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General information on this report 

 
This repor t contains the Aircraft A ccident Investigation Bureau’s (AAIB) conclusions on the 
circumstances and causes of the serious incident which is the subject of the investigation. 

In accordance with art 3.1 of the 9th edition, applicable from 1 November 2001, of Annex 13 
to the Convention on I nternational Civil Aviation of 7 December 1944 and article 24 of th e 
Federal Air  Navigation Act, the sol e purpose of the in vestigation of a n aircr aft accident or 
serious incident is to prevent accidents or s erious incidents. The le gal assessment of acci-
dent/incident causes and circumstances is expressly no concern of the incident investigation. 
It is therefore not the purpose of this investigation to determine blame or clarify questions of 
liability 

If this report is used for purposes other than accident prevention, due consideration shall be 
given to this circumstance. 
 

The definitive version of this report is the original in the German language. 

All times in this report, unless otherwise indi cated, f ollow the coordinated univ ersal time 
(UTC) form at. At th e ti me of th e accident/serious inciden t, Cen tral E uropean Ti me (CET) 
applied as l ocal time (LT) in Switzerland. The relation between LT, CET and U TC is: LT = 
CET = UTC + 2 hours. 

For reasons of protection of privacy, the masculine form is used in this report for all natural 
persons, regardless of their gender. 
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Final Report 

Synopsis 

Aircraft 1 

Owner Deutsche Lufthansa AG, Cologne, Germany 

Operator Deutsche Lufthansa AG, Cologne, Germany 

Manufacturer Boeing Commercial Airplanes,  
Seattle, Washington, USA  

Aircraft type Boeing 737-300 

Country of registration Germany 

Registration D-ABXY 

ATC callsign DLH 1LA 

ATC callsign Lufthansa one lima alfa 

Commercial flight number DLH 3728 

Flight rules IFR 

Type of operation Scheduled flight 

Departure point Frankfurt (EDDF) 

Destination point Zurich (LSZH) 

Aircraft 2 

Owner Hashemite Kingdom of Jordan 

Operator Royal Jordanian Airlines 

Manufacturer Airbus S.A.S., Toulouse, France 

Aircraft type Airbus A320-200 

Country of registration Jordan 

Registration JY- AYF 

ATC callsign RJA 149 

Radio callsign Jordanian one four niner 

Flight rules IFR 
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Type of operation Scheduled flight 

Departure point Zurich (LSZH) 

Destination point Amman (OJAI) 

Location 2.4 NM north north-east of VHF beacon Kloten (KLO) 

Swiss sovereign territory 

Date and time 24 October 2007, 12:39 UTC 

ATC units Terminal control Zurich (TCZ) 

Aerodrome control (tower – TWR) 

Approach control (approach east – APE) 

Departure control (departure – DEP) 

Airspace Class C 

Minimum separation of the two air-
craft  

1.1 NM horizontally and 600 ft vertically 

Applicable minimum separation 3 NM horizontally or 1000 ft vertically 

AIRPROX category of the serious 
incident 

ICAO category A – high risk of collision 
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Investigation 

The serious incident took place on 24 October 2007 at 12:39 UTC. Notification was received 
at the Aircraft Accident Investigation Bureau (AAIB) on 26 October 2007 at 16:06 UTC. After 
preliminary clarifications, which are usually necessary with this type of serious incident, the 
investigation was opened on 31 October 2007. 

The AAIB reported the serious incident to the investigating authorities of the Federal Repub-
lic of Germany and the Kingdom of Jordan. Both states then nominated an authorised repre-
sentative.  

The present investigation report is published by the Swiss AAIB. 

Summary 

At about 12:35 UTC on 24 October  2007, th e Boeing 737-300 commercial aircraft with the 
ATC callsign DLH 1LA w as on an ILS approach on runway 14 in Zurich. At 12:36 UTC, RJA 
149 took off from runway 10 on standard departure route VEBIT TWO ECHO. After take-off, 
this route involves a left turn in a w esterly direction to overfly runway 14 again and the run-
way 14 approach base line is crossed. 

At 12:37:41 UTC, DLH 1LA had aborted its IL S approach at 2900 ft QNH for technical rea-
sons, initiated a missed approach procedure and shortly before overflying the end of runway 
14 was already at the standard missed approach altitude of 5000 ft. 

At the same time, flight RJA 149 was climbing on an intersecting westerly heading and was 
passing an altitude of 4800 ft QNH, when the traffic al ert and collision avoidance system 
(TCAS) generated a r esolution advisory (RA) in  both air craft. The closest point of approach 
between DLH 1LA and RJA 149 occurred at 12: 39:06 UTC, with a later al distance of 1.1 NM 
and an altit ude difference of 600 ft ; the minimum separati on should have been 3 NM hori-
zontally or 1000 ft vertically. 

Causes 

The serious  incident arose as a result of the i nadvertent convergence of a comm ercial air -
craft taking off from runway 10 and a commercial aircraft going around on runway 14, which 
involved a high risk of collision. It is attributable to a runway use concept in a ‘Bise' wind 
situation which overtaxed the air traffic controllers involved because it featured the following 
shortcomings: 

 Procedural separation was not ensured for the standard departure route VE-
BIT TWO ECHO fr om runway 10 and th e standard missed approach proce-
dure for runway 14. 

 The co rresponding safe ty clarifi cation had no t register ed the ha zard ade-
quately. 

 The air traffic controllers had been in adequately train ed i n respect of the 
possible conflict situation and were therefore surprised by it. 

Safety recommendations 

Within the framework of the investigation, one safety recommendation was issued. 
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1 Factual information 

1.1 History of the flight 

1.1.1 General 

The recordings of radiocommunications traffic, radar data and the statements of 
crew members and air traffic controllers were used for the following description 
of the history of the flight and flight preparations.  

At the time of the serious incident, a commander under supervision was the pil ot 
flying (PF) and a first officer (FO) was the pilot not flying (PNF) in the cockpit of 
DLH 1LA. A supervising commander was also in the cockpit. 

At the time of the serious incident, a commander under supervision was PF and a 
first offi cer was PNF in  the  cockpit  of  RJA 149. A supervis ing commander was  
also in the cockpit. 

Both flight DLH 1LA and flight R JA 149 were taking place under instrument flight 
rules. 

In terms of air traffic control, Terminal Control Zurich (TC Z) with the tower , ap-
proach and departure units was responsible.  

1.1.2 Flight preparations 

The S ector East appr oach controller (appr oach east - APE ) had come on d uty 
shortly before th e seri ous incid ent and ha d n ot been d eployed on an y ot her 
workstation prior to this. He stated that there was a low volume of traffic for his 
sector. 

The aerodrome controller (aerodrome control – ADC) came on duty in the second 
half of his shift. H e had previously been working at other positions . According to 
his statements, at the time of the serious incident the traffic volume was average 
and th e workload, char acterised by take -offs fr om runwa y 10 and land ings on  
runway 14 , was ave rage t o hig h. The a erodrome controller fel t in g ood fo rm 
physically. 

The departure (DEP) coach, together with his trainee, had come on duty at 12:00 
UTC aft er a  briefin g an d occu pied the workstation a t 12:1 5 UTC. Neither ha d 
previously been working at another workstation. At th e time of the serious inci-
dent, the trainee was three days from the final skill assessment (FSA). The coach 
had been assigned to him for thr ee days; th e incident occurred on the second 
day. According to his statement, the volume of traffic was “average to high” and 
its complexity was high because o f the wind situation. The departure trainee felt 
well, according to his st atements. The departure coach felt  in good for m physi-
cally.  He was working with a radiocommunications set consisting of headphones 
and a clip-on microphone (head set) and, as the trainer, sat on the trainee's left. 
Air traffic control including radiocommunications was handled by the trainee. 

All technical air traffic control systems were operating normally. 
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The Deutsche Lufthansa Boeing B737-300 aircraft with the ATC callsign DLH 1LA 
had taken of f on 24 O ctober 2007 from Frankfurt (Germany) on a flight to Zu-
rich. For the commander in training, the flight served as a final check examina-
tion for the upgrade to become a captain. 

The Royal Jordanian Airlines Airbus A320-200 with the ATC callsign RJA 149 was 
scheduled for a flight from Zurich to Amman (Jordan) on 24 October 2007. 

According to the statements of t he flight crews on b oth aircraft, the flights h ad 
proceeded with no noteworthy anomalies up to the serious incident. 

1.1.3 History of the serious incident 

At 12:31:52 UTC, the cr ew of DLH 1LA made contact with Zurich A pproach East 
(APE) on the 120.750 MHz frequency and requested clearance to continue their 
descent. At 12:32:00 UTC, after flying in to the Terminal Control Area (TMA), the 
Approach E ast co ntroller cl eared them t o descend to flight level FL 80, at 
12:32:46 UTC to 5000 ft and at 12:34:50 UTC to 4000 ft. 

At 12:34:40 UTC, the crew received an instruction to turn left onto heading 160° 
and clearance for an in strument approa ch (ins trument l anding system  ILS) on 
runway 14. This clearance was linked to a request to report when they were es-
tablished on  the ap proach path. At  12:36:50 UTC, the crew reported that they 
were established on the ILS 14 local iser. Following this came the APE controller’s 
instruction to contact aerodrome control on the 118.100 MHz frequency.  

At 12:37:08 UTC, the crew of DLH  1LA re ported to Zurich tow er and then re-
ceived from aerodrome control (ADC) wind information of 040° with a speed of 6 
kt and landi ng clearance for runw ay 14.  At this time, the aircraft was approxi-
mately 5.7 NM befor e the threshold of runway 14. There was no longer any air-
craft approaching runway 14 in front of DLH 1LA. 

The Royal Jordanian Airlines Airbus A320-200, ATC callsign RJA 149, was cleared 
to take off from runway 10 in Zurich at 12:35:38 UTC. It had been assigned de-
parture route VEBIT TWO ECHO. 

At 12:37:23 UTC, the crew of RJA 1 49 were instructed by aerodrome control to 
contact departure control (DEP). After their first call at 12:37:29 UTC, the depar-
ture controller identified the aircr aft and ins tructed the crew to climb to FL 12 0 
and report their current altitude. The crew confirmed the instruction to climb to  
FL 120 and reported passing 4200 ft at 12:37:39. 

At 12:37:33 UTC, an executive aircraft received clearance to take off from run-
way 10. A few seconds later, it began its take-off run and lifted off. 

At 12:37:41 UTC, the pilot flying DLH 1L A switched off the autopilot and initiated 
a go-ar ound. At this ti me, t he aircraft was a pproximately 4.5 NM b efore t he 
threshold of runway 14. The missed approach procedure was begun at an alti-
tude of 2900 ft QNH; the aircraft’s landing gear was extended and the flaps were 
set at 30°. 

  



Final report  DLH1LA/RJA149   

Aircraft Accident Investigation Bureau  Page 10 of 35 

 

The comm ander later cited the foll owing as a justif ication for the go-around: 
“The fli ght was laterall y and vertically established. However ther e was an over  
speed condition wi th power in idl e. A ccording to co mpany pro cedure all men-
tioned parameters have to be withi n certain limits latest at 1000 ft above airport 
level  
(AAL). A gl ance to the Radio Alti meter sh owing 1000 ft  abov e gr ound lev el  
(AGL) – high terrain in the approach path – an d not AAL lead to the decision to 
abort the approach”. 

At 12:38:10 UTC, the cr ew of DLH 1LA inform ed the ADC controller: “And tower 
Lufthansa one Lima Alfa, going around ru nway one four“. At this tim e the DLH 
1LA was approximately 3.2 NM from the threshold of runway 14. The ATCO then 
gave the fol lowing instruction: “Lufthansa one L ima Alfa, roger, follow standard 
missed approach procedure, five thousand feet“. The instruction was immediately 
confirmed by the crew.  

The ATCO then pressed the go-around button in the tower approach communica-
tion system (TACO). This notified approach control; no further coordinations took 
place. 

According to the aerodrome controller’s statement, RJA 149, which had taken off, 
was visible on the radar. However, his attention was on a departure from runway 
10 following the Jordani an aircraft. Departures from runw ay 10 must be coordi -
nated with approaches on runway 14 (cf. section 1.6.3.2). In this case, he was 
concentrating on this departure and on the approach of DLH 1LA. 

As a result of th e audi o “g o-around” message, the departure train ee and th e 
coach realis ed m ore or less simultaneous ly th at th e L ufthansa air craft was al -
ready climbing and had already passed approximately 4000 ft. RJA 149 was on a 
westerly heading, on the assigned departure route. Th e conflict which was now  
developing was det ected at th e same time by  the coa ch and th e trai nee. At  
12:38:30 UTC, the trainee issued traffic information to the crew of RJA 149 about 
traffic which was just passing 4000 ft in the cour se of a missed appr oach proce-
dure: “Jordanian one four niner, tr affic on your twelve o’clock, five miles, it’s go-
ing around now passing fou r thousand, climb immediately to six thousand feet“. 
The answ er accordin g to th e radi otelephony r ecording is not comprehensible. 
The departure trainee then issued the instruction “climb immediately to 6000 ft”, 
in order to establish vertical separation as quickly as possible. 

The departure coach th en took over radiotelephone communicati ons. However, 
he did not have the impression that his trainee was overstretched. His interven-
tion was int ended to ensure that t he subsequent instructions were giv en quickly 
and correctly, as time was pressing and everything was happening in a few sec-
onds. This assumption of control did not surprise the trainee. He later assessed it 
as a spontaneous reaction, which he could understand. 

At 12:38:39 UTC, the short-term conflict alert (STCA) became visible on the ATC  
radar screens. At this time DLH 1LA was at  the 12 o’clock position in relation to 
RJA 149 and 4.1 NM away. 
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At 12:38:47 UTC, the crew of RJA 1 49 were instructed by the departure coach: 
“Jordanian one four niner, turn right immediately”. The first word before the call-
sign is unintelligible on the readback  from the crew. The ATCO im mediately 
asked whether the crew had visual  contact with the other aircraft. There was no 
answer. 

On the traffic alert and collision avoidance system (TCAS), the crew of DLH 1LA 
detected that an aircraft was converging from the left above them. On the basis 
of this TCAS informati on and not because th ey had visual conta ct with the con-
verging aircraft, they reported to aerodrome control at 12:38:48 UTC: “Lufthansa 
one Lima Alfa we have a target two miles , e r, el even o’clock position“. At ap-
proximately the same ti me they att ained the standard missed approach altitude 
of 5000 ft QNH. The ADC controller then replied: “Just wanted to tell you, that is 
an airbus three twenty, five thousand two hundred feet, at your ten o’clock posi-
tion two miles”. The crew then immediately reported: “Lufthansa one Lima Alfa is 
on a TCAS descent, TCAS descent“. During th e TCAS traffi c advisor y (TA) and 
resolution advisory (RA) the landing gear  was re tracted, the flaps were in posi-
tion 1 and the indicated airspeed was approximately 200 knots.  

At 12:39:01 UTC, the departure controller informed the crew of RJA 149: “Jorda-
nian one four niner, tr affic twelve o’clock half a mile”. This information was an-
swered only with “okay”. At 12:39:1 2 UTC, DEP then instruc ted the crew: “Jor-
danian one four niner, you’re now cl ear of tr affic and turn left now h eading two 
three zero”.  

The closest poin t of a pproach betw een DLH  1LA and RJA 149 occurred at 
12:39:06 UTC, with a lateral distance of 1.1 NM and an altitude difference of 600 
ft.  

The minimum separati on prescribed in this  case is 3 NM horizontally or  1000 ft 
vertically. 
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Figure 1: Schematic repr esentation of some sel ected situations during the serious inci-
dent. Flight DLH 1LA  is shown using yellow arrows and flight RJA  149 is shown using  
magenta arrows. The final posi tion of  the lin es of arrows corresponds to the minimum 
distance between the two aircraft at 12:39:06 UTC. 

At 12:39:17 UTC, the ADC controller informed the crew of DLH 1LA that the dan-
ger with the other aircraft no longer existed and that it would cross behind them. 
The crew replied with the information that they were now cl imbing back to 5000 
ft.   

At 12:39:39 UTC, DEP requested confirma tion from th e cr ew of RJA 149 that  
they were turning left and then assigned heading 220°. This instruction was con-
firmed by the crew with the comment th at they had r eceived a TCAS  resolution 
advisory. The ATCO asked for a repeti tion, which was made as follows:  “Okay, 
we have a resolution advisory, RA for our TCAS , for traffi c”. The DEP controller 
thanked them, saying that this was  now un derstood and s hortly afterwards in-
structed them to turn l eft, in t he direction PINOB . Th e d eparture coach then 
handed traffic control back to the trainee. 

As the crew  of RJA 149 later stated , they ha d f irst detected the confli ct on th e 
TCAS display when pass ing 4800 ft QNH. They reported the TCAS resol ution ad-
visory (RA) after the two aircraft had cross ed. During the TCAS TA and RA, the 
aircraft was  in clean configuration, i.e. both th e gear and the hi gh-lift devi ces 
were retracted. There was never any visual contact with DLH 1LA. 

  

12:37:41 UTC, 2900 ft QNH 
 DLH 1LA leitet Durchstart ein 

12:38:10 UTC, 3700 ft QNH 
DLH 1LA kann Durchstart melden

12:38:10 UTC 
4700 ft QNH

12:37:41 UTC 
4200 ft QNH

12:38:53 UTC 
5000 ft QNH

12:38:39 UTC 
5000 ft QNH  
STCA ausgelöst 

12:38:39 UTC 
4700 ft QNH

12:38:53 UTC 
5200 ft QNH  
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During their second landing approach, at 12:42 :30 UTC the APE contr oller asked 
the crew of DLH 1LA f or the reason for the go-around. The crew replied: “Luf-
thansa one Lima Alfa, we were not established for  the approach”. At 12:47:02 
UTC, a fur ther question followed concerning the altitude at which the go-around 
was initiated. The crew replied:”….altitude was two thousand nine hundred feet”. 

Flight DLH 1LA landed shortly afterwards  in Zurich, whilst RJA 149 continued its  
flight to its destination of Amman. 

1.1.4 Location of the serious incident 

Geographical position 2.4 NM north-north-east of the Kloten 
VHF omnidirectional radio beacon (KLO) 

Date and time 24 October 2007, 12:39:06 UTC 

Lighting conditions Daylight 

Height above sea level or flight alti-
tude 

DLH 1LA: 4900 ft/QNH 

RJA 149: 5500 ft/QNH 

1.2 Personnel information 

1.2.1 Crew of DLH 1LA 

1.2.1.1 Commander under supervision 

1.2.1.1.1 General 

Person German citizen, born 1969 

Licence Airline transport pilot licence aeroplane 
(ATPL(A)) according to joint aviation 
requirements (JAR), first issued by the 
German supervisory authority on 11 May 
1993 

Ratings Type rating Boeing 737-300 to 800 as 
pilot in command 

Instrument flying rating Instrument flying category 3 for Boeing 
737 IR ME(A) 

Last proficiency check Simulator check 

Medical fitness certificate Class 1 

Last medical examination 21 February 2007 

 

1.2.1.1.2 Flying experience 

Total  8000 hours 

on the type involved in the incident  2140 hours 

1.2.1.2 Copilot 

Person German citizen, born 1983 
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1.2.2 Flight crew of RJA 149 

1.2.2.1 Commander under supervision 

1.2.2.1.1 General 

Person Jordanian citizen, born 1969 

Licence Airline transport pilot licence aeroplane 
(ATPL(A)), issued by the supervisory 
authority of the Kingdom of Jordan on 19 
August 2004 

Relevant ratings Type rating for Airbus A320 

Medical fitness certificate Class 1 
Valid till 26 November 2007 

 

1.2.2.1.2 Flying experience 

Total 10 000 hours 

on the type involved in the incident  3000 hours 

1.2.2.2 Copilot 

Person Unkn own 

1.2.3 Air traffic control 

1.2.3.1 Air traffic controller 1  

1.2.3.1.1 Person 
Function Approach controller sector approach 

east (APE) 

Person Austrian citizen, born 1967 

Start of duty on the day of the incident Shortly before the serious incident 

Licence Licence for air traffic controller in an 
aerodrome control unit, first issued by 
Austro Control on 29 September 
1992, extended by radar licence on 8 
January 1995. 
Air traffic controller licence based on 
European Community directive 
2006/23, first issued by the FOCA on 
26 August 2001 
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1.2.3.1.2 Additional information  
After the “go-around ca ll” by t he aerodrome controller, the APE controller went 
to the departure controller and looked at what had occurred. He stated that the 
situation had greatly alarmed him. The la ter justification from the crew of DLH 
1LA for initi ating the missed approach “…we were not established” did not coin-
cide with his observations, as h e stated that the approach was proceeding cor-
rectly. Under the prevailing conditions (weather, airspeed and altitude of the air-
craft), it was his view that a go-around would not have been expected. He stated 
that he had never experienced a similar incident before. 

1.2.3.2 Air traffic controller 2 

1.2.3.2.1 Person 
Function Aerodrome controller, aerodrome 

control (ADC) 

Person Swiss citizen, born 1976 

Start of duty on the day of the incident between 7 and 8 UTC 

Licence Air traffic controller licence based on 
European Community directive 
2006/23, first issued by the FOCA on 
28 August 2004, valid till 18 August 
2008. 
 

Relevant ratings Aerodrome control, valid till 18 Au-
gust 2008 

1.2.3.2.2 Additional information  
According to the ADC controller’s statement, on the basis of the radar i nforma-
tion during the approach th ere was  not hing wh ich would h ave i ndicated a go-
around.  

He also stated that he had never experienced such an incident before. However, 
on the basis of the crossing flight paths, this problem wa s appar ently already  
known, by analogy with runways 14/16, and had already  been discussed inter -
nally. In his opinion, the incident was not covered by pr ocedures. Nor could h e 
recall that this problem had ever been broached officially. 

1.2.3.3 Air traffic controller 3 

1.2.3.3.1 Person 
Function Trainee departure coach (DEP) 

Person Swiss citizen, born 1970 

Start of duty on the day of the incident 12:00 UTC 

Licence Air traffic controller licence based on 
European Community directive 
2006/23, first issued by the FOCA on 
15 November 1996, valid till 19 March 
2008 
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Relevant ratings Approach radar control, valid till 19 

March 2008 
Coaching, valid till 19 March 2008 

1.2.3.3.2 Additional information 
According to his statements, the departure coach had never experienced a com-
parable situation before. He was surprised that there had been no signs of a go-
around and that he had not been  expecting one. He explained that such situa-
tions would certainly have been trained for within the framework of a proficiency 
training and assessment concept (PTC), but only from th e viewpoint of the ADC 
controller and only in regard to separati on after the respective end of a runwa y 
had been overfl own. The problem of departures on SID VE BIT TWO E CHO with 
regard to a pproaches a nd missed approaches on runwa y 14 would p ersist. He 
suggested either changing the departure route or increasing separation between 
approaches. 

In conclusion, the coach noted that the rate of climb of DLH 1LA seemed to him 
to be relatively high during the go-around manoeuvre. 

1.2.3.4 Air traffic controller 4 

1.2.3.4.1 Person 
Function Departure (DEP) trainee controller 

Person Swiss citizen, born 1982 

Start of duty on the day of the incident 12:00 UTC 

Licence none 

Relevant ratings none 

1.2.3.4.2 Additional information 
The departure trainee had never experienced a similar situation and was initially 
taken by surprise. According to his statement, this conflict situation had not been 
dealt with in the training phase or on the simulator.  

In conclusion, the trainee noted that the rate of climb of DLH 1LA seemed to him 
to be relatively high during the go-around manoeuvre. 

1.3 Aircraft information  

1.3.1 DLH 1LA aircraft 

Registration D-ABXY 

Aircraft type Boeing 737-300 

Characteristics Twin-jet short-haul and medium-haul commercial 
aircraft  

Manufacturer Boeing Commercial Airplanes, Seattle, Washington, 
USA 
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Owner Deutsche Lufthansa AG, Cologne, Germany 

Operator Deutsche Lufthansa AG, Cologne, Germany 

1.3.2 RJA 149 aircraft  

Registration JY- AYF 

Aircraft type Airbus A320-200 

Characteristics Twin-jet short-haul and medium-haul commercial 
aircraft  

Manufacturer Airbus S.A. S., Toulouse, France 

Owner Hashemite Kingdom of Jordan 

Operator Royal Jordanian Airlines 

 

1.4 Meteorological information 

1.4.1 General 

The information in sections 1.4.2 to 1.4.4 was provided by MeteoSwiss. 

1.4.2 General meteorological situation 

The weather in Swi tzerland was defined by a low-pressure area which was cen-
tred over the Mediterranean and a high-pressure area over Scandinavia and Rus-
sia. As a r esult of th e influence of high pressure, a “Bise" situation arose in the 
Mittelland region, which in the lower atmospheric strata was causing humid, cold 
air to be driven towards the north side of the Alps. 

1.4.3 Weather at the time of the serious incident 

The following information on the w eather at the time of the serious accident is 
based on a spatial and chronological interpolation of the observations of different 
weather stations. 

Quotation from MeteoSwiss report 

Altitude Visibility 

[km] 

Tempera-
ture/dewpoint  

[°C]/[°C] 

Wind 

[degree/kt] 

Peak gusts 

[kt] 

Ground LSZH 20 6/1 040/5 14 

1000 ft AAL ~10 3/1 050/15 20 

2000 ft AAL ~5 1/-1 060/15 20 

3000 ft AAL IMC -2/-2 060/15 - 

4000 ft AAL IMC -4/-5 080/20 - 

 

Cloud: base 7-8/8 at 3600 ft AMSL 

  ceiling at approx. 6000 ft AMSL 
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1.4.4 Aerodrome meteorological reports 

From commencement of operation on the morning of 24 October 2007 up to the  
serious incident, the following aerodrome meteorological reports (aviation routine 
weather report in aeronautical meteorological code – METAR) applied: 

240420Z 04011KT 010V070 8000 OVC013 04/01 Q1016 NOSIG 

240450Z 03007KT 360V070 8000 OVC014 04/01 Q1016 NOSIG 

240520Z 04008KT 360V070 8000 OVC014 04/01 Q1016 NOSIG 

240550Z 05005KT 340V080 8000 OVC015 04/01 Q1016 NOSIG 

240550Z 05005KT 340V080 8000 OVC015 04/01 Q1016 NOSIG 

240620Z 07008KT 030V120 9999 OVC016 04/01 Q1017 NOSIG 

240650Z 05006KT 010V100 9999 OVC015 04/00 Q1017 NOSIG 

240720Z 05007KT 010V100 9999 OVC015 04/01 Q1017 NOSIG 

240750Z 05010KT 9999 OVC016 04/00 Q1017 NOSIG 

240820Z 05009KT 9999 OVC020 04/00 Q1017 NOSIG 

240850Z 06009KT 9999 FEW017 OVC023 05/00 Q1017 NOSIG 

240920Z 05011KT 010V080 9999 SC018 OVC023 05/01 Q1017 NOSIG 

240950Z 04008KT 010V080 9999 SC018 OVC023 05/01 Q1017 NOSIG 

241020Z 05009KT 010V070 9999 SC018 OVC023 05/01 Q1017 NOSIG 

241050Z 05011KT 010V100 9999 FEW018 BKN023 05/01 Q1017 NOSIG 

241120Z 05009KT 9999 BKN020 05/00 Q1017 NOSIG 

241150Z 06009KT 9999 BKN022 05/00 Q1017 NOSIG 

241220Z 04009KT 9999 BKN022 06/00 Q1016 NOSIG 

1.4.5 Weather conditions according to information from the crew of DLH 1LA 

The descent in the initial and intermediate approach was carried out under visual 
meteorological conditions (VMC). The final approach, initiation of the missed ap-
proach procedure and t he initial climb after ini tiation of the go-around manoeu -
vre took place under instrument meteorological conditions (IMC).  

1.5 Safety systems 

1.5.1 Airborne collision avoidance system1 

Functioning collision avoidance systems (traffi c alert and collision avoidance sys-
tem (TCAS)) were fitted to both aircraft; they provided traffic information (traffic 
advisories TA) and instr uctions for the res olution of the conflict (resolution advi-
sories RA). According to the available in formation, both fli ght crew reacted im-
mediately and in accordance with the system commands. 

                                            
1 Airborne col lision avoidance system (ACAS) is the term for the basic concept. The In ternational Civil Aviation 
Organization (ICAO) uses this term when drafting standa rds with which the system must comply. The traffic alert 
and collision avoidance system (TCAS) is a concrete implementation of this concept. 
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1.5.2 Short-term conflict alert 

The Skyguide radar system included a conv ergence warning system (sh ort-term 
conflict alert – STCA). In accor dance with its design, it made the air traffic co n-
trollers aware of the impending conflict in the present case. 

1.6 Organisational and management information 

1.6.1 National procedures  

1.6.1.1 General 

The Swiss aeronautical information pub lication (AIP) is a reference w ork pr o-
duced in accordance with the standards of the International Civil Aviation Organi-
sation ( ICAO), wi th inf ormation relevant to aviation. I t d escribes th e gen eral 
rules and procedures, such as aerodrome charts with take-off and landing proce-
dures and information on radio navigation devices. At the time of the serious in-
cident, the following regulations, among others, applied. 

1.6.1.2 Approaches 

2.21.2.1 Approaches 

The descent shall be arranged so as to maintain ENR configuration 
as long as possible considering safety and ATC requirements. Speed 
reduction and extension of landing gear and high lift devices are to 
be planned in such a w ay, that landing configuration is established 
and correct approach speed is reached shortly prior to or at D5 IKL 
respective IZH.  

1.6.1.3 Missed approaches and go-around procedures 

2.21.2.1.2 Missed Approach ILS RWY 14: 

Climb on TR137. Initial climb to 5000 ft. At D4 IKL past the station, 
turn left (MAX IAS 210 kt). Establish TR360 to intercept R054 KLO. 
At D9 KLO past the station, continue climb to 7000 ft. Proceed to 
ZUE at 6000 ft or above. At ZUE intercept R097 ZUE. Proceed to 
AMIKI. 

1.6.1.4 Standard departure routes for instrument approaches on runway 10 

RNAV SID RWY 10 

       VEBIT TWO ECHO DEPARTURE 

PROCEDURE DESIGN GRADIENT (PDG) 6.5% to 2500 ft. 

Climb straight ahead. A t D2.1 KL O or 2500 ft, whichever is later, 
turn left (MAX IAS 210 kt during turn). Intercept R055 WIL.  

Proceed via BREGO, ZH558 to VE BIT. Cr oss BREGO at 5 000 ft or  
above, ZH554 at 6000 ft, ZH558 at 7000 ft or above. RNAV applica-
ble when passing BREGO.  
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INITIAL CLIMB CLEARANCE 5000 ft. When instructed contact Zurich 
DEP 125.950. For routing after VEBIT, see LSZH AD 2.24.6 – 3. 

In this context it should be noted that on the chart for runway 10 standard de-
partures (SID chart ICAO LSZH AD 2. 24. 7. 2 -1 standard departure SID RWY 
10), an additional height restriction is entered which is not reproduced in the text 
of SID VEBIT TWO ECHO (LSZH AD 2. 24. 7. 2 – 3): “Cross R 360 KLO 4000 ft or 
above”. 

1.6.2 Air traffic control procedures 

1.6.2.1 General 

The relevant basis f or the procedures of these units is specified in the air traffic 
management manual (ATMM) of the aerodrome and approach air traffic control 
unit. 

At the time of the serious incident, the following regulations, among others, ap-
plied. 

1.6.2.2 Allocation of tasks 

1.6.2.2.1 ADC 
ATMM ZURICH TWR/APP, SECTION 3 – TOWER, DUTIES AND RESPONSIBILI-
TIES 
1.5.2.4 ADC1 may adjust departure sequence after coordination with GRO 

1.6.2.2.2 GRO 
ATMM ZURICH TWR/APP, SECTION 3 – TOWER, DUTIES AND RESPONSIBILI-
TIES 
1.5.4.1 GRO shall: 
b) verify the departure sequence and intervals proposed by TACO and adjust if 
necessary, taking into consideration the ATFM slots 
 

1.6.2.3 Separation between runway 10 departures and runway 14 approaches 

„5.15  IFR SEPARATION BETWEEN DEPARTURES RWY 10 AND AP-
PROACHES RWY 14 

5.15.1 When a departure h as start ed take-off roll on RWY 1 0, an arrival  to 
RWY 14 shall be on the ground or: 

a) not closer than 3 NM fi nal if the departing aircraft is a jet or a 
turboprop 

b) not closer than 6 NM final if the departing aircraft is a piston or 
a heavy 

Note: “On the ground” means tha t the air craft has tou ched down on 
the runway with all wheels.” 



Final report  DLH1LA/RJA149   

Aircraft Accident Investigation Bureau  Page 21 of 35 

 

1.6.3 Runway utilisation concept for Zurich airport 

1.6.3.1 General 

The operating re gulations for Zurich airpo rt pr escribe th e following concerning 
runway utilisation: “The following runway pri ority arrangement applies to depar-
tures between 07.00 and 21.00: runway 28, 10, 34, 32, 16. If the priority runway 
to b e used for d epartures is not a vailable for safety reas ons (e.g . ins ufficient 
runway length, special weather conditions, runway condition) or operational rea-
sons (e.g. opposing traffic; snow clearance, runway cleaning), the next runway in 
the priority sequence is to be used.”  

In the event of a strong north-easterly wind (a ‘Bise’ wind), this generates a tail -
wind com ponent on runway 28. If this  tailwind component exceeds 7 to 10  
knots, take-offs are as a rule switched to runway 10 . A margin of discretion is  
granted to the daily ops manager (DOM) for this runway change. In vi ew of the 
prevailing weather conditions, runway 10 is  brought into s ervice rarely and spo-
radically. Because of the signifi cant capacity limitations and the complex proce-
dures, this procedure is consequently applied only if it is absolutely essential. 

1.6.3.2 Utilisation concept for runway 10 

The runw ay 10 utilisati on concept includes a high burden of coordination and 
workload for the ADC and GRO controllers. This  is due, am ong other things, to 
the following circumstances, which played a part in the present serious incident: 

1. Timing between take-offs and landings: 

Because of the layout of the runways, a crossing point occurs along the extended 
centreline of runways 10 and 14. A ccording to pilot’s statements, in the event of 
a pronounced ‘Bise' wind situation, there is also an increased probability of a go-
around on r unway 14 , due t o tu rbulence on fi nal approach generated by wind  
and topography. 

In order to resolve a po ssible conflict with d epartures, every take-off from run-
way 10 has to be correl ated in terms of time and distance (distance from touch-
down) with every landing on runwa y 14. This dependency prev ents fluid traffi c 
management and requires a lot of attention from the ADC controller. 

For the ADC controller, this means: aircraft  A lands on runway 14; this has to b e 
verified visually. At th e same time, aircraft C is already on its approa ch some 4  
NM f rom the th reshold of  runw ay 14. At this moment, a  time wind ow of  ap -
proximately 20 to 30 seconds durati on occurs, within which the ADC controll er 
has to clear aircraft B for take-off from runway 10, re ceive confirmation of this 
and observe the take-off roll of the aircraft . If, at the point in time at which air-
craft C passes a distance of 3 NM from the threshold of runway 14, aircraft B has 
not yet star ted its tak e-off, t he ta ke-off clea rance for air craft B must be can -
celled. A take-off window for aircraft B on  runway 10 only becomes available af-
ter aircr aft C has landed. If air craft B takes of f as expect ed, th e chr onological 
conditions are generally suffici ent to allow the next aircraft to line up on runway 
10, so that the next landing slot on runway 14 can be used for a take-off on 
runway 10. 
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Figure 2: Schematic representation of the coordination concept for a simultaneous ap-
proach on runway 14 and a take-off on runway 10. If aircraft A has landed on runway 14 
and the next aircraft, aircraft C, approaching runway 14 is still at least 3 NM from the 
runway threshold, aircraft B must have started its take-off roll on runway 10. 

2. Departure planning: 

In ad dition to th e timin g for take-offs and l andings des cribed ab ove, the GR O 
controller must, if necessary in coordi nation with the ADC controller, plan the 
foreseeable traffic flow and landing distances several minutes in advance. In  ad-
dition, greater landing separations are required for runway 14 for the timing de-
scribed above for runway 10 departures of aircraft in the heavy wake turbulence 
category (including the B 757). 

Since only limited passing opportunities are available on the taxiways for runway 
10, t he de parture se quence can be  c hanged only to  a limit ed extent.  Conse-
quently, planning for increased landing separations has to be adjusted in the de-
parture sequence. 

A further di fficulty may arise for the ADC controller from the combination of cer-
tain departure routes with the different performance characteristics of departing 
aircraft types. In principle, take-off separations are adjusted in each case accord-
ing to the expected climb characteristics and speed.  

If an aircraft follows a speci fic departure route, the same flight path is barred to 
a subsequent aircraft for a certain time. This time span depends on the combina-
tion of sp eed an d cli mbing p erformance of the departing aircr aft. Normally , 
therefore, a slower aircraft flying in front is taken off the departure route by de-
parture cont rol as quickl y as possible using vect ors, so tha t the rout e becomes 
free f or a subsequ ent, faster air craft. However, a clearan ce devia ting from the 

B 

A 

C 
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departure route may b e given by air traffic control for noi se abatement reasons 
only when the corresponding aircraft has reached 5000 ft QNH. 

If the aircraft in front is  faster than  the one following it, the ADC controller will 
try to allow the latter to take off with the shortest possible gap. Conversely, be-
hind a slow aircraft the gap in rel ation to the following, faster aircraft has to be 
increased. 

The largely uniform take-off rhythm from runway 10 dictated by the landings on 
runway 14 makes such  adaptations to the sequ ence more difficult and demands 
constant deliberation. Depending on  the situati on, the ADC controller has to al-
low one or more take-off windows for runway 10 to go unused. 

1.6.4 Safety clarifications 

1.6.4.1 Summary 

The standard departure procedures for runway 10 exhi bit various points of con -
flict with the standard missed approach procedures for runway 14, since the cor-
responding flight paths cross. 

On 9  May 2006 the Federal Office of Ci vil Avia tion (FOCA) asked the Skyguide 
company to provi de pr oof tha t saf ety is a dequately guar anteed, am ong other 
things, for the procedure applied at the time of the serious incident to runway 10 
take-offs and runway 14 landings. A group of experts from Skyguide, Zurich air-
port and an airline su bsequently conducted fu nctional hazard assessment ( FHA) 
GATO 14/10 and 34/32 according to ESARR 4; this was submitted to the FOCA 
on 14 June 2007 and subsequentl y approved by the latter. This safety clarifi ca-
tion came to the con clusion that “ safety can be adequate ly guaranteed with the 
currently applicable procedures”. 

With r egard to the present seri ous incid ent, t he f ollowing extra cts fr om FH A 
GATO 14/10 and 34/32 are of significance: 

1.6.4.2 Goal 

“The goal is to demonstrate that the existing system is acceptably or at least tol-
erably safe. If the assessment uncovers hazards which ar e considered as unac-
ceptable, these shall be addressed and mitigat ed immediately. Additionally, any 
other obser vations about how the safety level could be i mproved sh all be ad-
dressed.“ 
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1.6.4.3 Scope of the safety clarification 

“The scope of the safety case is to identify the hazards associated with 

 Potential conflicts between IFR departures on any SID RWY 10 LSZH and IFR 
arrivals LSZH RWY 14 on any publis hed instrument approach procedure con-
ducting a missed approach. 

(…) within the following system boundaries: 

 The departure phase from the issuance of the take-off clearance RWY 10 or 
RWY 32 until the departing aircraft reaches 5000 ft AMSL. 

 Arriving airc raft fr om F AP/FAF RW Y 14 or RWY 34 unti l the end of the  
missed approach procedure.“ 

1.6.4.4 Description of the hazard 

In the FHA, the combination of a departure from runway 10 and a go-around by 
an aircraft approaching runway 14 is listed as the first hazard (hazard 01 – H01): 
“Departing flight on SIDs VEBIT 2E , ALBIX 1D  or WIL 1D and missed approach 
performed by an arrival RWY 14.“ 

1.6.4.5 Consequence of the hazard 

With regard to the consequences of such a situation on aviation safety, the FHA 
mentions the following points: “Increase in  w orkload, n on-standard situation 
which requires pri ority treatment.” The safety clarifi cation further assumes that 
such a situation is only of short duration: “Two aircraft involved for a short period 
of time“.  

1.6.4.6 Dealing with the hazard 

The FHA assumes that in the event of a hazard due to the combination of a run-
way 10 dep arture an d a runway 1 4 go-ar ound such a situati on wou ld be de-
tected quickly, because handling it is part of the standard training of an air traffic 
controller: “The situation is likely to be detected, recovery from t he si tuation is  
possible, as it is part of the standard ATCO training. “ 

1.6.4.7 Frequency 

As an acceptable frequency for such a hazard the FHA states that this should not 
happen more often tha n once per month: “H01 shall not occur more than once 
per month to once per year”.  
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1.6.4.8 Assessment of the hazard 

The following fundamentals are ass umed for a statistical assessment of the haz-
ard:  

 The total operating tim e of Zuri ch airport air traffic control is 400 000 min-
utes per year or about 18 hours per day. 

 Each year the utilisation concept for runway 10 is applied for 12 000 min-
utes.  

 Each year, 1500 departures take pl ace on runway 10 standard instr ument 
departures. 

 The period within which a departing aircraft may be exposed to the hazard is 
approximately one minute. 

 Each year 120 go-arounds take place on runway 14 approaches. 

 Each year fi ve go-arounds take place on ru nway 14 approaches while r un-
way 10 is being used for take-offs. 

 In the ten y ears preceding the FHA, accordin g to the authors of th e safety 
clarification no incident was reported in which safety was compromis ed dur-
ing a runway 14 go-around and a simultaneous take-off from runway 10. 

 “The probability that a GA 14 occurs when a DEP 10 is in the hazard area is 
approx. 0.625 per year. This is assuming that a DEP 10 and a GA 14 occur 
completely independently”.  
In summary, the FHA therefore came to the conclusion that the probability 
of an aircraft being below 5000 ft AMSL while a go-around is occurring on a 
runway 14 approach is approximately 62.5% per year. In other words, on 
the basis of this probability, such a situation occurs every 1.5 years. It is as-
sumed that a departure from runway 10 and a go-around on runway 14 are 
two completely independent events. 

1.6.4.9 Conclusion of the safety clarification 

The safety clarification comes to the following conclusion:  

“Based on this FHA it  can be concluded that the current OPS procedures are ac-
ceptably safe and the mitigations in place are appropriate.” 

1.6.4.10 Recommendation of the safety clarification 

The following re commendation is formulated at th e end o f th e sa fety clarifi ca-
tion: 

“Even though the present operation is assessed as being safe, a bett er segrega-
tion of the SIDs and th e missed ap proach nominal tracks could fur ther improve 
safety by enabling a less complex operation.” 
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2 Analysis 

2.1 Technical aspects 

Both for the aircraft involved and for th e air traffic control systems concerned, 
there are no indi cations of any pre-existing technical defects which might have 
caused or influenced the serious incident. 

2.2 Human and operational aspects 

2.2.1 Operating concept 

Apart from the timing of tak e-offs and landings as described, visual flight traffic 
must, if necessary, als o be integrat ed into the traffic concept. According to th e 
ATCO’s statemen ts, the close coordination of departure pla nning wi th the GRO 
controller and co nsideration o f th e diff erent weight an d airspeed categ ories 
makes traffic planning more difficult because it  demands greater concentration. 
Consequently, this runway utilisation conc ept is  distinctly m ore demanding than 
other concepts. 

2.2.2 Air traffic control 

The approach of DLH 1 LA took place under APE radar  vectors until the aircra ft 
entered the runway 14 ILS. Radar vectors and descent instruct ions were without 
anomalies and at 12:36:50 UTC the crew reported that they were established on 
the l ocaliser. Accor ding to t he st atement b y th e APE, t he approach t ook pla ce 
without any indicati on of a possibl e mi ssed a pproach. Eq ually there were n o 
comments concerning vectors or establishment by the crew during the approach.  

At 12:35:38 UTC, R JA 149 received take-off clearance, took off from runway 10 
and flew on SID VEBIT TWO ECH O. After a l eft turn, the departure route then 
crossed the runway 14  final approach on a w esterly heading. As a rule, DEP  
gives a clearance for a cl imb above 5000 ft as  early as the first call. In th is case, 
DEP had cleared RJA 149 to climb to FL 120 after the transfer from ADC. 

The ADC controller th en con centrated on an ai rcraft which  had re ceived cl ear-
ance to take off from runway 10 at 12:37:33 UTC and w hich was  on its initial 
climb. He t hen cle ared an executi ve aircra ft t o taxi from  the north ern taxiway 
onto runway 10. At ap proximately this time, the crew of DLH 1LA initiated the 
go-around. The ADC controller, however, was not aware of this, as he was busy 
planning the next depa rture an d w as con centrating on th e area of r unway 10  
and its taxiways.  

After the cr ew o f th e executive ai rcraft ha d r ead back t his clear ance, h e in -
structed an aircraft wait ing on the southern taxiway to ta xi onto run way 10 as 
soon as the  executi ve aircraft had  taken o ff. Immediately after th e crew co n-
cerned had confirmed the conditional clearance, the frequency was fr ee for t he 
first time since DLH 1LA had initiated its missed approach procedure. The crew of 
DLH 1LA were now able to report that they had initiated a go-around.  

The ADC controller now realised that DLH 1LA was going a round, upon which he 
immediately triggered the call-out using the g o-around button. By means of this  
measure he indicated to the other controllers in DEP and APP that a go-around 
was in progress.  
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The ADC controller then cleared DLH 1LA for th e standard missed approach pro-
cedure up to 5000 ft. For the crew of DLH 1LA this was confirmation of the stan-
dard missed approach procedure.  

The ADC controller was made aw are of the conflict between DLH 1LA  and RJA 
149 shortly afterwards, when the STCA alert was triggered at 12:38:39 UTC. 

The coach and his trainee at th e DEP posi tion had almost simultan eously de-
tected the impending conflict and somewhat earlier than the ADC controller. At 
12:38:30 UTC the train ee at tempted to est ablish the necessary verti cal separa-
tion by issuing traffic information to RJA 149 and instructing the aircraft to expe-
dite its climb to 6000 ft. 

After RJA 149 was first cleared to climb to FL 120, the new instruction to climb 
quickly to 6000 ft was capable of being misunderstood. At this time, RJA 149 was 
climbing to 4700 ft. 

The coach then took over radiotelephone communications. The entire sequence 
of events t ook pl ace wit hin a sh ort time. A ttempting to resolve the im pending 
loss of vertical separati on had littl e effe ct, given the flight phase in w hich RJA  
149 found itself. At this time, RJA 149 was retracting its high-lift devices and was 
therefore not in a good position to increase its rate of climb. 

2.2.3 Flight crews 

2.2.3.1 DLH 1LA 

There were no anomalies for th e crew of D LH 1LA during t he descent or during 
alignment on the instrument landing syst em. The observations o f the air traf fic 
controllers a nd th e recordings of th e radar data confirmed  an appr oach within  
the usual r ange in terms of altitude and heading. The Commander under obser-
vation stated that because of overspeed with simultaneous idle power he had ini-
tiated the go-ar ound when a radar  altitude of 1000 ft AGL (above ground level) 
was indicated. 

The go-around procedure is applied when it becomes apparent in t he course of 
an approach that th e aircraft is not alig ned both laterally and verti cally on the  
landing runway or on the instrument landing system w hen it is at an altitude of 
1000 ft AAL (above airport level) at the latest. Moreover, l anding configuration, 
power set ting and speed must  cor respond t o the target values. In t he present 
case, according to the crew’s assessment , at l east one of these values was not  
within the required range, and this  is wh y the go-around was initiated. This be-
haviour is usual and appropriate and is also expressly required in the training of 
cockpit crews. 

Aircraft currently in service generally attain high rates of climb in the first phase 
of a  go-around, because at th e time of the go-around at the destina tion aero-
drome th e fuel f or the flight from t he d eparture a erodrome t o the d estination 
aerodrome has been consumed, r esulting in  a relatively low to tal airc raft mass  
compared with take-off. In addition, the change in configuration (retracting the 
gear and partial retraction of flaps and slats) is already taking place du ring the 
transition from a descent to a climb.  
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Furthermore, substantially more kinetic energy is stored in an aircraft during the 
approach than during take-off, especially if the go-around is initiated because of 
an approach which is too fast or too high . All these factors result in an aircraft 
generally exhibiting a di stinctly higher ra te of cl imb in t he first phase of a go-
around than during a take-off. This is a desirable effect, because it  ensures that 
a safe distance between the ground and the aircraft is attained quickly. 

In the pres ent case, the standard m issed approach alti tude of 5000 ft was only 
about 2000 ft higher than the altitude at which the go-around was initiated. T his 
meant that DLH 1LA reached an altitude of 5000 ft approximately one minute af-
ter initiating the go-around and before the threshold of runway 14. 

If all parameters are not within the requir ed limits during an approach, the crew  
may abort an approach at any time and initiate a go-around manoeuvre. The ini-
tiation of the go-around by the crew of DLH 1LA was therefore a safety precau-
tion. 

The TCAS d escent was initiated by the crew without any delay and reported to 
ATC as soon as the frequency occupancy allowed.  

2.2.3.2 RJA 149 

RJA 149 was already on the Zurich  Departure frequency. According to informa-
tion from the instructing Commander, acceleration for the purpose of retracting 
the flaps (acceleration/clean-up) began during the climb at an altitude of 4400 ft. 
DLH 1LA, w hich was cli mbing and converging from ahead and to the r ight, was 
still on the Zurich T ower frequency and was noticed duri ng the climb at 4800 ft 
QNH as a result of the TCAS traffic advisory (TA). 

At this time both aircraft were under instrument meteorological conditions. Dur-
ing the TCA S TA and RA the aircraft was in clean configuration . On the basis of 
the crew statements it can be assumed that the TCAS RA was followed. RJA 149 
had in fact already completed the flaps/slats retraction procedure, but may have 
accelerated further.  

In this flight condition only little kinetic energy is available to carry out an upward 
avoiding ma noeuvre, w hich m ay have l ed to the relatively low i ncrease in the 
rate of climb. It was only possible to comply wi th the ATC i nstruction “climb im-
mediately to 600ft” to a limited extent for the same reason.  The c rew followed 
the corresponding instructi ons and warn ings (TA/RA) in accordance with proce-
dures. 

The crew of RJA 149 did not send the essenti al radio report: “Jordanian one four 
niner, TCAS climb”. This report is essential so that  air traffi c control is inform ed 
of a TCAS manoeuvr e and may for  its part not  intervene further un til the cr ew 
report: “clear of conflict“. 
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2.3 Organisational aspects and general conditions 

If the VEBIT 2E standa rd departure procedure is compar ed with th e runway 14 
standard missed appr oach procedure applicable at the time of the serious inci -
dent, it is apparent that no standard separation exists between these two proce-
dures. This is known to the air traffic controllers. Separation is guaranteed s olely 
by corresponding instructions from the air traffic controllers and this reduces the 
procedure's error tolerance.  

Moreover, the runway 10 utilisation concept features a relative ly high coordina-
tion effort and workload for aerodrome control. In view of the fact that it is ap-
plied only for about 3 % of th e annual opera ting time, ai r traffi c controllers are 
not very familiar with it, and this  makes it  even more challeng ing. Regular train-
ing in this concept on the simulator would therefore be essential.  

To clarify the risks, in its letter of 9 May 2006 the Federal Office of Civil Aviation 
asked Skyguide to pr ovide proof t hat sa fety can be adequately guaranteed for 
the procedure applied at that time of the serious incident to runway 10 take-offs  
and runway 14 landin gs. In order to provide such proof, Skyguide conducted a 
so-called functional hazard assessment (FHA). 

This was submitt ed sh ortly before the s erious incident a nd ap proved by t he 
FOCA. This safety clarification anticipates that in the event of a go-around by an 
aircraft approaching runway 14 duri ng a ta ke-off from ru nway 10 with a subse-
quent left turn to the west may lead to an incr eased workload for controllers and 
may cause an extraordinary situation which demands th at priorities be set. Th e 
FHA further assumes that the situation can be detected and resolved quickly, as 
it is part of the standard training of an air traffic controller. 

However, as the present serious incident illustrates, the controllers involved were 
surprised by the situa tion which ar ose and lat er stated that they h ad never ex-
perienced such a situation before. In particular, however, there was also no indi-
cation that such combinations of departure and missed approach procedures had 
ever been practised in the simulator. 

Hence it is clear that the assumpti on, or ra ther the ass essment, of the safe ty 
clarification that such a situation can be dealt with by a  controller solely on the 
basis of his standard training was incorrect.  

In the functional hazard assessment, the la ck of procedural separation between 
the standard departure procedures for runway 10 and the missed approach pro-
cedure on runway 14 is not dealt with. This is a further indication that the safety 
clarification is content to guarantee the safe execution of a demanding and risky 
procedure solely by means of controllers' skills and possible courses of action.  

It is striking that the FHA actually maintains that the procedures examined would 
exhibit acceptable safety levels yet recommends that in future the flight paths of 
standard d eparture a nd missed a pproach procedures shou ld be spati ally sepa-
rated in order to improve safety and achieve less complex operation.   
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The fact that since then no improvements have been made in this respect indi-
cates th e in effectiveness of su ch p roposals put forwar d sol ely as desir able im -
provements. 

Furthermore, it seems that the degree of independence of this safety clarification 
is questionable, as for the most part th e companies involved were the same as 
those which designed or calculated the corresponding procedures or which influ-
enced their selection. 

In summary, it is appropriate to conclude that the operating concept for a ‘Bise’ 
wind situation as applied at the time of the serious incident exhibited substantial 
defects and  consequently in th e pr esent cas e was no l onger able to be impl e-
mented safely by the air traffic controllers involved. 

3 Conclusions 

3.1 Findings 

3.1.1 Technical aspects 

 The in vestigation pr oduced n o in dications of any pre-existing tech nical 
faults which might have caused the incident. 

 On both aircraft the TCAS generated a resolution advisory, the instructions  
of which were obeyed immediately and correctly by the crews. 

3.1.2 Crews 

 The crews of the two aircraft involved in the serious inci dent were in pos-
session of the licences necessary to exercise their activities. 

 The cockpit of DLH 1LA was occupied by a commander under supervision, 
a first officer and a supervising commander. 

 The commander in  trai ning on DL H 1LA had 8000 hou rs of fl ying experi-
ence, including 3000 hours on the type B737. 

 The cockpit of RJA 149 was occupied by a commander under supervision, a 
first officer and a supervising commander. 

3.1.3 Air traffic control personnel 

 The air traf fic controllers and the tr ainee controller were in possessio n of 
the licences necessary for the exercise of their activities. 

 The departure position was occupied by a coach and a trainee. 

 The departure coach was sitting on the left of the trainee and working with 
a headset. 

 At the time of the serious incident, the trainee had three days to go before 
the final skill assessment. 
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3.1.4 Sequence of the serious incident 

 DLH 1LA wa s flying under instrument flight rules and when the go-ar ound 
was initiated was in contact with Zuri ch ADC and within its area of compe-
tency.  

 At the time of the serious incident, DLH 1LA was within Zurich DEP’s area 
of competency but was still in contact with Zurich ADC. 

 RJA 149 was flying according to instrume nt flight rules and was in contact 
with Zurich DEP and was within its area of responsibility. 

 At 12:35:38 UTC, RJA 149 was cleared to take off from runway 10. It fol-
lowed the VEBIT 2E standar d departure r oute and at 12: 37:33 UTC re-
ceived clearance to climb to flight level FL 120. 

 At 12:37:33 UTC, an execu tive aircraft received clearance to take o ff from 
runway 10. 

 At 12:37:141 UTC during its ILS approach on r unway 14, DLH 1LA initiated 
a go-around at an altitude of 2900 ft QNH. 

 The ADC air traffi c controller was not initiall y aware of the go-around by 
DLH 1LA because h e was busy pla nning the next departure and was con-
centrating on the area of runway 10 and its taxiways. 

 Since the frequency was occupied, the cr ew of DLH 1LA were only abl e to 
report their go-around to aerodrome control at 12:38:10 UTC. 

 The ADC “call-out” after the “going around” report from the DLH crew took 
place without delay by means of an entry in the TACO system.  

 At 12:38:15 UTC, DLH 1LA was instru cted to follow the standard missed 
approach procedure for runway 14 and to climb to 5000 ft QNH. 

 The go-around call-out was registered by the coach and trainee together. 
They b oth also realised that DLH 1LA had al ready passed appr oximately 
4000 ft QNH and that RJA 149 was on  a westerly heading. The ensui ng 
conflict situation was also detected by them both. 

 The instruction to the crew of RJA 149 to turn right immediately was given 
at 12:38:47 UTC by the coach, but it was not obeyed. 

 At 12:38:53 UTC, DLH 1LA had reached an altitude of 5000 ft QNH. 

 The TCAS system in DLH 1LA generated a traffic advisory (TA), followed by 
a resolution advisory (RA), upon which th e crew carri ed out a TCA S de-
scent and reported this immediately to aerodrome control at 12:39:00 UTC.  

 The closest point of approach between DLH 1LA  and RJA 14 9 occurred at 
12:39:06 UTC, with a l ateral distance of  1.1 NM and an  altitude difference 
of 600 ft.  

 The minimum separation prescribed in this situation is 3 NM horizontally or 
1000 ft vertically. 
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 The TCAS system in RJA 149 initially generated a traffic a dvisory (TA), fol-
lowed by a resolution advisory (RA). The crew obeyed the “climb climb" in-
structions, but there was no corresponding report to ATC. 

 According to the radiotel ephony recordings on the 125.950 MHz Zurich de-
parture frequency, several replies by the crew of flight RJA 149 are partly 
or completely unintelligible. 

3.1.5 General conditions 

 Visual meteorological conditions (VMC) prevailed in the Zurich control area. 

 During the incident, the aircraft involved were above the control area under 
instrument meteorological conditions (VMC); the cr ews had no visual con-
tact with each other.  

 According to th e air tr affic controllers’ statem ents, th ere was an average 
volume of traffic, with a high level of complexity. 

 At the time of the serious incident, there was no procedural separation be-
tween th e departure r outes fr om runway 10  in Zuri ch, w hich a fter a  left 
turn cr oss the centr e line of ru nway 14 on a westerly heading, and the 
missed approach procedure for runway 14. 

 The runway 10 utilisation concept features a relatively high coordination ef-
fort and workload for aerodrome control.  

 The safety clarification for the runway 10 utilisation concept assumes that a 
hazardous convergence of two aircraft can be det ected and resol ved 
quickly, as it forms part of the standard training of an air traffic controller.  

 The controllers involved were surpri sed by the situation w hich aros e and 
later stated that they had never experienced such a situation before.  

 There w as also no in dication th at such combi nations of departure a nd 
missed approach procedures had ever been practised in the simulator.  
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3.2 Causes 

The serious incident arose as a resu lt of the inadvertent convergence of  a com-
mercial air craft ta king off from ru nway 10 a nd a comm ercial air craft goi ng 
around on runway 14, which involved a high risk of collision. It is attributabl e to 
a runway utilisation concept in a ‘ Bise' wind situation whi ch overtaxed the air 
traffic controllers involved because it featured the following shortcomings: 

 Procedural separati on did not exist betw een t he stan dard depar ture route 
VEBIT TWO ECHO fr om runway 10 and the standard missed app roach pro-
cedure for runway 14. 

 The corresponding safety clarification had regist ered the hazard only inade-
quately. 

 The air traffic controllers had been in adequately train ed i n respect of the 
possible conflict situation and were therefore surprised by it. 

4 Safety recommendations and measures taken since the serious incident  

4.1 Safety recommendations 

4.1.1 Safety deficit 

On 24 October 2007, a serious incident occurred 2.4 NM north-north-east of the 
Kloten VHF omnidir ectional r adio beacon (KL O) between an IFR a pproach on 
runway 14 and an IFR departure from runway 10. The approaching air craft had 
initiated a go-around for technical reasons and shortly before passing the thresh-
old of runway 14 had already attained the standard missed approach a ltitude of 
5000 ft.  

The air craft departing from runway 10 was on the VEBIT TWO ECHO standard 
departure route assigned by air traffic control, climbing to FL 120 in a w esterly 
direction and was passi ng an altitude of 4800 ft when a T CAS warning was re-
ceived. After reception of the traffic advisory (TA) from the traffic alert and colli-
sion avoidance s ystem (TCAS), there f ollowed a co rresponding res olution ad vi-
sory RA for both aircraft. The crews followed the TCAS instructions in accordance 
with procedures.  

At the time of the serious inciden t, there was no procedura l separation between 
the departure r outes fr om runw ay 10 an d t he missed  a pproach pr ocedure for 
runway 14 in Zurich as the former crosses the centre line of runway 14 on a 
westerly heading after a left turn. 

The runway 10 utilisation concept features a relatively high coordination effort 
and workload for aerodrome control.  

The standard missed approa ch altitude was redefined in June 2008 as 4000 ft. 
This change was not in fact made as a resu lt of this inci dent. Though it does re-
duce th e ris k of conflict betw een departures fr om runwa y 10 and ru nway 14 
missed approaches, procedural separation is n ot, however, guaranteed even in  
the current situation.  
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To clarify the risks, in its letter of 9 May 2006 the Federal Office of Civil Aviation 
asked Skyguide to pr ovide proof t hat sa fety can be adequately guaranteed for 
the procedure applied at t hat t ime of the s erious incident involving runway 10 
take-offs and runway 14 landings. In order to provide such proof, Skyguide con-
ducted a so-called functional hazard assessment (FHA). 

This was submitt ed sh ortly before the s erious incident a nd ap proved by t he 
FOCA. It is noteworthy that this safety clarification did not deal with the lack of 
procedural separation between the departure and the go-around which led to the 
present serious incident. 

The inv estigation sh owed tha t th e assumption by th e saf ety clari fication th at 
such a situa tion can be handl ed by air tr affic controllers solely on the basis of 
standard training was incorrect.  

Furthermore, it seems that the degree of independence of this safety clarification 
is questionable, as for the most part th e companies involved were the same as 
those which designed or calculated the corresponding procedures or which influ-
enced their selection. 

4.1.2 Safety recommendation No. 369 

The Aircraft Acc ident Investigation Bureau is no t issu ing a sa fety recommenda-
tion con cerning the la ck of proced ural separa tion, bu t ref ers to safet y recom-
mendation No. 369 issued on 10 June 2005: “The Federal Office for Civil Aviation 
should arrange that for traffic situations such as the one under consideration ATC 
applies pr ocedures wh ich guara ntee minimu m separation under all  circum -
stances, both in IMC and in VMC.”  Implementation of this safet y recommenda-
tion would also eliminate the present safety deficit. 

4.1.3 Safety recommendation No. 426 

The FOCA should ensure that until safety r ecommendation No. 369 i s imple-
mented, air traffic controllers are adequately trained in applying the current pro-
cedures.  

4.2 Measures taken since the serious incident 

In a statem ent dated 31.10.201 0, the Civ il Aviation Safety Offi cer of the DETEC 
published th e following  decision r egarding the safet y recommendation No. 369  
issued by the Aircraft Accident Investigation Bureau on 10 June 2005:  

"Implemented Safety Action for CD-2008-26C 

Implemented measures 

Skyguide has introduced radar separation for IFR aircraft operating in VMC in the 
vicinity of an airport. If below minimum vector ing altitude, the flight crew must 
perform approaches and departures between ground and minimum vectoring al-
titude at own navigation. 
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Additionally FOCA has i mposed the introduction of cu t-off points for ar riving air-
craft on a RWY whe re the missed approach procedure of that RWY is c onflicting 
with the SID of another RWY and the conflict point is below minimum radar vec-
toring altitude. 

Both m easures hav e a  positiv e effect on saf ety, h owever, in fluence capa city 
dramatically. Th e demonstration of acceptable safety when conductin g fur ther 
optimization steps toward better capacity is guaranteed by mandatory application 
of safety ris k assessment and mitigation  pr ocesses, as  w ell as th e a cceptance 
procedure from FOCA." 

 

 

Payerne, 30 November 2010 Aircraft Accident Investigation Bureau 

 

This report contains the AAIB’ s conclusions on the circumstances and causes of the acci-
dent/serious incident which is the subject of the investigation. 

In accordance with art 3.1 of the 9th edition, applicable from 1 November 2001, of Annex 13 
to the Convention on I nternational Civil Aviation of 7 December 1944 and article 24 of th e 
Federal Air  Navigation Act, the sol e purpose of the in vestigation of a n aircr aft accident or 
serious incident is to prevent accidents or s erious incidents. The le gal assessment of acci-
dent/incident causes and circumstances is expressly no concern of the incident investigation. 
It is therefore not the purpose of this investigation to determine blame or clarify questions of 
liability. 

If this report is used for purposes other than accident prevention, due consideration shall be 
given to this circumstance. 


