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The aim of the aircraft accident investigation board is solely to identify mistakes and/or deficiencies capable of 
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occurrences of similar cause(s).  It is not up to the investigation authority to determine or divide blame or 
responsibility.  This report shall not be used for purposes other than preventive ones. 
 

(Law on Aircraft Accident Investigation, No. 35/2004) 
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INCIDENT

Aircraft Type and Registration:  Dorn�er 328-�00, TF-CSB

No & Type of Engines:  2 Pratt and W�tney PW ��9B turboprop eng�nes

Year of Manufacture:  �997

Date & Time (UTC):  �� June 2006 at �256 hrs

Location:  Near Sumburgh A�rport, Shetland

Type of Flight:  Publ�c Transport (Passenger) 

Persons on Board:  Crew - 3 Passengers - �7

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  6� years

Commander’s Flying Experience:  �8,000+ hours (of wh�ch approx�mately 280 were on 
type)

 Last 90 days - �20 hours
 Last 28 days -   36 hours

Information Source:  AAIB F�eld Invest�gat�on

Synopsis

Dur�ng a v�sual approach to Sumburgh A�rport, the 

a�rcraft encountered worsen�ng weather cond�t�ons and 

inadvertently flew into close proximity with the terrain.  

The crew were alerted to the s�tuat�on by on-board 

equ�pment, but the commander d�d not respond to the 

‘PULL UP’ warn�ngs �t generated.  The approach was 

cont�nued and a safe land�ng made at the a�rport.  The 

investigation identified a number of organisational, 

tra�n�ng and human factors �ssues wh�ch contr�buted 

to the crew’s �ncorrect response to the s�tuat�on. Two 

recommendat�ons were made, concern�ng crew tra�n�ng 

and regulatory overs�ght of the a�rcraft operator.

History of the flight

The aircraft was engaged on a return charter flight from 

Aberdeen A�rport to Sumburgh A�rport �n the Shetland 

Isles.  The flight crew, comprising a very experienced 

captain and a relatively inexperienced co-pilot in his first 

commercial flying position, reported for duty at 1100 hrs.  

During pre-flight preparations the flight crew noted that 

the w�nd at Sumburgh was forecast to be from �50º(M) 

at about �2 kt, so the poss�b�l�ty of a v�sual approach to 

Runway �5 was d�scussed.  The ma�n �nstrument runway 

at Sumburgh was Runway 09/27.  The commander was 

fam�l�ar w�th Sumburgh A�rport, although he had last 

operated there w�th a d�fferent company seven or e�ght 

years prev�ously.  The co-p�lot had only been to Sumburgh 

once, about s�x months prev�ously.  The commander, 
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who was to be the handl�ng p�lot, stated that he d�scussed 
w�th the co-p�lot a route �nbound to the a�rport wh�ch 
went further to the west than was necessary, �n order to 
show h�m some of the local terra�n features.  However, 
the co-p�lot’s recollect�on was that the d�scuss�on was 
l�m�ted to the poss�b�l�ty of a v�sual approach, and d�d 
not extend to the rout�ng or poss�ble reasons for �t.

The aircraft took off from Aberdeen at 1222 hrs.  On 
board were the two flight crew, a cabin attendant and 
17 passengers.  During the cruise portion of the flight, 
the co-pilot obtained the Sumburgh ATIS report ‘Juliet’, 
t�med at �220 hrs:

“…Runway 09 in use, surface wind 150 degrees at 
9 kt, visibility 7,000 metres, few clouds at 600 feet, 
temperature 13º(C), Dew point 11º(C), runway 
dry, No RVR available”.

The commander reported that he br�efed for a v�sual 

approach to Runway �5, along the l�nes that had been 

discussed before the flight.  He also briefed the Localiser/

DME approach to Runway 09 �n case the v�sual approach 

was not poss�ble or not approved.   The commander then 

entered a nav�gat�on waypo�nt �nto the Fl�ght Management 

System (FMS); the waypo�nt was 5 nm to the west of the 

Sumburgh VOR/DME which was located at the airport.  He 

briefed the co-pilot that he would fly towards this point and 

then towards the h�gh ground of F�tful Head before turn�ng 

right towards the airport and flying to a ‘right base’ position 

for Runway �5 (F�gure �).  However, the co-p�lot recalled 

that the commander br�efed for the �nstrument approach 

to Runway 09, and added as a ‘footnote’ that they should 

request a v�sual approach to Runway �5.  The co-p�lot d�d 

not recall the commander briefing a route, configurations, 

speeds or alt�tude targets for a v�sual approach.  
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The commander later stated that, �f the weather d�d not 

perm�t a v�sual approach, h�s plan was to turn r�ght at the 

FMS waypoint, towards the VOR/DME, and from that 

po�nt seek radar ass�stance for an �nstrument approach.  

This was not included in the briefing he gave the co-pilot.

On first contact with Sumburgh Approach Control, and 

�n accordance w�th the commander’s �nstruct�ons, the 

co-p�lot requested a v�sual approach to Runway �5, 

wh�ch was approved.  At th�s stage the a�rcraft was 

rout�ng towards the FMS waypo�nt but the crew were not 

v�sual w�th the a�rport.  The co-p�lot later reported that 

he was content w�th the plan for a v�sual approach, be�ng 

aware that the commander had operated �nto Sumburgh 

many t�mes beforehand.

Having approved the crew’s ‘own navigation’, the 

Approach controller �nstructed them to reduce a�rspeed 

to 180 kt, as there was other traffic ahead, flying from 

left to r�ght and follow�ng the Local�ser/DME approach 

to Runway 09.  The crew were cleared to descend to 

2,�00 ft alt�tude wh�ch was the Sector Safe Alt�tude 

(SSA) for a�rcraft approach�ng the a�rport from the 

south-west.  The commander �nstructed the co-p�lot to 

adv�se ATC that they were able to cont�nue v�sually. 

The Approach controller then cleared the crew for a 

v�sual approach to Runway �5, w�th no further ATC 

descent restr�ct�on.

The co-p�lot reported that he could not see the a�rport 

as �t was obscured by cloud, but could see h�gh ground 

ahead and to the r�ght.  He asked the commander �f he 

�ntended to turn to the r�ght before the h�gh ground, and 

the commander sa�d he would.  At th�s po�nt the co-p�lot 

thought that the h�gh ground he could see was F�tful 

Head, and recalled that, on h�s last v�s�t to Sumburgh 

some six months previously, he had flown a visual 

approach wh�ch turned comfortably �ns�de F�tful Head 

from a downwind position on Runway 15, having flown 
a published ‘cloud break’ procedure.  The co-pilot later 
thought that the h�gh ground he saw was that to the north 
of the a�rport, s�nce F�tful Head was actually obscured 
by clouds at that stage.

As the a�rcraft descended below the selected alt�tude of 
2,�00 ft the alt�tude alert sounded, and the commander 
asked the co-p�lot to s�lence the alert.  The co-p�lot 
momentar�ly selected a h�gher alt�tude wh�ch cancelled 
the alert, then reset the selector to 2,�00 ft, wh�ch was 
also the ‘missed approach’ altitude.  The commander did 
not spec�fy wh�ch alt�tude he �ntended descend�ng to, 
and the co-p�lot d�d not query th�s.  The commander later 
sa�d that he had �ntended to descend to �,000 to �,200 ft, 
be�ng a he�ght appropr�ate to a downw�nd pos�t�on.

The aircraft continued to descend whilst flying towards 
the h�gh ground of F�tful Head (elevat�on 930 ft amsl).  
Ne�ther the commander nor co-p�lot were v�sual w�th 
the coastl�ne or the headland �tself, though both were 
�n v�sual contact w�th the surface of the sea.  As the 
a�rcraft descended the v�s�b�l�ty decreased, �n what the 
commander later descr�bed as “th�cken�ng haze”.  The 
commander thought that he had descended to about 
�,000 ft, and was abeam the FMS waypo�nt, when he 
dec�ded that cond�t�ons were not good enough for a 
v�sual approach.  He therefore started a turn to the r�ght, 
and later reported that h�s �ntent�on had been to pos�t�on 
the a�rcraft for an �nstrument approach.  The commander 
sa�d that he was about to vo�ce these �ntent�ons to the 
co-pilot when the crew received the first Enhanced 
Ground Prox�m�ty Warn�ng System (EGPWS) alert, 
“CAUTION TERRAIN”.   

Ne�ther crew member recalled look�ng at the EGPWS 
d�splay (a small ded�cated d�splay on each p�lot’s 
�nstrument panel, wh�ch produces a graph�c d�splay of 
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the surround�ng terra�n, based on the a�rcraft’s pos�t�on 
and an �nternal terra�n database).  The “CAUTION 

TERRAIN”   alert was followed by a “TERRAIN TERRAIN 

PULL UP” warn�ng.  The co-p�lot descr�bed look�ng up 
and see�ng a cl�ff or steep h�ll ahead of the a�rcraft as the 
commander �ncreased the bank angle to the r�ght.  The 
co-p�lot thought that the a�rcraft was below the level of 
the h�ghest terra�n, and was aware of sea b�rds �n the 
v�c�n�ty.  Soon afterwards, the co-p�lot heard the land�ng 
gear warn�ng s�ren. Th�s aural alert was accompan�ed by 
a flashing red light in the landing gear selector handle, 
wh�ch �nd�cated that the a�rcraft was below 500 ft rad�o 
alt�tude w�th the land�ng gear not down.  

The commander was aware of the “TERRAIN TERRAIN 

PULL-UP” warn�ng, but was v�sual w�th the terra�n and 
thought that h�s turn was tak�ng the a�rcraft clear of �t.  
He was also �n s�ght of the sea surface and cons�dered 
that the safety of the a�rcraft would not be jeopard�sed by 
cont�nu�ng w�th the v�sual approach.  He d�d not �ncrease 
alt�tude, as he thought that to do so may cause h�m to 
lose v�sual contact w�th the terra�n or the sea surface.  
Both crew members subsequently stated that they had 
the �mpress�on that the a�rcraft had been track�ng towards 
the most southerly end of F�tful Head, and that the area 
to the�r r�ght was clear of terra�n. 

The “TERRAIN TERRAIN PULL-UP” warn�ng cont�nued 
after the aircraft had turned right and was flying along 
the l�ne of the cl�ff, st�ll at about 400 to 600 ft and below 
the level of the cl�ff top.  The land�ng gear warn�ng 
s�ren was also sound�ng, mak�ng commun�cat�ons 
difficult between the two pilots and between the co-pilot 
and ATC.  The co-p�lot was alarmed by the s�tuat�on 
and cons�dered tak�ng control from the commander.  
However, he thought that to attempt to do so wh�lst 
the a�rcraft was manoeuvr�ng at low level m�ght place 
the a�rcraft �n a more hazardous s�tuat�on, espec�ally 

as commun�cat�on between the two p�lots was be�ng 
h�ndered by the warn�ng sounds.

As the aircraft turned eastwards and flew towards the 
a�rport the ground prox�m�ty warn�ngs ceased, although 
the land�ng gear warn�ng cont�nued unt�l the land�ng 
gear was lowered.  The rema�nder of the approach and 
land�ng was uneventful.  After land�ng the commander 
quer�ed the broadcast weather cond�t�ons w�th ATC, 
express�ng an op�n�on that they were poorer than the 
ATIS �nformat�on suggested.  

Recorded information

The �nc�dent was captured �n part by the radar on 
F�tful Head �tself, the output of wh�ch was recorded 
and ava�lable for analys�s.  Rad�o transm�ss�ons on 
the Sumburgh Approach and Tower ATC frequenc�es 
were also recorded.  The Fl�ght Data Recorder (FDR) 
and Cockp�t Vo�ce Recorder (CVR) were already �n 
the possession of the AAIB at the time of notification, 
as the same a�rcraft had been �nvolved �n a later 
accident.  However, the data for the incident flight had 
been over-wr�tten.  The a�rcraft was equ�pped w�th an 
EGPWS wh�ch �ncorporated a memory module capable 
of stor�ng tr�ggered alerts and warn�ngs, together w�th 
basic flight data. The EGPWS data was successfully 
downloaded by the manufacturer and was ava�lable for 
analys�s.

Radar and R/T information

Figure 2 shows the aircraft’s radar track and significant 
R/T exchanges.  When the co-p�lot contacted the 
Sumburgh Approach controller he was told that the 
a�rcraft would be radar vectored for the Local�ser/DME 
procedure for Runway 09.  The co-p�lot acknowledged 
th�s, but requested a v�sual approach to Runway �5, 
�f �t was poss�ble.  The commander then transm�tted   
“…WE’VE SET UP OUR NAV BOX TO PUT US ON  A 
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FIVE MILE RIGHT BASE FOR ONE FIVE IF THAT’S OK 

WITH YOU”; the controller repl�ed “… ROGER, YOUR 

OWN NAVIGATION”.  

As the a�rcraft tracked towards a po�nt 5 nm west of the 
Sumburgh VOR/DME (which was the waypoint entered 
�nto the FMS), the crew was cleared by the Approach 
controller to descend to 3,000 ft and to reduce a�rspeed 
to �80 kt.  The controller subsequently �nstructed the 
crew “…DESCEND TO ALTITUDE TWO THOUSAND 

ONE HUNDRED FEET AND REPORT WHEN YOU HAVE 

VISUAL”.  

On the commander’s instruction, the co-pilot transmitted 
“…HAPPY TO CONTINUE, AND VISUAL”.  At th�s 
po�nt the a�rcraft was at 2,�00 ft, bear�ng 250º(M) 
from the VOR/DME at a range of 5.7 nm, and still 
track�ng towards the FMS waypo�nt.  The controller 
repl�ed “…YOU’RE CLEARED VISUAL APPROACH 

RUNWAY 15 FOR THE RIGHT BASE AT 5 MILES, NO 

DESCENT RESTRICTION”.  As the controller began th�s 
transm�ss�on the SSR Mode C alt�tude �nd�cated that the 
a�rcraft began descend�ng below 2,�00 ft, w�th an �n�t�al 
descent rate of between �,500 ft/m�n and 2,000 ft/m�n.

As �t approached the FMS waypo�nt, the a�rcraft 
commenced a gentle turn to the r�ght.  It passed about 
0.2 nm to the east of the waypo�nt, wh�lst descend�ng at 
about �,500 ft/m�n through a Mode C alt�tude of �,300 ft. 
The a�rcraft cont�nued �n a very gentle r�ght turn towards 
the h�gh ground of F�tful Head.  The average descent 
rate reduced as the a�rcraft descended below �,000 ft, to 
about �,000 ft/m�n.  When the a�rcraft was about 0.6 nm 
from the coastl�ne as shown on the radar d�splay, and at a 
Mode C alt�tude of 700 ft, the Approach controller asked 
“… JUST CONFIRM YOU ARE VISUAL WITH FITFUL 

HEAD?” The co-p�lot repl�ed w�th the s�ngle word 

“AFFIRM” and the subsequent radar returns showed the 
aircraft’s turn rate to the right increased significantly 
unt�l the a�rcraft had turned to track approx�mately 
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parallel to the coastl�ne.  The �nd�cated alt�tude rema�ned 

at 700 ft �n�t�ally, then reduced to 500 ft.  At that po�nt 

radar contact was lost, as the a�rcraft became masked by 

the h�gh ground.  

When the a�rcraft reappeared on radar �t was about 

� nm from the runway threshold and st�ll �nd�cat�ng 

500 ft.  The co-p�lot contacted the Tower controller and 

was �mmed�ately cleared to land on Runway �5.  After 

land�ng the commander transm�tted to the Tower:

“…VISIBILITY WAS NOT AS GOOD AS WE’D LIKE SO 

WE HAD TO POSITION FOR THE OTHER RUNWAY, 

SORRY ABOUT THAT”.  

The controller sa�d that th�s had not caused ATC a problem, 

just a measure of concern.  The commander responded:

“…WE DIDN’T GET FITFUL HEAD TILL THE LAST 

MINUTE, THE VISIBILITY IS NOT AS – NEARLY AS 

GOOD AS REPORTED”.

EGPWS information

The pos�t�on of warn�ngs and caut�ons generated by the 
EGPWS are dep�cted at F�gure 3; values �n red are rad�o 
altitudes.  Figure 4 shows the aircraft’s vertical profile for 
the same period.  Flight data for each significant event, 
commenc�ng w�th the start of the recorded data, �s g�ven 
�n Table �.  Two recorded parameters were common to 
each event, these were: landing gear up and landing flaps 
not selected.   

Meteorological information

At the t�me of the �nc�dent a moderate to fresh southerly 
airflow covered the northern Scottish Isles, with a weak 
cold front lying over the Orkney and Shetland area.  The 
southerly flow generated extensive low stratus cloud 
over the area, though �t �s poss�ble there were relat�vely 
large gaps �n th�s cloud layer.  Cloud was reported at the 
t�me as few at 600 ft, but �t �s qu�te l�kely that the cloud 
cover could have �ncreased at any t�me.
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To the north of the a�rport, the cloud cover was reported 

as broken or overcast at �00 to 200 ft.  Accord�ng to ATC 

personnel at Sumburgh, when south or south-easterly 

w�nds preva�l, low stratus commonly affects the a�rport.  

On these occasions, Fitful Head is frequently obscured 

by low cloud.

The Sumburgh Term�nal Area Forecast (TAF), �ssued 

at 0902 hrs on �� June 2006 and val�d for the per�od 

�000 hrs to �900 hrs, was:

Surface w�nd from �50º(M) at �2 kt, v�s�b�l�ty 

3,000 m �n m�st, and broken cloud at 400 ft. 

Temporar�ly, the v�s�b�l�ty may become 7 km, 

w�th broken cloud at 800 ft.

The Meteorolog�cal Aerodrome Report (METAR), �ssued 

at �250 hrs, showed the follow�ng actual cond�t�ons:

Surface w�nd from �40º(M) at �� kt, v�s�b�l�ty 

7 km, few cloud at 600 ft, temperature �3º(C), 

dew po�nt ��º(C), and QNH �0�9 hPa.

Reporting action

The co-p�lot sought to report the �nc�dent that even�ng 
on return to Aberdeen, but was unable to contact the 
company Flight Safety Officer (FSO), who was on a 
flying duty.  Instead, the co-pilot discussed the incident 
with the FSO the next day, and suggested that the FDR 
and CVR be down-loaded to ass�st �nvest�gat�on �nto 
the incident.  The FSO investigated the feasibility of 
remov�ng the FDR (the CVR, w�th only a 30 m�nute 
record�ng h�story, would have been over-wr�tten by 
that t�me).  As the a�rcraft would have been unable to 
cont�nue to operate unrestr�cted w�thout a FDR �nstalled, 
the FSO decided against this course of action, believing 
that subm�ss�on of an A�r Safety Report (ASR) would 
meet the report�ng requ�rements appl�cable to an �nc�dent 
of th�s nature.  The co-p�lot subsequently completed an 
ASR which the FSO sent by fax to the Icelandic Civil 
Av�at�on Adm�n�strat�on (ICAA) on the even�ng of 
�4 June 2006.  The ICAA reported the �nc�dent to the 
Icelandic AAIB on June 21 2006, which in turn notified 
the UK AAIB on 27 June 2006.  
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Elapsed time Event and flight parameters

00:00

Start of recoded data
A�rspeed: 
Groundspeed:
Rad�o alt�tude:
Vert�cal Speed:
Head�ng (M):
Bank angle:

200 kt
227 kt
�263 ft
-�,500 ft/m�n
028º
7º r�ght

00:�9

Look ahead “CAUTION TERRAIN” (note 1)
A�rspeed:
Groundspeed:
Rad�o alt�tude:
Vert�cal Speed:
Head�ng (M):
Bank angle:

�90 kt
2�2 kt
874 ft
-�,079 ft/m�n
049º
4º r�ght

00:30

Look ahead “TERRAIN TERRAIN PULL-UP”
A�rspeed:
Groundspeed:
Rad�o alt�tude:
Vert�cal Speed:
Head�ng (M):
Bank angle:

�87 kt
�97 kt
644 ft
-�,390 ft/m�n
067º
�5º r�ght

00:42

Second look ahead “TERRAIN TERRAIN PULL-UP”  (note 2)
A�rspeed:
Groundspeed:
Rad�o alt�tude:
Vert�cal Speed:
Head�ng (M):
Bank angle:

�54 kt
�53 kt
72� ft
+�2 ft/m�n
�47º
37º r�ght

00:53

Mode 4 “TOO LOW GEAR”
A�rspeed:
Groundspeed:
Rad�o alt�tude:
Vert�cal Speed:
Head�ng (M):
Bank angle:

�44 kt
�2� kt
476 ft
-�,609 ft/m�n
�56º
�2º r�ght

Note 1:     Typically generated at 40 to 60 seconds before terrain conflict, then repeated at 7 second intervals.
Note 2:  When the aircraft enters the ‘pull-up’ warning envelope, a single aural warning is generated, together with the associated 
v�sual alerts.  The system then rema�ns s�lent for �2 seconds.  If, after �2 seconds, the a�rcraft �s st�ll w�th�n the warn�ng envelope, 
the warn�ng �s generated aga�n and w�ll cont�nue to sound unt�l the a�rcraft leaves the warn�ng envelope.

Table 1
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The commander had not sought to subm�t an ASR, but 
was asked by the operator to do so after the co-p�lot 
had alerted them to the �nc�dent.  The commander later 
stated that he was unaware that an EGPWS warn�ng 
necess�tated a safety report, and that he was not fam�l�ar 
w�th the report�ng procedures as far as the Iceland�c 
author�t�es were concerned.

Aerodrome information

Sumburgh A�rport, elevat�on 20 ft, �s s�tuated �7 nm 
south of Lerw�ck, and just north of Sumburgh Head, 
wh�ch �s the southernmost po�nt of the Shetland Isles.  
The airport has two runways available for fixed wing 
a�rcraft.  Runway 09/27 was the ma�n �nstrument 
runway and was �,�80 metres long; Runway �5/33 
was �,426 metres long, w�th no assoc�ated approach 
procedures.  Runway 09 was served by a local�zer/DME 
approach, a VOR/DME approach and an NDB approach.  
An ILS approach was ava�lable on Runway 27 only.  A 
cloud break procedure was also ava�lable for a�rcraft 
approach�ng from the south, based on an �nbound course 
of 010º(M) to the Sumburgh VOR/DME.  

Organisational information

General

The a�rcraft was operated by an Iceland�c company wh�ch 
was based �n Reykjav�k, but wh�ch operated a�rcraft �n 
both Iceland and the UK.  The company’s Aberdeen-based 
a�rcraft were reg�stered �n Iceland and operated under 
an Icelandic Air Operators Certificate, issued to the 
operator by the ICAA.  Day-to-day operat�ons �n the 
UK were conducted from Aberdeen.  Fl�ght operat�ons 
and commerc�al management pos�t�ons were held by 
personnel �n Iceland, who oversaw the act�v�t�es of both 
the Iceland�c and Aberdeen-based operat�ons.

Safety management

The operator had been subject to an �ndependent safety 
aud�t about one month before the �nc�dent wh�ch had 
highlighted a number of deficiencies in the company’s 
safety management system.  At that t�me the operator’s 
Director Flight Operations (DFO) was solely responsible 
for flight safety matters, including handling of incident 
reports, d�ssem�nat�ng safety-related �nformat�on and 
chairing safety meetings.  As a result of the audit, the FSO 
post had been created and had been filled by a line training 
captain at Aberdeen.  The FSO had then received related 
av�at�on safety tra�n�ng (wh�ch had been completed only 
shortly pr�or to th�s �nc�dent), and the new post promulgated 
to company staff.  However, at the t�me of the �nc�dent 
the Operations Manual had not been revised to reflect the 
change and there were no terms of reference establ�shed for 
the FSO post.  For the reporting of accidents and incidents, 
the operator used a ‘Flight Occurrence Report’ form which 
was ava�lable �n the crew area at Aberdeen and �n a folder 
on board the a�rcraft.

Operational advice to flight crew

The company’s Operations Manual (OM) conformed to 
the Jo�nt Av�at�on Requ�rements (JAR) format, although 
the investigation found a number of deficiencies relating 
to a�rcraft operat�ons.

Aerodrome categorisation

In accordance with JAR - Operations 1 (JAR-OPS 1)�, 
the operator’s OM included a method of categorisation of 
aerodromes, w�th Category A be�ng the least demand�ng for 
flight crews and Categories B and C being progressively 
more demanding.   The OM also included a list of 
aerodromes and the�r categor�es; Sumburgh A�rport was 
l�sted as Category B, because of terra�n and weather 
cons�derat�ons.

Footnote

�  JAR-OPS 1 concerns Commercial Air Transportation.
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Using wording taken directly from JAR-OPS 1, the 
OM stated that commanders should be briefed, or 
self brief, by means of ‘programmed instructions’ on 
Category B aerodromes, and that commanders should 
cert�fy as hav�ng done so.  However, the �nvest�gat�on 
establ�shed that there were no �nstruct�ons ava�lable to 
commanders for any Category B aerodromes, �nclud�ng 
Sumburgh.  Nor was there �n place any method by wh�ch 
commanders could cert�fy as hav�ng been so br�efed.  
Additionally, the OM required that any airport ‘special 
briefing’ be included in the handling pilot’s approach 
and landing briefing.

Descent below safety altitude

There was a discrepancy between the operator’s OM 
Part A and another manual issued to flight crews, entitled 
‘D328 Standard Operating Procedures’.  The OM 
conta�ned the follow�ng text concern�ng descent below 
safety alt�tude when not on a publ�shed procedure or 
under pos�t�ve radar control:

“ An aeroplane must not descend below the 
appropriate safety altitude except … when in 
continuing visual contact with the ground and able 
to ensure adequate clearance from all obstacles 
affecting the intended flight path.”

The equivalent section in ‘D328 Standard Operating 
Procedures’ states only that the a�rcraft must be:

“Maintaining VMC plus good contact with the 
ground”.

The operator’s OM contained the weather minima for 
VMC flight, including the requirement for a minimum 
in-flight visibility of 5 km.

EGPWS 

JAR-OPS 1 required that the OM contain information 
regard�ng response to GPWS warn�ngs and l�m�tat�ons on 
h�gh rates of descent close to the surface.  The operator’s 
Part A conta�ned only a reference to the A�rplane Fl�ght 
Manual (AFM) �n th�s respect.  The AFM conta�ned 
�nstruct�ons regard�ng act�ons �n the event of a GPWS 
“PULL UP” warning, though it was not on issue to flight 
crews and therefore the �nformat�on was not ava�lable for 
self-study, as is also required by JAR-OPS 1.  However, 
both crew stated at �nterv�ew that they were fam�l�ar 
with the response required by this warning.  The OM 
conta�ned no reference to l�m�tat�ons on h�gh rates of 
descent near to the surface.  

Crew training

Both p�lots underwent tra�n�ng for the Dorn�er 328-�00 
at a separate Type Rating Training Organisation (TRTO) 
�n the Un�ted K�ngdom; th�s tra�n�ng was completed �n 
November 2005.  The Computer Based Tra�n�ng (CBT) 
ground school course �ncluded a techn�cal overv�ew 
of the GPWS, �ts modes of operat�on and the types of 
warn�ngs and caut�ons that could be generated.  It d�d not 
�nclude any of the pred�ct�ve features of EGPWS.

The co-p�lot’s Type Rat�ng Sk�ll Test schedule (a UK 
C�v�l Av�at�on Author�ty form) recorded that pract�cal 
tra�n�ng had been completed �n the sect�on t�tled 
‘Ground Proximity Warning System, weather radar, 
radio altimeter, transponder’.  The TRTO confirmed 
that the flight simulator used during training was 
capable of reproduc�ng GPWS alerts and warn�ngs (but 
not EGPWS pred�ct�ve funct�ons) but that pract�cal 
exerc�ses �n GPWS responses were not �ncluded �n the 
tra�n�ng syllabus; only normal and abnormal operat�on 
of the equ�pment �tself would have been covered.
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Regulatory requirements

The Jo�nt Av�at�on Requ�rements st�pulated that the 
aircraft be fitted with a GPWS system which included 
a pred�ct�ve terra�n hazard warn�ng funct�on.  The 
EGPWS equ�pment met th�s requ�rement.  Jo�nt Av�at�on 
Requirements – Flight Crew Licensing 1 (JAR-FCL 1) 
conta�ned the tra�n�ng, test�ng and check�ng requ�rements 
for the �ssue of crew l�cences and a�rcraft type rat�ngs.  
The only requirement relating to GPWS was that flight 
crew were tra�ned �n the normal and abnormal operat�on 
of the system; there was no specific requirement for 
crew to be tra�ned �n, or demonstrate an understand�ng 
of, the correct response to GPWS alerts.  Furthermore, 
there was no requ�rement for tra�n�ng or check�ng �n 
the predictive or ‘look ahead’ functions which had been 
specifically required to be installed on aircraft such as 
TF-CSB from � January 2005.

Safety action by the operator

After interviewing the flight crew, the operator recognised 
that the adv�ce to crews about GPWS warn�ngs was not 
read�ly ava�lable and therefore �ssued a Fl�ght Crew 
Not�ce (FCN).  The FCN reproduced that part of the 
AFM deal�ng w�th GPWS warn�ngs, �nclud�ng the 
follow�ng text:

“Whenever the aural announcements TERRAIN 
TERRAIN, SINKRATE SINKRATE, TOO LOW 
FLAPS, TOO LOW GEAR or GLIDESLOPE 
are heard, take appropriate action to correct the 
unsafe condition.

Whenever the TOO LOW – TERRAIN or WHOOP 
WHOOP PULL UP announcements are heard, 
establish the power setting and attitude which will 
produce maximum climb gradient consistent with 
the airplane configuration.”

At the t�me of the �nc�dent, the operator was prepar�ng a 

revision to the OM.  The revision included responses to 

GPWS warn�ngs, (as deta�led �n the AFM and reproduced 

�n the FCN), though �t d�d not �nclude �nformat�on on 

‘look ahead’ alerts of the type received by the crew in 

th�s �nc�dent.  In response to the �nc�dent, the operator 

undertook to distribute to all flight crews technical 

adv�ce and operat�onal gu�dance on the EGPWS.  

The OM revision included a fully updated section on 

the handl�ng, not�fy�ng and report�ng of occurrences.  

A further rev�s�on, be�ng prepared at the t�me of the 

�nvest�gat�on, was to address the d�screpancy regard�ng 

decent below safety alt�tude, as well as �nclud�ng gu�dance 

regard�ng h�gh decent rates close to the surface.

Safety action by the ICAA

The �nvest�gat�on h�ghl�ghted poss�ble shortcom�ngs �n 

the operator’s Crew Resource Management tra�n�ng, 

as well as �ssues of crews’ awareness of company 

procedures.  The ICAA cons�dered that these were �ssues 

assoc�ated w�th the operator’s crew convers�on tra�n�ng 

and check�ng programs.  The ICAA has therefore added 

to �ts overs�ght program a spec�al emphas�s on the 

operator’s convers�on course.

Analysis

In th�s ser�ous �nc�dent a serv�ceable publ�c transport 

aircraft with 20 persons on board flew at low altitude 

and �n poor v�s�b�l�ty �nto close prox�m�ty w�th terra�n, 

desp�te the ava�lab�l�ty of a su�table �nstrument approach 

a�d and radar ass�stance.  Mandatory equ�pment des�gned 

to prevent such an occurrence funct�oned correctly 

and may have averted an acc�dent, though the crew’s 

react�on to the alert �t generated was not �n accordance 

w�th establ�shed procedures.  
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The approach plan

It �s not clear from the two p�lots’ d�ffer�ng accounts 

exactly how detailed the briefing for a visual approach 

was.  Dur�ng R/T exchanges and �n the�r �nd�v�dual 

reports, both pilots refer to a ‘right base’ join for 

Runway �5, and �t �s th�s that was approved by the 

controller.  Had the aircraft turned towards the airfield 

at the 5 nm waypo�nt, �t would have been well placed 

to fly to a right base position, but it did not.  The ATC 

clearance to descend w�thout restr�ct�on was subject to 

the crew hav�ng reported “v�sual” w�th the a�rport.  The 

co-p�lot’s account and subsequent events �nd�cate that 

the crew were �n fact not v�sual w�th the a�rport when 

the “v�sual” call was made.

The commander stated that he intended to fly towards 

the h�gh ground w�th the �ntent�on of show�ng the 

terra�n to the co-p�lot (though the co-p�lot was unaware 

of th�s).  The commander also sa�d that the 5 nm FMS 

waypo�nt would serve as a po�nt beyond wh�ch he would 

not proceed �f the weather or v�s�b�l�ty was worse than 

expected.  He thought the cond�t�ons were su�table 

to cont�nue the v�sual approach, as he was �n s�ght of 

the surface.  However, to ma�nta�n surface contact he 

needed to descend the a�rcraft to an unusually low level, 

cons�der�ng the a�rcraft’s d�stance from the a�rport.  If, as 

stated, the commander actually intended flying towards 

the h�ghest ground �n the v�c�n�ty, then �t �s remarkable 

that he cont�nued to do so �n cond�t�ons of poor and 

reduc�ng forward v�s�b�l�ty (almost certa�nly to less than 

the VMC m�n�ma of 5 km) and w�thout �nform�ng ATC 

of the fact.  

Human factors

The a�rcraft’s radar track suggests that the commander, 

and probably the co-p�lot, d�d not apprec�ate the�r 

pos�t�on relat�ve to the h�gh ground of F�tful Head, 

thinking instead that the aircraft would fly to the east of 
the h�gh ground on �ts way to a r�ght base pos�t�on.  The 
co-p�lot’s quest�on about whether the a�rcraft would turn 
�ns�de the h�gh ground, and the commander’s response 
that �t would, supports th�s v�ew and may have served 
to re�nforce �n both p�lots an �ncorrect mental model of 
the a�rcraft’s s�tuat�on.   Th�s �s supported by the prompt, 
and initially rapid, final descent which began as soon 
as the Approach controller cleared the crew for a v�sual 
approach.  

If the a�rcraft track was d�splaced only 2 nm further east, 
it would indeed have flown inside the high ground, and 
the vertical profile would then be more appropriate to 
the a�rcraft’s pos�t�on (had the crew been v�sual w�th the 
a�rport at that stage).  The fact that both p�lots thought 
the h�gh ground they had seen to be the extreme southern 
end of F�tful Head also supports th�s hypothes�s, as 
does the commander’s statement that he �ntended to 
descend to a he�ght appropr�ate to a downw�nd pos�t�on.  
Furthermore, the commander descr�bed the �nc�dent 
as having taken place whilst turning on ‘right base’.  
Because of th�s �ncorrect mental model of the s�tuat�on, 
both crew thought that a turn to the r�ght would take 
the a�rcraft �nto a clear area, when �n fact, as the radar 
data shows, the a�rcraft actually turned towards the h�gh 
ground.  Th�s would also account for the commander’s 
�ncorrect react�ons to the EGPWS alerts, and may have 
been a factor �n the co-p�lot’s reluctance to assume 
control or order an �mmed�ate cl�mb.

EGPWS reaction

The commander was aware of the h�gh ground at F�tful 
Head, and when the ‘CAUTION TERRAIN’ alert sounded 
he probably thought �t was tr�ggered by ground he was 
turn�ng away from, s�nce otherw�se h�s cont�nued descent 
and gentle turn would be inexplicable.  When the first 
‘TERRAIN TERRAIN PULL UP’ warn�ng sounded, the 
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a�rcraft was descend�ng through 644 ft rad�o alt�tude 
at a rate of �,390 ft/m�n.  The warn�ng would not have 
agreed w�th the commander’s probable mental model 
of the s�tuat�on, but the EGPWS data shows that he 
d�d arrest the rate of descent and �ncrease the turn rate 
sl�ghtly.  However, he st�ll d�d not carry out the prescr�bed 
manoeuvre, wh�ch would have been to level the w�ngs 
and carry out a max�mum performance cl�mb.  

It would have been at some po�nt between the two 
‘TERRAIN TERRAIN PULL UP’ warn�ngs, probably about 
the po�nt that ATC quer�ed whether the crew were v�sual 
w�th F�tful Head, that the crew probably real�sed that h�gh 
ground lay d�rectly ahead of the a�rcraft.  However, the 
commander st�ll d�d not �n�t�ate the requ�red max�mum 
performance cl�mb, but �nstead �ncreased the turn rate 
to avo�d the terra�n.  H�s act�on were probably based on 
h�s percept�on that the terra�n he could see ahead was 
the extreme southerly t�p of the headland, and that by 
turning the aircraft to the right he would be flying into 
a clear area.  Although the commander stated that he 
was v�sual w�th the headland dur�ng th�s per�od, and d�d 
not cons�der that the terra�n was a hazard, separat�on 
w�th the terra�n cont�nued to decrease and the a�rcraft 
actually flew over the extreme south-westerly point of 
the headland at less than 400 ft rad�o alt�tude.  

When the first ‘TERRAIN TERRAIN PULL UP’ warn�ng 
sounded, the a�rcraft was � nm from the h�ghest terra�n.  
Allow�ng for a react�on t�me of 5 seconds, and assum�ng 
constant groundspeed (�e no trade of a�rspeed for cl�mb 
rate), the a�rcraft would only need to have ach�eved 
an �n�t�al cl�mb rate of about �,500 ft/m�n �n order to 
clear the h�ghest ground �n the area by 50 ft.  When the 
warn�ng sounded a second t�me, the a�rcraft was 0.6 nm 
from the h�ghest terra�n, though turn�ng away from �t.  
A cl�mb rate of �,400 ft/m�n would have been requ�red, 
allow�ng for a react�on t�me of 3 seconds. The cl�mb 

rates requ�red could comfortably have been ach�eved for 
the short durat�on requ�red to clear the terra�n, espec�ally 
as excess a�rspeed was ava�lable.    

Crew Resource Management (CRM)

The flight crew had very different backgrounds and 
experience.  The commander had an extensive flying 
background and had accrued a large number of flying 
hours.  In contrast, the co-p�lot had jo�ned the company less 
than a year earlier for what was his first commercial flying 
position.  There was thus a very ‘steep gradient’ across the 
flight deck in terms of experience and authority.

The co-p�lot was comfortable w�th the commander’s �n�t�al 
decision to fly a visual approach, and although it may not 
have been briefed in any detail, had confidence in the 
commander.  He adm�tted to feel�ng less comfortable as 
the descent progressed, but st�ll trusted the commander’s 
exper�ence.  The author�ty grad�ent, together w�th an 
erroneous mental model s�m�lar to the commander’s, �s 
probably the reason why the co-p�lot d�d not seek further 
information about the visual approach during the briefing 
and d�d not quest�on some of the commander’s �ntent�ons 
dur�ng the descent, such as when the a�rcraft descended 
below the altitude target of 2,100 ft.  The flight deck 
grad�ent appears to have been such a strong �nh�b�tor for 
the co-p�lot that, desp�te the EGPWS alerts and the ATC 
rad�o call, �t was at a relat�vely late stage that the co-p�lot 
cons�dered tak�ng control from the commander, at wh�ch 
po�nt he dec�ded that to do so would poss�bly place the 
a�rcraft �n greater jeopardy.

There �s a cons�derable onus on a commander to recogn�se 
the well-publ�c�sed problems of a steep author�ty grad�ent 
and to create an env�ronment whereby a co-p�lot feels 
able to quest�on a commander’s act�ons �f he th�nks them 
�nadv�sable or �nappropr�ate.  S�m�larly, for a two-p�lot 
crew to operate most effect�vely, good commun�cat�on 
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between them �s essent�al.  In th�s case there appears to 
have been l�ttle effect�ve commun�cat�on, e�ther regard�ng 
the approach plan or the develop�ng s�tuat�on, and �t �s 
probable that the co-p�lot felt uncomfortable quest�on�ng 
the commander unt�l the s�tuat�on had clearly become 
very ser�ous.  However, the co-p�lot’s act�ons �n br�ng�ng 
the �nc�dent to the attent�on of h�s company afterwards 
were commendable.

Organisational factors

The operator’s OM clearly stated that Sumburgh was 
cons�dered a Category B a�rport because of terra�n and 
weather, both of wh�ch were factors �n th�s �nc�dent.  Had 
the operator met the requirements of JAR-OPS 1 and its 
own OM in regard of the provision of briefing material for 
Sumburgh A�rport, the crew would have been rem�nded 
of the significant terrain and would probably have been 
rem�nded about the local weather effects that could affect 
F�tful Head.  W�th th�s �nformat�on fresh �n the�r m�nds, the 
s�tuat�on may have been avo�ded.  Such a br�ef would also 
have ra�sed the co-p�lot’s awareness of potent�al problems 
and may have prompted h�m to quest�on the commander’s 
�ntent�ons or act�ons before the s�tuat�on became cr�t�cal.

Crew training 

The GPWS tra�n�ng rece�ved by both p�lots dur�ng 
type rat�ng tra�n�ng d�d not extend to pract�cal handl�ng 
exerc�ses, nor was there a requ�rement for th�s under 
ex�st�ng regulat�ons.  The crew rece�ved no tra�n�ng �n 
the pred�ct�ve funct�ons of EGPWS, and there was no 
company �nformat�on or gu�dance on such alerts.  Th�s 
was more significant for the co-pilot, as the commander 
had operated EGPWS equ�pment prev�ously. 

When the first ‘CAUTION TERRAIN’ alert sounded, the 
EGPWS d�splay would have g�ven a v�sual d�splay of the 
terra�n ahead of the a�rcraft wh�ch, had one of the crew 
seen �t, would have alerted them much earl�er to the true 

s�tuat�on.  Although the commander had exper�ence of 
the system, the co-p�lot’s lack of tra�n�ng meant that he, 
as mon�tor�ng p�lot, was not as well equ�pped to respond 
to the alert.  

Although bas�c GPWS has been �n use for many years, 
equ�pment w�th pred�ct�ve funct�ons has only recently 
been mandated �n all large publ�c transport a�rcraft 
(s�nce � January 2005 �n th�s case).  However, there �s no 
corresponding requirement that flight crews be trained 
�n the enhanced funct�ons of the system, or demonstrate 
an understand�ng of the correct responses to such alerts. 
It �s recogn�sed, however, that many modern s�mulators 
fa�thfully represent the latest GPWS standards and 
prov�de excellent tra�n�ng �n th�s regard.

The s�tuat�on regard�ng tra�n�ng may be compared to 
the carr�age of A�rborne Coll�s�on-Avo�dance Systems 
(ACAS) wh�ch are also mandated and yet wh�ch carry 
a specific requirement that flight crews be trained in 
the �nterpretat�on of the ACAS d�splay and the correct 
responses.  Although GPWS warn�ngs requ�re less 
interpretation and handling finesse on the part of the 
p�lot than ACAS alerts, acc�dents have st�ll occurred due 
to �ncorrect crew responses.  Had there been mandatory 
tra�n�ng �n the pred�ct�ve terra�n hazard warn�ng funct�on 
of EGPWS, �t �s poss�ble that th�s a�rcraft would not have 
come �nto such close prox�m�ty w�th terra�n as �t d�d. 
 
It �s therefore recommended that:

Safety Recommendation 2006-130

The Jo�nt Av�at�on Author�t�es should rev�ew the 
training requirements for flights crews operating aircraft 
requ�red to be equ�pped w�th a pred�ct�ve terra�n hazard 
warn�ng funct�on, w�th a v�ew to ensur�ng that such 
crews are adequately tra�ned �n �ts use, �nterpretat�on and 
response. 
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Regulatory oversight

A number of organisational shortcomings were identified 
dur�ng the �nvest�gat�on, some of wh�ch have been 
addressed by the operator.  At the t�me of the �nc�dent 
the operator’s OM contained inadequate guidance to 
crews regard�ng responses to GPWS warn�ngs, and no 
gu�dance or l�m�tat�on on h�gh rates of descent near to the 
surface, both of which were required under JAR-OPS 1.  
Furthermore, although the OM contained details of 
aerodrome categorisation, the system of briefing and 
certification of such was non-existent. Additionally, there 
was a discrepancy between the OM and another manual 
regarding the requirements for flight below safety altitude.  

The ICAA was respons�ble for regulatory and safety 
overs�ght of the operator and, wh�lst acknowledg�ng that 
the ICAA has already taken steps to �ncrease �ts overs�ght 
of the operator’s crew tra�n�ng programs, the follow�ng 
recommendat�on was made.

It was recommended that:

Safety Recommendation 2006-131 

The Iceland�c C�v�l Av�at�on Adm�n�strat�on should 
conduct a safety audit of Landsflug ehf (City Star 
Airlines) in the light of the shortcomings identified 
dur�ng the �nvest�gat�on �nto th�s ser�ous �nc�dent.




