish and maintain radio contact  with them on 121.5  MHz o r  
243 MHz. It a l s o  s t a t e d  that aircraft approaching wi th in  5 FM below ZOO0 ft 
and whose i n t e n t i o n s  were unclear t o  United S t a t e s  warships may be held  a t  risk 
b y ,  d ef ens i v e  measures . 
5 . 2  .? Following t 5 e  USS Stark i n c i d e n t  a NOTAM Class I was i s sued in 
September 1987 t o  adv i se  that  7 n i t e d  S t a t e s  varships  in t h e  area were tak ing  
additional defens ive  y e c a u t i o n s .  The n o t i c e  s t a t e d  t h a t ' a i r c r a f t  ( f i x e d  wing 
and helicopters? operating in t h e  ares should maintain a listening watch on 
121.5 NXz c r  243 MHz and t h a t  u ~ i d e n t i f i e d  a i r e r a f  t whose i n t e n t i o n s  were 
u n c l e a r  or who were approaching United S t a t e s  warships would be contacted on 
these frequencies  and requested t o  i d e n t i f y  themselves and s t a t e  t h e i r  
In tent ions .  Tt also s t a t e d  that in order to avoid inadvertent confrontation 
a i r c r s f t  may be requested to remain well c l e a r  of United S t a t e s  warships .  
Failure t o  respond t o  requests f o r  identification and indicat ion of intent ions ,  
cr t o  warnings.  or operat ing in a threatening manner could place the aircraft 
a t  risk 3p FnitoC S t a t g s  de fens ive  neasures .  Furthermore, illumi~ation of a 
' h i r e d  S t a t e s  warship v i t h  a weapons f i r e  c o n t r o l  radar would be v iewed  w i t h  
s u s ? i c i o n  and cou!d result in immediate defens ive  react ion.  These measures 
uou!d be implemented it. a manner that  would n o t  unduly interfere  with t h e  
I roerlc.m o f  n a v i g a t i o n  r+nd overflight. The c o n t e n t  of t h e  NOTAH was a l s o  
lncluded in  subsequent issues cE t h e  United S t a t e s  International Notices  t o  
.1ir33: ~ i l b l  i c z t i c n ,  ,in13 i ias . . + . r - 3 c  m , , L .  ..,. ,:.n 3 1?8P. 

2 . 2 . 3  The NOTAM was distributed t o  those S t a t e s  whici! had requested ,tc be 
on t h e  d i s t r i b u t i o n  list for E?OTAMs issued by the  United j t a t e s  FAA N 0 U . N  
Off i ce  under heading KFDC (WashingtonlNationaZ Flight Data Center, D . C . ) ,  In 
addi t ion  the  MOTAM was di s t r ibuted  through o f f i c i a l  c i v i l  and milita~y channels 
as well as  through United S t a t e s  Embassies in the  area .  

2 . 2 . 4  - - - - - - - - - - - - - - - - - - - - -  Aeronautical infomation service au thor i ty .  I n  accordance w i t h  t h e  
provisions of I C A O  Annex 1 5 ,  TCAQ Contracting S t a t e s  provided an aeronautical  
in format ion  service and published aeronautical  information concerning t h e  
terr i tory  of t h e  State  as well as areas outside i t s  territory in which the 
S t a t e  was' responsible  for a i r  t r a f f i c  services .  International MOTAM Offices 
were designated by S t a t e s  for the international  exchange of NOTAFfs in 
accordance w i t h  the  ICAO regional  a i r  navigation p l a n s .  The United S t a t e s  
YOTAM concerning t h e  Gulf, Strait of Bormuz, Gulf of @man and Arabian Sea 
covered an area within the responsibility a £  International Notam Off ices Abu 
DhabE, Baghdad, Bahrain, Bombay, Karachi, Kuwait, Nuseat and Tehran. 
merefore,  the  promulgation of t h e  WOTAM was not-in conformity w i t h  the  
provisions of ICAO Annex 1 5 ,  

2 .? .S  ---- Safety implications. - ---I- The full implications of the  rules of 
engagement o f  t h e  United S t a t e s  warships were not s u f f i c i e n t l y  reflected in the  
gorice ~romulgated by the United States. It was not spec i f i ed  what was 
consi .dered to be "operating in a threatening manner'" what distance w a s  
considered 'belt  c l e a r  of United S t a t e s  warships", and what was meant w i t h  
"cou ld  p i a c e  the a i r c r a f t  a t  risk by Uni ted  S t a t e s  de fens ive  measures". The 
safety risks imposed bp the presence of naval  forces in t h e  Gulf area t o  c i v i l  
av iat ion  may have been underestimated, in par t i cu lar  a s  c i v i l  aircraft operated 
on prcmulgated tracks inc lud ing 6 tandard approach and departure routes f ran 
eirports in the  area .  



2 . 3  --- Problems t o  internat ional  c i v i l  aviation in t h e  Gulf area 
--,---A - .  

1.3  . l  The presence and a c t i v i t i e s  of naval  farces in the Gulf area have , 

caused numerous problems t o  in ternat ional  c i v i l  a v i a t i o n .  There were instances.  
where civil ATC units overheard challenges to c i v i l  a i r c r a f t  on t h e  military , 

air distress  frequency ,243 MHz (with which c i v i l  a ircraft  were not equipped) 
and were a b l e  t o  a l e r t  c i v i l  pi l .ots  t o  t h a t  effect. A t  least  one flight had 
come into imminent danger of defens ive  measures before its i d e n t i t y  .could be 
e s t a b l i s h e d  by t h e  warship with t h e .  ass i s tance  of the  c i v i l  ATC unit 
concerned. In some cases, flights chose t o  re-route in order t o  avoid 
chal lenges  and p o s s i b l e  danger from warships ,  thus accepting a significant . 
mileage p e n a l t y  w i t h  i t s  economic consequences and inconvenience t o  passengers.. 

2 . 3  - 2  C i v i l  aviation requirements such as airways, standard approach and 
departure procedures, and the  f i x e d  tracks used by helicopters t o  o i l  rigs were 
not a consideration in w a r s h i p - p o s i t i o n i n g .  This resu l t ed  in warships 
cha2lenging.civil a i r c r a f t  often-in c r i t i c a l  phases of  flight, i , e .  during 
approach to land and during i n i t i a l  climb. In the  absmce of a clear method of 
addressing chal lenged c i v i l  a ircraf t ,  such challenges were, on occasion, 
mistaken by p i i o t s  t o  whom the  challenge was not addressed, causing a d d i t i o n a l  
confusion and danger .  

2 . 3 . 3  Whilst some naval forces operaged a ircraf t  in eommunirpation w i t h .  the 
appropriate ATC u n i t ,  others used aerodrome control zones and promulgated 
restricted areas without corrmtunication or co-ordination. This caused cmcern 
t o  t h e  responsible ATC units in that i t  hampered t h e  provision of posit ive  air  
t r a f f i c  control as a collision avoidance serv ice ,  

2.4 .1  Iran Air flight IR655 was a regular scheduled passenger service from 
,~an';lar Abbas t o  Dubai . During the month preceding 3 July 1988 the f l i g h t  woo 
operated twice a week, on Tuesdays and Sundays, w i t h  the exception of Sunday 
19 June 1988, In addit ion there were 28 other Iran Air f l i g h t s  between 
Bandar Abbas and Dubai {or Sharjah). Furthermore, there were seven flights 
between Kabul and Dubai, 'and 23 flights between Kabul and Jeddah v i a  ATS ' 
route A 5 9 ,  

2 .6 .2  Between 2 June 1988 and 3 July 1988 t h e  t r a f f i c  on route A59 
amounted t o  a total number of  66 f l i g h t s  with an average of two &lights per day 
and a maximum of six flights on 23 June 1988 ,  Delays of flight fR655 were 
relat ively  s m a l l  and these flights normally departed ftom t h e  gate c l o s e  to 
scheduled departure time, 

2.5 "Red -- - alert" procedure appl ied by Iranian air traffic services 

2.3 .1  ATS units in t h e  Islamic Republic of Iran were no t i f i ed  through a 
"red a l e r t "  procedure of  those m i l i t a r y  a c t i v i t i e s  which posed a r i s k  t o  fhe  
sa fe ty  of c i v i l  a ircraf t .  When a "red alert'! was in effedt,  no ATC clearances 
were given t o  civil aircraft  intending t o  operate through the  affected 
a i r space ,  In some instances Tranian a i s c r a f  t already enroute had been 
r e c a l l e d .  On 3 July  1988 no "red alert" s t a t u s  was in effect and t h e  Am uni t s  
at Tehran and Baridar Abbas were unaware of any a c t i v i t i e s  a t  sea.  
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2.6 aadar coverage on airway A 5 9  - 4, 

2.5 .! Radar Approach Cont ro l  (RAPCON) a t  Bandar Abbas.  The RAPCON u n i t  a t  - - - - - - - -  - - - - . - -  - - -  - - - . - - - -  - 
Eandar Abbas provided radar control  service to military a i s e r a f  t, and t o  c i v i l  
a i r c r a f t  on request .  I t  was  not  n o m a l l y  used t o  moni tor  c i v i l  traffic and on 
3 J u l y  1988 t h e  track nf IR655 was n o t  monitored. The equipment comprised an 
ASR-9 sir?ort susveillsnce radar (primary radar) and a T P X - L 2  secondarp 
surve i l l ance  radar ( S S R ? ,  with a nominal coverage of some 60 and 200 NM 
res?ec t lve ly .  However, the operational use was normally l i m i t e d  t o  some 
30 N1.r. In addition prec i s i .an  approach radar (PAR) was avai lable .  It was 
s t a t e d  t h a t  t h e  military emergency frequency ( 2 4 3  W l z )  receiver had been 
unserviceable and was still inoperative on 4 August 1988. Consequently, on 
3 July 1988 comunicatjons on 243 MHz were not received. 

2 . 6 . 2  Kish air defence radar, Flight TR655 was observed by the Iranian - - - - - - - - - - -  
a i r  defence  radar located on K i s h  I s l a n d  for approximately 46 seconds (four 
r a d s r  sseepsl. The approximate position was given as 26 30 P, 056 00 F. 

2 . 5  - 3  Radars In t h e  United Arab Emirates. The controllers a t  Rubai and - - -  - - - - - -  - - . - - - - - -  
Abu >hati d i d  not e s t a b l i s h  radar c o n t a c t  w i t h  f l i g h t  IR655. n o r  d i d  they - 
n u m a l l g  monitor  f l i g h t s  on airway A 5 9  n o r t h  of DARAX. The radar d i s p l a y  a t  
Dubai apprgach c o n t r o l  was normally s e l e c t e d  t o  a range of 50-60 fli to 
+ s : a ?  l r;+: :z:L; r-.o at zc t 'u'ic5 i.gSound f l i ~ ? i : s  zear  3 A U X .  

2.7 IR655 VHF radio procedures 

2 . 7 . 1  The Airbus A300,  regis trat ion EP-IBU, was f i t t e d  w i t h  two King RTR 
"00A VHF radios. Each transceiver was control led by a dual  selector control 
box on which t w o  frequencies  could be selected, A transfer s w i t c h  allowed 
change from one se lected frequency t o  the  other. 

2 . 7 . 2  Flight IR655 was in contact  w i t h  Bandar Abbas control tower 
1118.1 MHz) whilst on t h e  ground and with Bandar Abbas approach (124 .2  biz) 
after take-off .  Whilst under the control of Bandar Abbas approach the  f l i g h t  
pas sed  a departure message t o  the Iran Air office a t  Bandar Abbas (131.8 MHz) 
and contacted Tehran ACC ( 1 3 3 . 4  Mlz) .  

2 . 7 . 3  On 16 September 1986 Iran A i r  had issued a company advisory n o t i c e  
t o  flight crws operating in the  Gulf area requiring the  monitoring of 
frequency 121.5  MHz at a l l  times. This notice was inc luded  in the brief ing 
material f o r  the JR655 flight crew on 3 July 1988. 

2 -7.4 Although there were no s e t  procedures f o r  the handling of t h e  
communications, information from Iran ~ i r  p i l o t s  and f l i g h t  operations staf t in 
Tehran indicated  that a t  take-off  the l i k e l y  VHF se lect ions  were: Bandar Abbas 
t o w e r  ( 1  16 .1  MHz1 and Bandar Abbas approach (124.2 mz) on VHF no, 1 and t h e  
company frequency (131.8 M H z )  and 121.5 MHz on VHF no, 2 .  Tehran ACC 
(133 ' 4  MHz) would have replaced Bandar Abbas tower on VNF no. 1 after 
take-off. The . c a l l  made by XR655 to Tehran ACC whilst under the  control  of  
Sandar -4b5as approach was not a required procedure but was common p r a c t i c e  by 
flight crews, It was not apparent whether this  c a l l  would have been nade on 
WF no. 1,  thus accepting a brief interruption of guard of the  approach 
frequency, or on VEF no. 2 which would not have ailowed guard of 121.5 MWz f o r  
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a brief period. The f l i g h t  remained under the  controi of ~ a n d a r  ' ~ b b a f  ' ipptosch 
from 0 6 4 9 : 1 8  to  0654: 11. The communication between IR655 and Tehran ACC took 
p l a c ~  between 0630:54 and 0651:30.  The available information was n o t  
s u f f i c i e n t  to  determine which radio s e t  was used for each t rapmiss ion .  

USS Vincennes - 
2.8.1 USS Vincennes joined t h e  United S t a t e s  Jo in t  Task Force kiddle  ~ a ~ r t .  
in l a t e  May 1988. In t h i s  capacity USS Vincennes was d i r e c t l y  involved. i n  
hostile a c t i v i t i e s  for the f i r s t  time on 3 J u l y  1988. 

? .8 - 2  A i r c r a f t  tracks in real  t i m e  together with t h e  c i v i l  AT$ route 
structure and m a j o r  airports in the  GuIf area were displayed on two of the  four 
AEGIS large screen d i s p l a y s  in t h e  Combat Information Centre. The ares covered 
by the  d i s p l a y s ,  and hence t h e  degree of magnification of the projected 
pictures, could be  varied by t h e  operators as  required by circumstances, 

2.8 - 3  Information on c i v i l  f l i g h t  schedules was available in the Combat 
Information Centre. However, it was pointed o u t  t h a t  such information was, a t  
S e s t ,  of iimited value in determining expected time of o v e r f l i g h t .  I n  the 
absence of f l i g h t  plan and flight progress information, a real i s t ic  traffic 
picture could not be established and p o s i t i v e  aircraft identification could not '  
be obtained on that  basis. 

2.8.4 There was no co-ord ina tion between Dnited - S t a  t e s  warship6 add the  
c i v i l  ATS units  responsible for the provision of a i ~  t ra f f i c  s e w i c e s  within 
the various flight information regions in the Gulf ares,  Such co-ordination 
would have enabled or a t  l ea s t  facilitated ident i f i ca t ion  of c i v i l  f l i g h t  
operations. .The United S t a t e s  warships were not provided with equipment for 
VHF comunications other than on the international a i r  dist~et38 frequency 
121.5 If&, Thus, they could not monitor c i v i l  ATC frequencies fox f l i g h t  
iderrtif ieation purposes. 

,, 2.8.5 In the process of detemination of c i v i l  versus m i l i t a r y  and 
friendly versus hostile aircraft ,  a number 'of parameters were being taken into  
account, These were in order of .importance: 

- f l i g h t  profile (speed range, rate of climb/deseent, rate of 
turn, altitude); 

- emissions from f i r e  control radar, aircraft weather radar and 
radio altimeter; 

- radio colpmunicstions es tabl i shed ; and 

- IFF mode 3 (SSR mode A) responses, 

2 .R .6 With respect to warship radar surveillance of a g i v e  axes. d f  ' , 
operation ,' it was nonnal practice t o  have .more than m e  warship -&canning _the 
airspace.  On 3 July 1988 USS Vincennes, USS Montgomery and DSS Bidcs:*ere in  
t h e  north-western part  of the  Strait of Bormuz. while USS Ibntgmery wars n o t , .  
able t o  cover the area, t h e  o the r  two warships monitored the radar track o f  
IR655. 
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2.9 E l e c t r o n i c  =missions and t h e i r  detect ion  

2 . 9 . 1  - - - - - - - - - - -  A i r c r a f t  weather radar. According t o  the United Sta tes  report t h e  
warships had the  capability to d e t e c t  emissions from the type of weather radar 
ca r r i ed  by IR655. The repbr t  s t a t e d  that  no such emissions were detec ted  by 
USS 7incennes,  YSS Hontgamery or ESS S i d e s .  Information from I r a n  Air flight 
crevs i n d i c a t e d  that i t  would be reasonable to assume t h a t  in the  weather 
c a n d i t i a n s  prevailing a t  t h e  t i m e  o f  f l i g h t  IR655, the flight crew would not 
:lave been operating the a i r b o r n e  weather r a d a r .  

2 . ? . 2  Radio altimeters. 18655  was equipped wi th  two radio altimeters, 
T h e r e  uns 30 i z d i c a t i o n  of unsexviceability on departure from Baadar Abbas. 
The r a d i o  a 1  t i n e t e r  installation on the Airbus A300 provided altitude 
in fomar ion  r o  t b e  ground proximity warning system 1GPWS) and both r a d i o  
a 1  timet ers ope ra t ed  continuously 2:lring f l i s h t  . The power supp l i e s  for tbc  
r ad io  altimeters were c o n t r o l l e d  by t h e  no. 1 and 2 radio master supply 
switches and there werz  no O W O F F  s e l e c t o r s  f o r  t h e  radio altimeters on the  
71135c 5eck.  Rowever, i t  was  s t a t e d  t h a t  r a d i o  altimeter emissions were not 
i e t e c t e d  by ~ 5 , e  varships . A c c o r d i 9 3  to t h e  United States report there were no 
d;?ctroglc w l ; s i o n s  o t h e r  than IFF  node 3 .  

2 .? . j  Xiiumiza t ion  w i t h  weapons f i r e  c o n t r o l  radar. The United Sta tes  - - -  - - - - -  - - -  - * - - - -  - - - -  
aoriz-. c z r r r e n t  7n 3 Lulg 1983: a: t ~ e i l  as  ?-f .wious i ssues ,  - s t ressed  t h a t  the  
illumination of a United S t a t e s  w a r s h i p - w i t h - a  weahons f f r ?  cont'rol radar- iouid  
be viewed with suspicion and could r e s u l t  in inmediate d. . fensive reaction, No 
United States  warship was illuminated with a weapons fire control radar during 
the f l i g h t  of IR655. 

2.9.4 United S t a t e s  warships expected no reaction from a c i v i l  flight 
illuminated by f i r e  con t ro l  radar since c i v i l  a i r c r a f t  d i d  not carry d e t e c t i o n  
equipment. IR655 was so illuminated by t h e  USS Sides a t  approximately 
0650 hours and by USS Vincenues prior to missile launch. There was no reaction 
from the  con tac t  IIR655) to either of these illuminations. 

2.10 Analysis of the  challenges made t o  IR655 

2.10.1 A total of eleven challenges were broadcast by United States 
warships between 0 6 4 9 : 3 9  and 0654:47 w i t h  respect t o  the  radar contact 
(IR655) Seven chal lenges  were made by USS Vincenncs on the military a i r  
distress frequency 243 HMz. Three chal lenge8 were made by USS Vincennes and 
one by US5 S i d e s  on t h e  international a ir  distress frequency 121.5  Mtz. 

2.10.2 Military a i r  distress frequency _ - _ -  243 MHz. A recording of 
conmtunications on 243 EfPz on 3 July 1988 was ava i lab le  from the Emirates ACC 
{Abu Dhabi) A transcript and recording was a l s o  available from 
USS Viacennes. There were seven chal lenges  made to the radar c o n t a c t  (IR655) 
by US5 Yincennes a t  0649:39 - 0650:06, 0650:30 - 0650:L9, 0651:ll - 0651:33, 
0652:00 - 0 6 5 2 : 2 1 ,  0652~44 - 0 6 5 3 : 0 4 ,  0653:48  - 0654:10 and 0654:34 - 0654:&7 
hours. Except for the I t a l i a n  warship Espero, no other s ta t ions  reported 
having heard  or recorded eommunFcatians on 243 MAz a t  the time a £  flight 1R655. 

2 . 1 0 . 3  -4s c i v i l  a ixcref  t d i d  not carry radio equipment capable of being 
tuned to 243 IWz, these transmissions had no relevance as  challenges t o  a c i v i l  
aircraft. 



tC4O Circular 54 : 41 

2 .10.4 Immediately prior to the challenges t o  IR655, between--66&&:2$' &d 
0649:28 hours,  USS Vineennes was in radio communications w i t h  am Iranian 
P3 patrol aircraft 6 4  Ell4 t o  t h e  w e s t ,  From 0656 :15 hours onwards DSS Viaa,ennes 
chal lenged an Iranian C-130 a i r c r a f t ,  

2.10.5 - - - - -  Internat ional  - - - - - - . - - - - - - - -  a i r  d i s t r e s s  frequency 1_212f ?4Hz* A transcript and - - 
recording of messages broadras t on the  i n t  ernat ionat a i r  distress frequencg 
121.5 MHz was  a v a i l a b l e  from the Bri t i sh  warship RMS Beaver and from US6 
Vincennes. 

2 -10.6 Personnel a t  Dubai approach c o n t r o l  had l i s t e n e d  to their recording 
of 121 - 5  I.ll3z for the period 0645 t o  0715 hours on 3 July 1988, and ,reporzed 
that  there were no messages recorded. The tape was not availab'le.. An operator 
or" an o i l  cobpany radio  station located 40 XH south of Dubai deported having 
heard cha l lmges  ori 121.5 MHz a t  about the time of Pl ight  XR655 and having 
recorded t h e  l a s t  two or t h r e e  messages. Requests t o  ver i fy  th i s  'report on 
s i t e  by interviewing the operator were denied. No other s tat ions  reported 
having heard or recorded transmissions on 2 2 1 . 5  FIAz' a t  tha t  time;' 

2.10.7 The recording of frequency 121.5 PIFIz a t  Randar Abbas ATC d i d  aot 
contain any communications from 0640 u n t i l  0656:43 hours when the l a t t e r  part 
of a challenge was recorded. This recording corresponded t o  a challenge 
broadcast by USS Vincenaes t o  another unidentif ied contact ( m i l i t a r y  C-130) 
approximately two minutes after  the  destruction of flight IR655. 

2.10.8 There were four challenges broadcast t o  fR655 on 121.5 MHz a t  
0650:02 - 0650:22, 0651:09 - 0 6 5 1 : 4 3 ,  0652:33 - 0653:03 and.0653:Zf - 0653~43 
hours. The f irst  three challenges were made by nSS Qincennes, except that a t  
the end of the second challenge when USS Pincennes transmitted ",.. request you 
a l t er  course immediately over", USS S ides  instantly added "to 276 
immediately", The fourth chrllenge wss made by US3 Sides .  

2.10.9 The challenges coanaenced approximately three minutes a£ ter take-of f 
of IR655 from Bandar Abbas. By that  time the f l i g h t  crew would have completed 
t h e i r  immediate after take-off actions.  On reaching 1000 f t a l t i t u d e  t h e  
f 1 i g f i t  would have commenced f l a p  te trac  tion and transition frm ' i n i t i a l  climb 
t o  enroute climb followed by t h e  after tske-off checks, During' this  time the 
c a l l  was made to  the Iran A i r  o f f  i ce  a t  Bandar Abbas with a departure message. 
From 0649:18 to  Q649:43 hours the f l i g h t  was in contact wi th  Bandar Abbas 
approach. The f l i g h t  crew would also have been preparing foll~ard estimates for 
transmission to Tehran ACC. The coneac t with Tehran ACC took place from 
06SO:54 t o  0651:30 hours. Further communication with Bandar Abbaa approach 
w i t h  the  MOBET pos i t i on  report and receiving instruction t o  change t o  Tehran 
ACC took place SetweeE 0654:OO and 0654:'ll hours. T t  appeared that the  f i r s t ,  
t h i r d  and f o u r t h  challenges made on 121.5 MHz were not co-incident w i t h  routine 
communications by the crew. 

2.10.1 0 Information contained in the challenq,es on 121 . f  MHz. Xt war - - - - -  - - - - - - - - - - - - -  - - - - - - *  
relevant to examine whether the flight cr<w would have been able to  i-eadily 
i d e n t i f y  themselves as the  subject  of the c h a l k g e a  on 121.5 PRlt. The Iran 
Air flight crews were well versed with t h e  use o-E English which was requird bf' 
t h e  Iranian Civil  Aviation Authority. The majority of transmissions betwarn 
IR655 and Bandar Abbao TWRIAPP and Tehran ACC were conduct&d in English, 
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2.10 . I  1 I n  accordance w i t h  t h e  standard format of challenges United S t a t e s  
~jarships  should address u n i d e n t i f i e d  a i r c r a f t  as " u n i d e n t i f i e d  a i r c r a f t  on 
course  ... , speed .,. , a l t i t u d e  ... ", The standard f o r n a t  o f  warnings 
ref  e r r e d  to t h e  p ~ s i t i o n  ef t h e  warsh ip  as "bearing . . . range . , . from you". 
X o w e ~ e r ,  t h e  F~!fotnzeion given in the transmissions fsm which an a i r l i n e  p i l o t ,  
would have t c  i d e n t i f y  his part icular  f l i g h t  varied from one transmi~sion t o  
t h e  nest ( T a b l e  1 3 . 
2 . 1 0 . 1 2  Course i n f o m a t i o n .  T h e c o u r s e w a s g i v e n i n d e g r e e s  t r u e a n d c o u l d  - - - -  - - - - -  
be expected to be accurate. With a magnetic v a r i a t i m  of one degree eas t  in 
t h e  area concerned,  t h a t  course w o u l d  correspond c l o s e l y  t o  the  magnetic track 
3f t h e  a i r c r a f t  . Although the  course given may d i f f e r  somewhat from the 
heaGi.ng of :he aircraft due t o  d r i f t  correction for  cross- -wi~~d compoaent, such 
i i : i f  e r e c c e  w a s  probably i n s i g n i f i c a n t  on f l i g h t  XR655 .in v i e w  of the estimated 
v i n d .  The I l i g > t  crew had heazing and course infornation presented in degrees 
magnetic. Thus :he c o u r s e  given could have been recognizable by t h e  flight 
c-;e\r of iR655. 

2.10.12 - - - - - - -  Speed information. T h e s p e e d g i v e n i n  the txansn i s s ionswasground  
C - 

speed derived from ~ s d a r  ~ n f o m a t i o n .  Subject  t o  the  conditions of a l t i t u d e ,  
temperature and wind, ground speed could have been considerably different from 
indicated a i r  speed ( I A S )  a t  which f l i g h t  crews operated their a i r c r a f t .  

2.10.14 T h e A i r b u s A 3 0 0 c o u l d  beexpec ted  t o  b e c l i m b i n g a t  250kt I A S u p  to  
FL100. In view of t h e  h i g h  tmperatures and t h e  slight tailwind, as estimated 
from t h e  available meteoroZagica1 information, the ground speed in t h e  phase up 
t o  FL100 a t  250 kt IAS would have been over 300 kt. n i e  speed g iven  by USS 
Vincennes was 316, 350 and 360 kt. During t h e  short period of climb above 
FLlOO IAS would have been increased t o  300 kt. The ground speed would. have 
been of  the  order of 380 kt and t h i s  was recorded in USS Vincennes. Although 
the ground speed from radar d a t a  seemed accura te ,  it was apparent that  a t  low 
a l t i t u d e  and a t  h i g h  temperature, t h e  ground speed may n o t  be read i ly  
recognizable t o  the p i l o t .  

2.10,15 A l t i t u d e i n f o m a t i o n .  A l t i t u d e i n f o m a t i m b a s e d o n S S R M o d e C  - - - - - - - - - -  
could Se'cxpected t o  be u s e f u l  in establishing an assoc ia t ion  w i t h  the  
chal lenge .  Such a l t i t u d e  i n f o m a t i o n  was given in the second and the th ird  
chal lenges  an 121.5 HHz. 

2.10.16 Bearing and range information. An air l ine  p i l o t  could not normally - - - - - - -  - - . - - - - - -  be expected t o  see and i d e n t ~ f y  the  source of the challenge, sinck t h i s  would 
depend on t h e  a l t i t u d e ,  v i s i b i i i q ,  and attitude-of the  aircraft. There may 
also be several  o t h e r  sh ips  in t h e  area R o t  associated w i t h  the challenge, 
Therefore, bearing and range from the aircraft t o  the  warsh ip  would only  convey 
the immediacy of t h e  problem, and would be o f  .little o r  no ass is tance  to c i v i l  
flight crews in establishing whether the i r  f l i g h t  was the subject  of the 
chal lenge .  In a d d i t i o n ,  a range expressed in yards ( fourth  challenge) would be 
confus ing .  

2.10.17 Geographical ca-ordinates.  The f i r s t  challenge i s sued  t o  the - - - _ _ - - - - - - - -  
u n i d e n t i f i e d  a i r c r a f t  (TR6SS) included sircraf t position in geographical 
co-ordina t e s  . Although i t  nay b e  necessary t o  use geographical co-ordina t e s  i n  
an area where no other references  are avai lable ,  the transmission and . . 



i n t e r p r e t a t i o n  of such posit ion information was time consuming and error prone, 
even in a i r c r a f t  equipped w i t h  n a v i g a t i o n a l  equipment t h a t  could d i s p l a y  such 
information. Thus, geographical co-ordinates were not a p r a c ~ i c a l  method of 
establishing i d e n t i f i c a t i o n  

2.10.18 - - - -  SSR code.  Oniy t h e  fourth challenge, issued by DSS S i d e s ,  included 
the SSR code d i s p l a y e d  by ZK655. This  code being unique to  a particular 
f l i g h t ,  recorded on t h e  flight l og  and i n d i c a t e d  on t h e  SSR selector box, could  
be expected to b e  immediately recognizable to  the f l i g h t  crew. 

2.10.19 There was no response t o  t h e  four chal lenges made on frequency 
121.5 MHz, either by r a d i o  or by a change of course. This ind icated  that t h e  
flight crew of  18653 e i t h e r  was not monitoring frequency 1 2 1 . 5  MRz in the  early  
s t a g e s  o f  fiight, or d i d  n o t  i d e n t i f y  t h e i r  f l i g h t  a s  being challenged.  

2.11 Information ava i lab le  on USS ~ i n c e n n e s -  and act ion  taken 

2.11.1 The s ~ ~ r f a c e  action involving USS Vincennes and small gunboats 
coincided with t h e  perceived a e r i a l  threat.  In te l l igence  infomation available 
to the United Sta tes  Joint Task Force Middle East indicated the  deployment of  
Iranian F-14 f i g h t e r s  t o  Bandar Abbas against  t h e  background of expected 
heightened h o s t i l e  a c t i v i t i e s  around 4 July .  Furthermore, the possibility of 
Iranian a i r  support in the surface engagements with United S t a t e s  warships 
could not be excluded in view of precedent a l b e i t  not with F-14 type f ighter  
aeroplanes. A l s o ,  t h e  ac tua l  take-off time from the joint civil/rnilitary 
aerodrome d i f f ered  from the scheduled departure time of flight lR655 Zisted in 
the commercial schedule informatipa available on the ship, The radar contact 
was briefly associated with an unrelated IFF  mode 2 response'. This information 
l e d  t o  an i n i t i a l  ident i f i ca t ion  of  the  a i r c r a f t  lZR655) as a hostile F-14. 

2.11.2 This was reinforced by the  lack of response t o  the challenges and 
warnings on frequencies 121.5  MHz and 243 MHz. Electronic emissions of weather 
radar and radio altimeters were not d e t e c t e d  by the United S t a t e s  waxahips and 
the  radar contact  was tracked on a course s l i g h t l y  diverging from the 
centerline of airway A59 ,  Upon consul tat ion ,  t h e  Commander, Jo in t  Task Force 
Middle East concurred with .engagement of t h e  targe t ,  in the went  of lack of 
response t o  a d d i t i o n a l  radio  warnings. 

2.11.3 A l l  seven challenges issued by USS Pincennes on 243 Mlz were 
addressed t o  Iranian a i r c r a f t ,  Iranian f i g h t e r  or Iranian F-lb. The t h i r d  and 
fourth challenges eon tained t h e  word fighter and the  f i f t h  cha l l enge  F-14.  
USS Vincennes a l s o  issued three challenges on t h e  emergency frequency 121.5  MHz 
addressed t o  u n i d e n t i f i e d  a i r c r e f t .  There appeared t o  have been an emphasis an 
challenges on 2L3 MHz by USS Vincennes cons i s t en t  w i t h  the  perceived threat of 
p o s s i b l e  F-14 a c t i v i t i e s .  

2.11.4 Reports of  changes i n  f l i g h t  p r o f i l e  from cl imb t o  d e s c e n t  and 
acceleration were heard In t h e  Combat Information Centre  of USS Vincennes,  as 
recalled by a number of personnel in the Combat Infomation Centre of US5 
Vincennes. The i n t e r n a t i o n a l  a i r  distress IXAD) opbrator and the military a i r  
d i s t r e s s  (MAD) operator, who a l s o  was the automatic detect ion and tracking 
o p e r a t o r  149ADT), recal led  perceiving from t h e  AEGIS system t h e  a'ircraft .ln a 
descending and secelerating p r o f i l e  towards t h e  warships as  announced in t h e  
Combat Information Centre.  Yonetheless the 49ADT-)!AD operator a t  0652:OO and 
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0 6 5 3 : U  hours,  and t h e  T A 3  o p e r a t o r  a t  0652:33 hours i s s u e d  warnings t o  the 
c o n t a c t  (12555) c o n t z i n i n ~  c o r r e c t  A%GIS system i n f a m a t i c n .  

2.11 - 5  Consider ing {:self and VSS ~ o n t ~ o m e r ~  under  aggression, USS 
vincennes took t h e  u ltiaete d e c i s i o n  t o  launch missiles against  the  perceived 
hostile target  a t  0 6 5 4 :  1 2  hours. 

2.11 -6, The I ' n i t ed  S t a t e s  r e p o r t  s tated  that  the  data recorded  from the  
A E G I S  s y s t m  of TISF Gincennes  was c o r r e c t  and c o n s i s t e n t  with the actual flight 
q r o f i l e  of  TR655. Bo-dcuer, 9 cumlser of aDera tors  misread the d i s p l a y s  and 

< + 

:~rongLy i ~ t e r ? r e t e d  t::e ~nrornaticn. The report descr ibed  in d e t a i l  
r e c o l l e c t i u n s  by o ? e r a t o r s  on YlSS Gincer.9es and t h e  ci t . r-*:msta~ces in v k i c h  t b e  
u n i d e n t i f  ie< a i r c r a f t  ;IX5'-I': rdas assaciat ed with an I F F  ?ode 2 code, r a p i d l y  
decreasing a l t i t u d e  and increasing speed,  and thus evaluated as a h o s t i l e  
military a i r c r a f t .  The United S t a t e s  report and the endorsements by the 
Chairman, Joint :  Chiefs a£ 'Staff and t he  Commander in Chief, United Statee Central 
Cornand are appended. 

2.11.7 P o s i t i o n s  of USS Vincennes and I R 6  5 5 .  The posit ion of  US5 Vincennea _ - - _ - - _ - - - - - - - - - - -  
at the time of missile launch based on the  AEGIS-system data was  given as 
26 30 47 N, Q56 00 57 E and that of f l i g h t  fR655 aa 26 40 06 N, 056 02 41 E, A t  
m i s s i l e  intercept the p o s i t i o n  of USS Vincennes was given as 26 30 51 F, 
056 01 04  E and that  of f l i g h t  IR655 as 26 3 8  22 H, 056 01 24 E, Thus the 
posit ion of 18655 a t  missile intercept would be approximately 10 NM 
south-southwest of FOBET and approximately 3 -7 NM vest a f  the centreline of 
airway A59, and t h e  position of USS Vincennes approximately 17.m south of 
WOBET, USS Montgomery had observed t h e  f l a s h  of missile impact and the  descent 
of the a i rc ra f t  towards the ses in a flat spin v i th  one wing and the tail section 
missing. The wreckage impact point  on the  surface of t h e  sea was  given as 
26 37 45 P,  056 01 E, i , e .  some 11 NM south-southwest of MOBET. 

2.11.8 The climb p r o f i l e  of IR655 (Figure 1) based on AEGI S-system d a t a  
from USS Vincennes shows lR655 at 12Q00 ft a t  approximately 0653:50 which 
corresponds t o  the position report a t  0654:00 from IR655 to Bandar Abbas APP 
"MOBET o u t  of FL120". However, based on t h e  posit ions given by ITSS Vincennes, 
IR655 passed EIOBET a t  approximately 0653 : l o ,  thus ind.icating t h a t  t h e  position 
report  by la655 was given some 5 NM after MOBET. 

2.1 1.9 Most of t h e  recovered bodies and f l o a t i n g  parts of the  a ircraft  were 
found in an area atound 26 43 F,  056 02 B, Taking i n to  account an estimated 
3 kt t i d a l  flow towards the  west  as given by USS Winceanes, t h i s  would i n d i c a t e  
a position of impact w i t h  the  sea in an area some 5 M3 south-southwest of  
VOBET . 
2 . 1 2  Tnf o m a t  ion m a i l a b l e  on WSS S i d e s  and action taken - 
2.12.1 USS S i d e s  d i d  n o t  issue chal lenges  on 243 MFlz, At: the &d of the 
second chal lenge  when USS Vincennes transmitted on 12l+f i  MHz " r e q ~ s t  you a l t er  
course immediately1', DSS Sides instant ly  added " t o  270 immediately". The 
f o u r t h  and last challenge on 121.5 MIlz w a s  issued by USS S i d e s  and was 
addressed t o  "unident i f i ed  u ireraft  squawking 6760 mode 3".  TI?& was t h e  SSR 
code d i s p l a y e d  by LR6 5 5 .  
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2 . 1 2 . 2  Several  o p e r a t o r s  on USS Sides reca l l ed  having seen only TFF mode 3 
codes between 0647 and 0651 hours, and. no IFF  mode 2 codes. Two operators 
reca l led  t h a t  t h e  u n i d e n t i f i e d  a ircraft  w a s  evaluated as a commercial flight a t  
0651 hours and so reported t o  the t a c t i c a l  act ion  o f f i cer ,  who d i d  n o t  reca l l  
having heard t h i s  r e p o r t .  According to  the  United Sta tes  repert there w a s  at 
0653 hours growing excitement and sb-outing in the  Combat Information Centre of 
USS S i d e s  about a commercial flight. A l s o  t h e  Commanding Officer of USS s ides  
r e c a l l e d  having walua ted  a t  0653 hours the u n i d e n t i f i e d  a ircraf t  as  a 
aon- threa t  t s  USS S i d e s  based  on the closest p o i n t  of approach, h i s  knowledge 
of F-14 a n t i - s u r f a c e  aarfare  ~ a p ~ a b i l i t y ,  tack of e lectronic  signature and lack 
of  ~receden ' t ,  n o t i n g  al t i tu iJe  r1000 St, and having s h i f t e d  h i s  a t t en t ion  t o  t he  
I ranian  P3 some 6 0  - 70 t o  the  w e s t .  
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FIGURE 2 :  Track of lR655 
FIGURE 2: Routed'lR655 
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3.1 . I  The flight crew of f l i g h t  IR655 was properly c e r t i f i c a t e d  and 
q u a l i f i e d  for the scheduled international paseager f l i ght  in accordance with 
exist ing regulations. There was no iad icat io~ l  that  the f l i g h t  crew mav nn' 
have been physically or psychologically fit. 

3 . 1  ,? The aircraft wag properly c e r t i f i c a t e d ,  equipped and maintained in 
accordance with existing regulations and approved procedures. The aircraft  was 
serviceable when dispatched from Bandax Abbas , 

3 .I -3 There wae no indication of fa i lure  during f l i g h t  in the equipment of 
the aircraft  including the coarmunications and navigation equipment, 

3 -1.4 The wreckage including the digital f l i g h t  data recorder and theL 
cockpit voice recorder had not been recoveted by 16 October 1988. 

3 ,1 .5  On 3 July 1988 the Bandar Abbas VORTAC was operating normally, 
although i t s  flight check had expired on 21 May L988. A flight check carried 
out on 30 July 1988 found the  facility operational without discrepancy. 

~ 3 . 1  ,6 On 3 July 1988 no "red alert" status was in e f f e c t  and the ATC units 
a t  Tehran and Bandar Abbas were unaware of any a c t i v i t i e s  a t  sea,  

3,1.7 F l i g h t  TR655 departed Bandar Abbas airport  terminal 20 minutes a f t e r  
the  scheduled time. 

3.1.8 me f l i g h t  crew had correctly selected SSR mode A code  6760. 
SSR mode C (automatic pressure altitude transmissionl was functioning. 

3 . I  .9 A f t e r  take-off the a i r c r a f t  climbed straight ahead enroute and t h e  
climb profile was normal. Xt followed airuay AS9 and ~ m a i a e d  w e l l  within its 
l a t e r a l  l i m i t s .  The use of FL140 or FL160.wae normal for flights an airwaya . 

A59 and A59W from Bandar Abbas t o  Dubai.  

3.1  -10 The a ircra f t  weather rada'r was probably not operated during the 
f l i g h t  n o r  would normal procedures have required its operation in the 
prevai l ing  weather condi  t i ans  . The r a d i o  altimeters were probably func t ion iag  
throughout t h e  f l i g h t  . 
3.1.11 No e lectronic  emissions from the a ircraft ,  other than SSR responses, 
were detected by united S t a t e s  warships. 

Z -1.12 Thc f l i g h t  crew carried out normal VRF communications w i t h  ATC un i t s  
concerned. 

3.1 . 13  Ap,art from t h e  capab i l i t y  to commicate on t h e  emergency frequency 
1 2 1 . 5  MI,, I ini tsd S t a t e s  w a r s h i p s  were not q u i p p e d  t o  monitor c i v i l  
ATC frequencies f o r  f l i g h t  identification purposes, 

3 . I  .I& The f l i g h t  crew was aware of the Iran A i r  company instruction t o  
m o n i ~ o r  frequency 1 2 1  - 5  mz a t  all times while operating in the Gulf area. 
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3.1,15 Four ehal  lenges addressed to an unidentified aircraft ' ( 1 ~ 5 5 )  - w k r e  
trarlsmitted by United States warships on frequency 121 - 5  MHz (three from USS 
Vincennes and one from USS Sides). 

3 -1 , I6  There was no response t o  t h e  four challenges made on I21.5 MHz, 
ei ther  by radio or by a change of course. This indicated  that the flight crew 
of 18655 either was not monitoring 121.5 MHz in t h e  early. stages of f t ight .  or 
d i d  not identify t h e i r  f l i g h t  as being challenged, 

3.1  ,I7 The a ircraf t  was not equipped t o  receive cornmications on the 
military a ir  d i e  tress frequency 243' MHz. 

3 .l ,18 The c i v i l  ATS route structure and major airports in the Gulf area 
were d i s p l a y e d  on A E G I S  large screen displays in the Combat Information 
Centre, The information d i d  not include a l l  types of  promulgated airspace, in 
par t i cu lar  a i m a y  w i d t h s ,  low-lwel  helicopter routes, standard departure and 
arrival  routes and airspace res tr ic t ions .  The information disp layed  toge'ther 
with aircraft tracks in real time appeared adequate for the projection of a 
stwo-dimensional a i r  t r a f f i c  situation. However, the absence of a1 t i t u d d  
information on the  large screen d i s p l a y s  d i d  not  allow ready assesment of 
f l i g h t  profiles in three dimensions,  

3 , l  ,I9 Information on c i v i l  f l i g h t  schedules was ava i lab le  in the Combat 
Information Centre of USS Vincennes. However, i n  the form presented, i t  was of 
extremely limited value for t h e  determination of estimated time of overflight 
of individual  a ircraf t .  F l i g h t  plan information and f l i g h t  progress data, 
including information on assigned SSR mode A codes, were not -ava i lab le  t o  
a s s i s t  in f l i g h t  identification. 

3 ,1,20 There was no eo-ordina t i o n  between United s ta tes  warshipa and the 
civil ATS units responsible for the provision of a i r  t ra f f i c  sewices  within 
the various f l i g h t  i n f o m a t i o n  regions in the  Gulf area. 

3 -1.21 ?ran A i r  f l i g h t  crews were well versed w i t h  the  use of English and 
the majority of communications between I8655 and Bandar Abbas TWRIAPP and 
Tehran ACC were conducted in that language. 

3 . 1 . 3 2  The contents of t h e  challenges and warnings 'issued to IR655 on. 
121.5 EIRz varied f r o m  one transmission t o  the  nex t ,  f t is uncertain whether 
t h e  f l i g h t  crew would have been able t o  rapid ly  and re l iably  ident i fy  their 
flight as t h e  subject of these  challenges and warnings, Although course 
information given could have been recognizable t o  the flight crew of  XR655, 
speed information given on the  basis of ground speed may not have been 
recognizable  by the p i l o t .  Searing and range information t a  the  warship was of 
l i t ~ l e  relevance t o  t h e  p i l o t .  Pos i t i on  information in geographical 
co-ordinates was n o t  a prac t i ca l  method t o  e s t a b l i s h  identification. The SSR 
mode A code disp layed  by IR655 could have been immediately recognizable  t o  the  
flight crew, but  was given oniy in t h e  f i n a l  chal lenge ,  

3 .1 ,23 The i n i t i a l  assessment by USS Vincennes t h a t  the radar contact 
(IR655) nay have been h o s t i l e ,  was based on: 

a3 t h e  f a c t  t h a t  t h e  flight had taken o f f  from a joint 
c i v 5 l l m i i  i t a r y  aerodrome; 
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b) the  availability of i n t e l l i g e n c e  information on Iranian F - I 4  
deployment to Bandar Abbas and t h e  expectation of hostile 
a c t i v i t y ;  

C )  the possibility of Iranian use of air support in t h e  surface 
engagements with United S t a t e s  w a r s h i p s ;  

d )  t h e  assoc ia t ion  of the radar contact with an unrelated I F F  
mode 2 response; and 

e) the  appearance of an unident i f ied  radar contact that could n o t  
be related to a scheduled t i m e  of departure of a c i v i l  f l i g h t .  

3 -1 - 2 4  The continued assessment as a hostile military aircraft by USS 
Vincennes and the  f a i l u r e  t o  i d e n t i f y  i t  as a c i v i l  f l i g h t  were based on t h e  
£01 lowing: 

a )  the radar contact had already been i d e n t i f i e d  and l a b e l l e d  as  an 
F-14; 

b) t h e  lack of response from the  contact to the challenges and 
warnings an frequencies  1 2 1 . 5  MT!z and 243 MHz; 

c )  no detection af  c i v i l  weather radar and radio altimeter 
emissions f rom the contact;  

d l  reports by some personnel on USS Vincennes of changes in f l i g h t  
p r o f i l e  ( d e s c e n t  and acceleration) which gave the  appearance a£ 
rnanoeuvering into an attack  profi le;  and 

e )  the  radar contact  was tracked s t ra ight  towards IISS Montgomery 
and USS Vincennes on a course slightly diverging from the 
c e n t r e l i n e  of a imag  A 5 9 .  

3.1 .25 , Reports of changes in flight profile f rom climb ta descent and 
acceleration were heard in t h e  Cbmbat Information Centre of USS Vincennes, as 
r e c a l l e d  by a number of crew mmbess including t h e  operators who a t  that time 
issued the  challenges on 121.5 MHz and 243 MRz containing correct AFGIS s g ~ t e m  
information. . 

3 "1  .25 Z S S  Vincennes AEGIS system contained and displayed correctly the IFF 
mode and code, and t h e  altitude and speed information of the contac t  (18655). 
The AFCTS sysrem recorded a f l i g h t  profile consis tent  with a normal climb 
p r o f i l e  of an Airbus A300. 

3 . 2  Causes 

3 . 2 . 1  The aircraft was  perceived as a military aircraft  w i t h  h o s t i l e  
i n t e n t i o n s  and' was destroyed by two surface-to-air missiles. 

3 . 2 . 2  The reasons f o r  m i s i d e n t i f i c a t i m  of the a ircra f t  are d e t a i l e d  in 
t h e  f ind ings  f paragraphs 3 .! .23 and 3 . 1 . 2 4 ) .  
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'4. SAFETY R E C Q ~ E H D A l T  ONS 

4.1 In areas where military activities potentially 'hazardous to civil 
flight operations a i r c r a f t  take place ,  optimum functioning of civil/military 
co-ordination should be pursued. men such military activities involve States 
not  responsible f o r  the  provision of a i r  t r a f f i c  services in the area 
concerned, c i v i l  /military co-ordination w i l l  need t o  include such Sta tes .  
To this end: 

a) Military forces should, initially through their appropriate 
S t a t e  authorities, l i s i a e  with Sta tes  arid ATS units  in t h e  area 
concerned . 

b) Hilitary forces should be fully. informed on the extent of a l l  
promulgated routes, types of airspace, and re levant  regulations 
and restrict ions.  

cl Advance information on scheduled civil flights should be made 
available t o  m i l i t a r y  units inc luding  the a l located  SSR mode A 
codes when ava i lab le .  

d )  Direct comunicstions between military units and the appropriate 
ATS units, not using regular ATC or the emergency frequencies, 
should be established for the  exchange of real time f l i g h t  
progress information, delays and in£ oma tion on non-scheduled 
flights. 

e)  Military un i t s  should be equkpped t o  monitor appropriate ATC 
f repuencies to enable them to identify radar con t a c t  s without 
comunication . 

f )  I f  challenges by military units on the  emergency frequency 
121,5 MItz become inevitable, these should follow an agreed 
message f o n a t  wi th  content operationally meaningful t o  c i v i l  
p i l o t s .  

g) In areas where such military act iv i t ies  occur, infomation 
necessary for the safety, regularity and eff ic iency of a i r  
navigation should be promulgated in a suitable form. The 
information should contain t h e  type of challenges t h a t  might be 
transmitted, and should include instructions to pi lo t s  of c i v i l  
a i rcraf t  to monitor thea emergency frequency 121.5 MHz. 

h )  To a s s i s t  ident i f i ca t ion  by electronic emiasims, p i l o t s  o f  
c i v i  1 a i r c r a f t  should ensure c9n tinuous opera tion of airborqe 
weather radars and radio altimeters, 

ICAO Note.- The append@ were not reproduced. 
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