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Warning 

  

This report expresses the conclusions of the technical investigation team of the Moroccan 

Office of Investigation and Analysis of Civil Aviation Accidents (BEA) on the 

circumstances and causes of this accident. 
  

In accordance with the provisions and requirements of: 

  

• Appendix 13 to the International Civil Aviation Convention; 

• Law 40.13 of 16/06/2016, bearing civil aviation code; And 

• Technical training No. 2092 DGAC/BEA of 03 July 2013, relating to technical 

investigations into civil aviation accidents and incidents. 

 

The technical investigation is not conducted in such a way as to establish faults or to assess 

individual or collective responsibilities. Its sole purpose is to learn lessons that can prevent 

future incidents or accidents (Article 244 of Act 40.13). 

  

As a result, the use of this report for purposes other than prevention could lead to 

misinterpretations. 

 

EVENT CLASSIFICATION 
  

In accordance with the provisions of Schedule 13 of the International Civil Aviation 

Organization (ICAO), Act 40.13 of 16/06/2016, carrying out Moroccan Civil Aviation Code 

and Technical Training No. 2092 DGAC/BEA of 03 July 2013 relating to technical 

investigations into civil aviation accidents and incidents, the event subject of this report, is 

classified as an accident  therefore requiring the opening of a technical investigation by the 

Moroccan BEA. 

 

SOURCES OF INFORMATION 
 

In the development of this report, the technical investigation team appointed by the Director 

General of Civil Aviation, based, among other things, on the following elements: 

  

 Fact-based information collected by the Moroccan BEA; 

 The crew's accounts; 

 The expert report prepared by the GPWS Manufacturer  Aviation Communication and 

Surveillance System (ACSS); 

 Exploitation of CVR and DFDR flight recorder data; 

 Interviews with those affected by the accident; 

 Technical assistance provided by the French BEA and aircraft manufacturer ATR72. 
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LIST OF ABREVIATIONS: 

 

ACAS           : Airborne Collision Avoidance System  

ACSS  :  Aviation Communication and Surveillance Systems  

AFM  :  Aircraft Flight Manual  

ATC  :  Air Trafic  Control 

ATPL  :  Airline Transport Pilot Licence  

BEA  :  Civil Aviation Accident Investigation and Analysis Office 

CCR  :  Regional Control Centre 

CDB  :  Commander De Bord 

CFIT           :  Controlled Flight Into Terrain  

CPL  :  Commercial Pilot Licence  

CTE  :  Technical Certificate of Operations 

DGAC  :  General Directorate of Civil Aviation 

FD  

FDM  
:  

Flight Director  

Flight Dtata Monitoring  

FGCP  :  Flight Guidance and Control Panel  

FMS  :  Flight Management System  

GPWS  :  Ground Proximity warning system  

MDA  :  Minimum Descent Altitude  

NIL  :  No object 

OPL  :  Line Pilot Officer (Co-pilot) 

PF  :  Pilot Flying  

PM  :  Pilot Monitoring  

PNC  :  Cabin Navigating Personnel 

QFU  :  Magnetic Heading of a Runway  

QNH  
:  Query : Nautical Height  

RNAV  :  Area navigation  

T2CAS  :  Terrain and Traffic Collision Avoidance System  

TAWS  

:  Terrain Awareness and Warning     

TCAS  :  Traffic Collision Avoidance System  

  

  

  

  

  

SYNOPSIS 
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Accident date and  place: July 09, 2018 at Al-Hoceima airport.   

-Cherif Alidrissi (GMTA)-. 

      

Type/registration:  ATR72-600/CN-COH. aircraft 

Operator:  RAMEXPRESS. 

Nature of  flight: Commercial public transport.                           

Personnes à board  : 2PNT +2PNC + 54 PAX. 

Summary: 
  

On July 9, 2018, at 1830 UTC, the ATR72-212A (version 600) registered CN-COH and operated 

by RAM Express, departed Tangier Ibn Batouta Airport (GMTT)  bound for Al Hoceima Cherif 

Elidrissi Airport (GMTA) with fifty-four passengers and four crew members on board. 

  

During the final approach to GMTA, in the absence of visual cues, the flight crew undertook a 

missed approach so low that during the resource, the aircraft touched down on the Mediterranean 

water. The impact occurred approximately 2630 metres from runway threshold 17 at that airport 

and the aircraft returned and the crew decided to divert to Nador Airport (GMMW) where they 

landed. 

In the parking lot, the crew noticed apparent damage to the lower fuselage and landing gear. The 

damage to the aircraft as a result of this occurrence resulted in a 10-week immobilization prior to 

its return to service. 

  

   People 

Material Third 
  Killed(s) Injured(s) Free 

Crew NIL  NIL  4  
Lower 

fuselage 

Landing gear 

of the aircraft 

NIL  Passengers 

NIL  NIL  54  
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1. BASIC INFORMATION 
  

1.1.- Flight unfolding.   

    

On 09 July 2018, the ATR 72-600 aircraft, registered CN-COH, operated by RAM Express, 

operating a commercial flight with 54 passengers and 4 crew members on board, took off 

from Tangier Ibn Battouta Airport (GMTT) bound for AL Hoceima Cherif-Al-Idrissi Airport 

(GMTA). 

  

At approximately 18:55, the crew began their VOR DME approach for QFU 17 at GMTA 

Airport after being informed of the weather conditions. 
  

At approximately 19:05, while in the final phase of approach QFU 17, over the 

Mediterranean, the crew went into a go-around, then touched down on the Mediterranean 

water, and asked the AL Hoceima control tower to divert to Nador Airport. 

  

At 19:06, the flight was transferred to the Casablanca Regional Control Centre (RCC) for 

the continuation of the flight to Nador Airport (GMMW). 

  

The crew continued their flight and landed safely at the Airport (GMMW) at 7:30 p.m. 
  

The first Step: 

  

The crew was programmed to complete a four-stage route: Casablanca - Al Hoceima - Tangier - Al 

Hoceima - Casablanca. The captain completed the first stage as Pilot Flying (PF) and the other three 

stages as Pilot Monitoring (PM), knowing that the landing of the third stage took place at GMMW 

airport. 

  

During the first stage, the "TERRAIN" warning message appears on the EWD and the amber light 

"TERRAIN FAULT" lights up (probably related to a degradation of the GPS signal in the area 

traversed by the CN-COH) while the aircraft is cruising at the FL160 flight level. This message 

indicates the loss of the "Enhanced" modes of the TAWS. It, disappears after about 6 minutes and 

38 seconds.1 

  

The crew conducted the RNAV approach for QFU 17 at Al Hoceima. Weather conditions provide 

for a ceiling of 800 feet. Once at the MDA (1,030 ft), the Captain did not see the runway and decided 

to continue the descent with a descent rate of about 1000 ft/min. 

One minute later, the TAWS alarms "TERRAIN AHEAD PULL UP" and "AVOID" 

TERRAIN" are triggered when the aircraft is 1760m from the runway threshold and 60ft at radio 

altitude. The PF then performs a change of trim to be pitched, and restores power. The lowest point 

reached is 45ft radio altitude.  The aircraft then proceeded up to a height of 108 feet  and maintained 

until the view of the runway and then resumed a descent to land. 

  

  

  

 
1 Engine and Warning Display  
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Vertical trajectory for the first stage: 

 Purple trajectory corresponds to the 

 Blue trajectory corresponds to the  trajectory plane of nominal descent of 3 degrees 
 

followed by the Green Trajectory aircraft corresponds to the limit 

 lower of the defined "landing tunnel" 
 in the TAWS 

  

  

  

  

  

  

  

       

  

  

  

  
(Source : ACSS) 

  

 Ground briefing at Tangier Airport (GMTT) for the third stage GMTT- 

GMTA 

  

The third stage of the day connects Tangier airport with Al Hoceima airport. Due to the short 

duration of the flight, the approach briefing at Al Hoceima is carried out on the ground in Tangier, 

at the same time as the departure briefing. 

 

This time, the crew is preparing a VOR/DME approach, with a minimum of 760 ft. The captain 

(Pilot Monitoring) explained to the pilot (Flying Pilot) that if the runway was not in sight at the 

minimas, it would descend to 400 ft and maintain that altitude (Height) until the view of the runway, 

and that if the runway was still not in sight at 2NM of the VOR, the approach would have to be 

aborted and throttled. In addition, the CBD accepted, after consulting the DDM (Dispatch Deviation 

Manual), the co-pilot's suggestion to stop the GPWS to avoid alarms during descent and approach, 

as they believed that those issued by this system during the first stage were untimely. 

  

 From take-off  to  descent 

  

The plane takes off from Tangier airport at 6:30 p.m. It reached its cruising level, FL130, at 6:46 

p.m. and began the descent 6 minutes later. Prior to the start of the descent, the CBD discusses the 

approach with the OPL and gives them advice/instructions on the approach. 

  

At 1855, the crew contacted the air traffic controller of the Al Hoceima tower. The latter asked him 

to confirm that he wished to make a VOR DME approach for Runway 17, to which the crew 

responded with the affirmation. The controller then authorizes them to descend to FL60 level and 

asks them to call back vertically from the VOR ALM. 

  

LNAV mode is active. The crew engages the AP V/S mode (autopilot) with a vertical speed of -

1500 ft/min and selects the altitude of 6,000 ft. The CBD tells the OPL the procedure with an 
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"ALM01" point, which is not on the published procedures, located at "12.5 NM radial 336 degrees" 

and reminds it to catch up with the plan. 

  

At 18:56, the crew made a descent checklist, at the initiative of the PM (CDB) and during this 

descent they increased the vertical speed to -1,600 ft/min and then to -1,800 ft/min with an indicated 

speed of 230Kt. 

  

The CBD recalls the manoeuvres to be performed in the event of a go-around and informed the OPL 

that during the approach, it (CDB) would handle the "speed and water" monitoring and it (OPL) 

piloting. 

  

The approach: 

  

Shortly before reaching 6,000ft, at 18:58min, the indicated speed 210kt and the altitude of 3,000 ft 

are selected, as well for vertical speeds of -1,500 ft/min and then -1,300 ft/min. The crew selected 

the altitude of 3000 ft and cross-checked the altimeters at QNH 1016 at 6100 feet. Then the approach 

checklist was carried out. 

  

At 18:59min54, the aircraft was 11.5 NM from the threshold of QFU 17, speed 220Kt and altitude 

4500 feet, the CBD disables the GPWS and reminds the OPL twice "Trains and Volets to have a 

higher rate of descent" he explains (See transcript in Appendix 2)..  

  

At 19:00:16, at 4000 feet above sea level, Cape Town increases by 90 degrees to 148 degrees, the 

CBD tells the OPL "Two nautical miles you have to be seven hundred ... we make the decision at 

three nautical miles, then you will maintain at 400 feet radioaltimeter."  

  

At 19:01min01, the selected altitude is 2100 feet while the indicated speed is 220kt and the indicated 

altitude is 3040 ft, 

 

At 19:01:25, The Cape increased from 133 degrees to 172 degrees for the interception of the final, 

the CBD told the OPL to reduce the speed to prepare the machine. The OPL selects the speed 

170Kts. 

  

At 19:01:51, at ATC recalls and reports the latest weather information: "Calm wind, visibility four 

kilos presence of mist, Overcast at 006, temperature 23, dew point 

23, NHS 1016." The CBD responds,  "Well received, we continue the approach we call  back." 

  

By reaching 2260ft, the ALT-vertical mode is engaged.  The CBD then selects an altitude of 

400 ft, while the aircraft is 6.4NM from the runway threshold and the speed is 188kt in regression. 

The PITCH HOLD vertical mode is engaged. 

  

The crew then re-engages the V/S mode with a vertical speed of -1,200 ft/min when the aircraft is 

located 6.2 NM from the runway threshold, which corresponds to the starting point of descent. At 

this time the controller called back to confirm the acknowledgment and the CBD confirmed that he 

had received the weather and that he would call back when the runway was in sight.   

  

At 19:02:14, the CBD recalls "Flaps",  selects the exit of the flaps in position 15 degrees the selected 

speed is 140kts while the altitude is 1800 feet. The CBD announces at the same time at the 

frequency: "Did  you copy We are fully established", after which theATC acknowledges receipt and 

gives permission to land. The CBD then acknowledges "Roger" without  Read Back, 
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At the request of the OPL, the CBD selects the exit of the landing gears by telling the OPL "Go  to 

the limit". The selected VS gradually increases to 1,800 ft/min.  The speed indicated at the time is 

155 kt and the altitude is 1260 ft.  

  

At 7:03 p.m., the selected speed was 119kt, and the LNAV LO side mode began. The flaps are then 

selected in the 30-degree position, while the runway threshold distance is 3.3 NM and, at the same 

time, the ALT vertical mode engages 400ft before the selected altitude, due to the descent rate of -

1800ft/min. The indicated speed is 146 kt. 

  

Ten seconds later, the selected speed decreased to 106 kt and the CBD said, "There at 1,000 feet 

you see the ground. 500 feet we see, we keep going. We're going to keep going 300." The indicated 

speed is then 125kt.  

  

At 1903:27, the vertical mode switched to Pitch Hold (engaged two seconds earlier) to V/S with a 

selected vertical speed of -1,000 ft/min, while the radiosonde indicated a height of 445 ft. At the 

same time, the OPL selects the altitude of 9,400 FT and the CBD announces "We continue"." 

  

At 1903:33, the HDG HOLD LO lateral mode engaged while the aircraft was 2 NM from the runway 

threshold at a height of approximately 400 ft. 

  

At 1903:39, the vertical speed was selected at - 1,800 ft/min. The radiosonde indicates 310 ft and 

the indicated speed is 121 kt. Eight seconds later, the selected vertical speed is reduced to - 1,400 

ft/min. The radiosonde indicates 135 ft, the indicated speed is 128 kt. 

  

The touch of the water and the ascent: 

  

At 7:03:47 p.m., the PF says "it's not normal"  and then announces itself as a mother tongue, which 

means  "now take it in manual." 

 

19:03min49s, height of 80 feet and speed 130 kt, OPL disengages autopilot (AP). For 9 seconds, 

the PF exerts effort to pitch up on the handle while the PM applies effort to sting. The maximum 

opposite force on the two control columns reached 3 times 68 daN. 

  

At 1903:51, the PF advanced the throttles to the 74-degree position reached in 4 seconds. 

  

At 1903:53, the landing gear was compressed; the aircraft struck the surface of the water twice due 

to the PM's stinging efforts on the handle that were greater than the PF's pitching efforts. On the 

second impact, the aircraft had a -3-degree nose-to-nose attitude and experienced a vertical 

acceleration of 3.92G and a deceleration of 0.42G. At this time, the PM applies a force of 40 daN 

to sting while the PF applies a force of 28daN to be pitched. Subsequently, the PM's stinging effort 

decreases as the effort to pitch up PF increases and the aircraft regains altitude. The Master Warning, 

combined with a PWR MGT config (PWR MGT in the CRZ position during the approach), is 

triggered for a second. The throttles are pushed back to 67 degrees (NOTCH position) and the 

attitude gradually increases to 17 degrees to pitch up 10 seconds later. 

  

 The release  on  GMTW: 
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At 1903:59, while the aircraft was 1.08 NM from runway threshold 17, the CBD told the co-pilot to 

turn and positioned the flap selector from 30 to 0 degrees, the flaps retracted to position 0-14 seconds 

later, 

At 19:04:05 the aircraft was at 1.03 NM from the threshold and at 250 feet QNH, the speed was 

120Kt in decline to the minimum value of 103 k with a select speed of 145kts, the rate of climb was 

1900 feet/min.  
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At 19:05:16 the landing gears returned, the CBD announced at the frequency of the A

nGMTA   that he has turned the throttle, and asks to proceed to Nador airport.     
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 Horizontal  trajectory approaches-  ascent:   

  

 
  

1.2.- Killed  and  wounded..  

 

Injury 
Crew  

members 

Passengers Other people 

Deadly NIL  NIL  NIL  

Serious NIL  NIL  NIL  

Light/None NIL  NIL  NIL  

  

1.3.- Damage  to  the aircraft. 

  

1.3.1. Structure  

  

The visual inspection of the aircraft revealed that the damage sustained on impact with seawater 

was located at the 191ML panel below the fuselage (see photo below). 
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The image below shows the extent and dimensions of the damage to the 191ML panel. 

   

In addition, a detailed examination of the damaged panel (191ML) revealed that two (FR23C, 

FR23D) of the four stiffeners (stringer) on which this panel is attached were deformed as a result of 

this impact (See details in the images below). 
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Stringer deformation 
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over a  length of time 

  15 Cm 

Stringer DEtraination EN 23 D 
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  back of   1 T
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length 70   Cm Stringer FR 23 C  

Stringer FR 23 D 

Stringer FR 24   
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It turns out that from these findings the impact of the aircraft with seawater was in the middle of the 

FR23D stringer. 

  

In addition, the investigation team also found the presence of apparent salt on some equipment 

between the panel and the aircraft floor due to the penetration of seawater through the left and right 

air intakes of the AIR RAM, thus showing the level reached by the water at the time of impact (see 

photo below). 

 
  

The manufacturer's expertise on landing gear showed that, during the two strikes of the trains with 

seawater, the vertical acceleration reached a maximum of 3.20 G and 3.91 G respectively, exceeding 

the maximum certified loads for these trains, which necessitated their replacement (see details on 

the following sketches). 

  

  

  

  

  

  

  

  

  

  
  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

1.3.2 . Landing trains   

Air air intake ( RAM   AIR )   Damaged 191ML  Damaged panel   

Traces of se L   
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1st impact  2nd impact  

Pitch at impact (°) (>0 nose up)  - 0.18 g  -1.84 g  

Roll at impact (°) (>0 right wing down)  -1.49 g  - 0.26g  

VRTG at impact (g)  1.57  1.62  

Max VRTG recorded during impact (g)  3.20  3.91  

Max LONG recorded during impact (g)  0.42  0.2  

Max LATG recorded during impact (g)  - 0.18  - 0.1  

 

 

1.5-Aircraft Information (CN-COH) 

  

1.5.1. Aircraft Airworthiness Information (CN-COH) 
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The ATR72-212A aircraft, registration CN-COH, for public passenger transport is registered in the 

civil aircraft registration register as of July 16, 2012. Its home port is Casablanca/Mohammed V 

airport. 

  

Documents and data relating to the aircraft on the day of the occurrence are: 

  

Certificate Registration No. Validity 

  Airworthiness Certificate (CDN) 307  ….  

  Airworthiness  examination 

certificate 

76  01/04/2019  

Certificat de nuisance (CLN)  307/CLN  -----  

Insurance certificate 0502150000040  December1,2016 

Aircraft station license 1663/112012  December 31, 

2016 

  

  

  

Type  Model S/N  TSN*  Cycles  

Left engine PRATT WITNEY  127M  ED0521 10914   

Right engine PRATT WITNEY  127M  ED0813 7584   

Cells   72-212A  1034 11563 10665 

Landing trains ------  --  ---  --  --  

*Time Since New      

  

On the day of the accident, the aircraft recorded 10665 cycles. 

  

As a result of this occurrence, the aircraft was grounded from 09/07/2018 to 20/09/2018, which 

corresponds to the duration of evaluations and maintenance interventions for its 

recommissioning. 

  

1.6.- Personnel  information:  personnel : 

1.6.1.- Driving crew  conduite 

The offline periodic continuing education program contains non-precision approach exercises for 

each session (APPENDIX 3 attached to OM part D) 

1.6.1.1 Edge Commander (CDB) 

• Man, 61 years old; Holder of a valid ATPL(A) licence, obtained on 15/02/1990; 

• Instructor  Qualification:  IRR; 

• Type qualifications: ATR72/600, obtained on 08/03/2018. 



 

 

D.BEA.002.AIG/01 Registration    CN : - COH     Date    09/07/2018 Location :    Airport To Hoceima   : 62 / 18   

• Experience: 

  

Flight hours On all  types of aircraft 
Of which on 

ATR72 

Total 13487.80  193,5  

In the last six months 222.85  193,7  

Over the past few months 45,5  45,5  

Note: The CBD joined the company on 12/02/2018. 

1.6.1.2.- Co-pilot  (OPL) 

• Male, 25 years old; Holder of a valid CPL licence, obtained on 01/08/2016; 

• Valid IR qualification, obtained on 07/12/2016; 

• Instructor  Qualification:  NIL; 

• Type qualifications: ATR72-600, obtained on 25/06/2017. 

• Experience: 

  

Flight hours On all  types of aircraft 
Of which on 

ATR72 

Total 1063,15   815,8   

In the last six months 373,5   373,5   

In the last month 78,4  78 ,4  

Note:  OPL joined the company on 24/04/2017. 

  

1.7.-   Weather::  

 General générale situation 

 The weather forecast for Al Hoceima Airport on July 09, 2018 is: 

GMTA 091800Z 36004KT 4000 BR OVC006 23/23 Q1016 NOSIG= 

  
• Airport    In: Sharif Al Idrissi-Rif Coast,  Morocco (GMTA/AHU) 
• Report time  : Issued on the 9th of the month, at 18:00 UTC  
• Winds    : from 360°(north) at 4 knots  
• Visibility   : 4.000 m  
• Precipitation   : Mist  
• Clouds    : Overcast at 600 feet  
• Temperatures  : Temperature 23°C, dew point 23°C  
• Pressure    : QNH 1016 hPa 
• Expectations   : No significant changes expected  

GMTA 091900Z 02002KT 4000 BR OVC006 23/23 Q1016 NOSIG= 

  
• Airport    In: Sharif Al Idrissi-Rif Coast,  Morocco (GMTA/AHU) 
• Report time  : Issued on the 9th of the month, at 19:00 UTC  
• Winds    : Wind from 20°(north) at 2 knots  
• Visibility   : Visibility is 4,000 m   
• Precipitation   : Mist  
• Clouds    : Overcast at 600 feet   
• Temperatures  : Temperature 23°C , dew point 23°C   

http://www.metarreader.com/heatmap/?lat=35.1802366&lng=-3.8413571
http://www.metarreader.com/heatmap/?lat=35.1802366&lng=-3.8413571
http://www.metarreader.com/heatmap/?lat=35.1802366&lng=-3.8413571
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• Pressure    : QNH 1016 hPa 
• Expectations   : No significant changes expected  

GMTA 092000Z 08002KT 4000 BR OVC006 23/23 Q1017 NOSIG= 

  
• Airport    In: Sharif Al Idrissi-Rif Coast,  Morocco  (GMTA) 
• Report time  : Issued on the 9th of the month, at 20:00 UTC  
• Winds    : Wind from 80°(east) at 2 knots  
• Visibility   : Visibility is 4,000 m   
• Precipitation   : Mist  
• Clouds    : Overcast at 600 feet   
• Temperatures  : Temperature 23°C, dew point 23°C   
• Pressure    : QNH 1017 hPa 
• Expectations   : No significant changes expected 

  

  

  

  

The weather forecast for Nador Al Aroui Airport on July 09, 2018 is: 

  

GMMW 091800Z 06009KT 020V100 CAVOK 27/16 Q1016 NOSIG= 

  

• Airport    : Nador International Airport, Morocco (GMMW) ;  

• Report time   : Issued on the 9th of the month, at 18:00 UTC;  

• Winds     : Wind from 60°(northeast) at 9 knots;  

• Variable winds : Variable wind direction between 20° (north) and 100°;  

• Weather    : Visibility > 10 km, clear skies, no significant weather   

• Temperatures   : Temperature 27°C, dew point 16°C;  •  Pressure    : QNH 

1016 hPa ;  

• Expectations   : No significant changes expected.  

  

GMMW 091900Z 08006KT CAVOK 25/17 Q1017 NOSIG= 

  
• Airport    : Nador International Airport, Morocco (GMMW/NDR) ;  
• Report time   : Issued on the 9th of the month, at 19:00 UTC;  
• Winds    : Wind from 80°(east) at 6 knots;  
• Weather    : Visibility >10 km, clear skies, no significant weather  
• Temperatures   : Temperature 25°C, dew point 17°C   
• Pressure    : QNH 1017 hPa ; 
• Expectations   : No significant changes expected.  

GMMW 092000Z 08004KT CAVOK 23/18 Q1017 NOSIG= 

 
• Airport    : Nador International Airport, Morocco (GMMW/NDR) ;  
• Report time  : Issued on the 9th of the month, at 20:00 UTC;  
• Winds    : Wind from 80°(east) at 4 knots;  
• Weather   : Visibility > 10 km, clear skies no significant weather  

http://www.metarreader.com/heatmap/?lat=35.1802366&lng=-3.8413571
http://www.metarreader.com/heatmap/?lat=34.989167&lng=-3.027778
http://www.metarreader.com/heatmap/?lat=34.989167&lng=-3.027778
http://www.metarreader.com/heatmap/?lat=34.989167&lng=-3.027778
http://www.metarreader.com/heatmap/?lat=34.989167&lng=-3.027778
http://www.metarreader.com/heatmap/?lat=34.989167&lng=-3.027778
http://www.metarreader.com/heatmap/?lat=34.989167&lng=-3.027778
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• Temperatures  : 23°C, dew point 18°C;  
• Pressure    : QNH 1017 hPa ; 
• Expectations   : No significant changes expected.  

  

1.8- Navigational Aids 

  

Information on radio navigation and landing aids at AL HOCEIMA International Airport / CHÉRIF 

EL IDRISSI (GMTA): 

  

Type of 

help 

Identical FREQ  
Schedule 

s   

Antenna 
location 
coordinates 

issue 

  

Air-level 
altitude 

DME 

emission 

  

Observations   

  

VOR/ 

DME  
Alm 

15,000 

MHz  

(CH 97X)  

H24  
35 11 27.90 N 

003 50 30,20 W  

14 m  

DIST THR 17 : 

281m  
Range:   200 NM 
DME PWR : 1 

KW  

L Alu 
  

401,000 

KHz 
H24  

35 10 52.20 N 
003 50 40,41 W  

--    

  

  

  

  

1.9- Telecommunications 

  

Information on the telecommunications facilities at AL HOCEIMA International Airport / CHÉRIF 

EL IDRISSI (GMTA): 

  

  

Designation of service  
Call  sign 

Frequencies  Hours of  operation   Observations  

  
TWR  

  
AL HOCEIMA 
Tour / Tower  

  

118,700MHz  
123,900MHz  

0700-1900 from 
20/09 to 19/06  

H24 from 20/06 to 19/09  

Distress /  
Emergency  121,500 

MHz 

  

1.10- Information  about  the airfield 

  

General information about AL HOCEIMA International Airport / CHÉRIF EL IDRISSI (GMTA). 
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1.10.1. Data on reported distances  déclarées 

  

  

RWY  TORA (M) ALL (M) ASDA (M)  LDA (M)  
Observations   

  

17  2500  2600  2560  2500  NIL  

35  2500  2500  2535  2500  NIL  

  

1.10.2. Local air traffic restrictions. 

  

• Prohibition overflight Fort a Spaniard at any altitude Coordinates: 35-12''N 003-

53'17''W; 

• After take-off from Runway 35 to the left turn; 

• Compulsory runway lap for aircraft not equipped with Radio. 

  

1.11.- Flight recorders.   

  

The flight recorders are mounted in the rear structure of the aircraft. They were found intact and 

recovered by BEA Morocco for analysis and operation in the Aviation Investigation Analysis 

Laboratory of the Moroccan DGAC. 

  

The Moroccan BEA extracted the CVR and FDR data. The audio data of the CVR was used in the 

laboratory of BEA Morocco. 

  

1.11.1. Cockpit Voice Recorder (CVR)  

  

Manufacture:    L3Com   

Model:     FA2100   

 P/N:      2100-1225-22  
 S/N      001202949  

 Medium:    Solid State  

State of the recorder:  No damage (visual inspection)  
 Read-out equipment:  L3Com Recorders Portable Ground Support  
Equipment (RPGSE)   
 Analysis system:  ROSE  

 Recording configuration:  2heures, 4 channels  
Recording quality:    Good and clear  

 Contents:2 hours    

Channel1: CM1/Channel2: CM2 /Channel 3:CM3/Channel4: AREA  

 1.11.2. Flight Data 

Recorder (FDR)  
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 Manufacture:      L3COM  

 Model:       FA2100  
 P/N:        2100-4245-00  

 S/N:        000820548  

 Medium:        Solid State  

 State of the recorder     No damage (visual inspection)  
 Read-out equipment:    L3Com Recorders Portable Ground  
Support Equipment (RPGSE)  
 Analysis Equipment:    ROSE  

Recording Length:  Approximately 50 hours flight data Recording quality:  

Good  

  

1.12.-  Wreckage  and  Impact Information 

  

DFDR data positioned the aircraft's point of impact with Mediterranean water at a distance of 

2630 metres(Fig Impact 1) from runway threshold 17 at Al-Hoceima airport.    

  

The investigation team was able to visualize the aircraft as left in the parking lot under the 

custody of the Royal Gendarmerie, after landing at NADOR LAROUI airport with the apparent 

damage represented in (chapter-1.3)  including the lower fuselage, rollover, landing gear and 

structure. Traces of blood were found in the left propeller and fuselage, probably as a result of 

a bird strike.  

 

 
  

1.12.1 Traces review. 

  

As a contact with water, this paragraph is therefore moot. 

  

1.12.2 Review of the aircraft. 

    

The data for this paragraph is contained in the "Aircraft Damage" paragraph. 

  

1.12.3 Cockpit review. 

  

  

  

    

  

  

  
  

  
  

  

  

  

  

  

  

  

( NM  1.42 2 630m) 
  

Fig Impact 1 
  :  distance p anointed impact  at  QFU threshold 

  17 
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After the go-around, the flight crew diverted to NADOR LAROUI Airport, where they landed. 

There was no comment from the investigation team on the scene of the cockpit examination. 

  

1.13.- Pathologicalents  medical    information:  NIL 

1.14.- Fire:    NIL 

  

  

1.15.- Issues related to  occupant survival:  NIL survie 

  

  

  

  

1.16.- Tests  and  research 

  

1.16.1. GPWS   

  

During the testimony sessions conducted as part of this investigation, the flight crew members 

referred to GPWS problems encountered during the first stage to AHU, leading them to stop it to 

avoid, according to their statements, the untimely operation during the next stage at that airport. The 

investigation team therefore engaged the equipment manufacturer (ACSS) who produced a report, 

the translation of which is included in this paragraph. 

  

The equipment was transferred to ACSS in the United States, where it was tested and inspected in 

the presence of two BEAM investigators, including the Charge Investigator. 

  

Once opened, it was found that the container did not meet the required ATA-2000 packaging 

requirements. The container itself had external damage that may have been sustained in transit. The 

handle and front panel had physical damage consistent with uncontrolled movement inside the 

container. 

  

The unit had no defects in the TAWS and TCAS logs and all operating tests were conclusive. 

  

 Analysis of defects and events. 

  

ACSS analyzed the unit's default and event data; the failure log did not show any failure of the 

central unit, which could cause the unit to fail or generate an effect in the cockpit on the day of 

the occurrence. 

  

The hidden damage inspection determined that the front plate would require replacement due to 

physical damage. Two resistances on a transmitter circuit must be replaced for reliability reasons 

(recommended as a preventive measure). 

  

Warning conditions as the first stage approaches on AHU 

  

Time   7/9/18 4:10 PM   
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Flight Phase    Cruise Approach  

Latitude   35.203136 degrees  

Longitude   -3.843681 degrees  

Altitude    83.5 feet  

CPA Altitude   75.5 feet  

Land Altitude 6.6 feet  

Radio Altitude   70.0 feet  

Total Minimum Terrain Clearance Distance (MTCD)  38.9 feet  

Vertical Speed   -928.4 ft/min   

Terrain Closure Rate   860.2 ft/min   

Airspeed  115.8 knots  

Ground Speed   122.4 knots  

True Track   172.5 degrees  

Nearest RWY Dist 1932.7 meters (6340.9 ft)   

Landing Gear  Down and Valid  

Landing Flaps  Down and Valid  

Pilot Terrain Inhibit  No Inhibit  

 First approach to GMTA at 1610 

Event data downloaded from the T2CAS unit confirmed that two TAWS alerts were generated 

during the first approach to GMTA at 1610. An analysis of the data was carried out to confirm that 

the TAWS function was working properly. 

The approach profile(Test/Rech1 figure)oriented to the southeast. The magenta line indicates a 

nominal approach of 3.0 degrees of the runway, with a crossing height of 50 feet. The cyan line 

indicates the trajectory of the recorded aircraft, based on the horizontal position of the FMS and the 

radio altitude when the aircraft flew overhead. The data show that the aircraft had begun the 

approach to Runway 17 primarily on the approach path at 3.0 degrees, and then began to descend 

below the normal approach profile. The red bubble indicates the location of  the first alert,a 

"TERRAIN AHEAD PULL UP" warning. 
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(Fig: Test/Rech2) shows a side view of the part of the approach where the alerts occurred. The 

normal approach at 3.0 degrees is indicated in magenta and the actual trajectory of the aircraft is in 

cyan. The red balloon on the left indicates the location of the first alert, "TERRAIN AHEAD PULL 

UP." The red balloon on the right indicates the location of the second alert, "AVOID TERRAIN".  

 

The green line indicates the bottom of the "landing tunnel." In order to remove prospective TAWS 

alerts when an aircraft is heading to the ground during a normal approach, TAWS systems have 

inhibition conditions that suppress alerts when certain conditions are met, even if the aircraft is close 

to the ground. In the TCAS, the "landing tunnel" provides the logic of inhibition. When the aircraft 

is in the landing tunnel, the TAWS forward-looking alerts are removed. To be considered in the 

landing tunnel, several conditions must be met, including the horizontal and vertical position in 

relation to the runway, as well as horizontal convergence towards the runway axis and vertical 

speeds within certain limits. 

During this approach, all conditions to be in the landing tunnel were initially met. However, when 

the aircraft descended below the bottom of the landing tunnel, the inhibition conditions were no 

longer there. The point at which the aircraft descended below the bottom of the landing tunnel is 

marked by the orange arrow. 

On the other hand, a comparison between the recorded FMS altitude and the radio altitude was 

made; Given that the aircraft was flying over the Mediterranean Sea at the time of the alert, there 

was an agreement between the radio altitude and the altitude of the FMS,with slight differences 

due to the sensor's accuracy limitations. 

The average value of the difference between radio and FMS altitude over the period surrounding 

the alerts was 11.4 feet, with a maximum difference of 37.4 feet. The Vertical Merit Factor1  reported 

by the FMS was 21 feet at the time of the alerts. The observed differences between FMS and radio 

Figure Test/Rech1: profile of the nominal plane (3 degrees) / profile followed by air 

fig Essay/Rech2:  Rental Alert     
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altitude appear normal under the conditions.  Thus, the data do not suggest any problems with 

altimetry. 

Based on a data review, the generation of alerts during the first approach appears to be consistent 

with the logic of the TAWS and the T2CAS inputs. 

 

 2nd Approach GMTA to 1904Z 

Event data downloaded from the T2CAS unit confirmed that no TAWS alerts were generated during 

THE second approach to GMTA to 1904Z. This is consistent with the report that the pilots had 

disabled the TAWS. 

 In conclusion. 

Based on information provided by the French BEA and the Moroccan BEA, as well as on the basis 

of the review and analysis of the T2CAS data files, ACSS determined that the field alerts generated 

during the first approach of the ATR72-600 CN-COH to GMTA at 1610 were appropriate and 

consistent with the design of the T2CAS. 

In addition, the recorded T2CAS data files confirm that the T2CAS system was not operational at 

the time of the "sea surface" accident. 

1.16.2. Excerpt from FDM operating on unstabilized flights 

  

The percentage of unstabilized approaches is 0.62% in July 2018 (98.89% of flights were analyzed) 

(see FIG. 1). 
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FIG. 1  

  

1.17.- Information  on  agencies and management 

  

The operator of the RAM EXPRESS aircraft is a Moroccan law and registration company 

specializing in regional and domestic transport operating in ACMI mainly on behalf of its Parent 

Company Royal Air Maroc, headquartered in Casablanca C/RAM Casa Anfa Airport. 

   

The airline's network consists of domestic (Morocco) and regional (Spain Portugal and Canary 

Islands) flights serving 26 airports, 17 of which have precision approaches and conventional 

approaches, and 09 are equipped only with non-precision approaches such as Chérif Alidrissi airport 

in Al-Hoceima where the accident occurred in this report. 

   

The company's fleet consists exclusively of ATR72-600 aircraft. 

Online maintenance is provided by the parent company RAM, and basic maintenance is provided 

by a maintenance organization, approved by the Moroccan DAC. 

   

Initial and ongoing CRM training of the operator's crew members is provided in accord with the 

provisions of OM part D (Chap. 2.2.2. Initial Qualification, and chap.2.4.2.6. Recurrent Training), 

approved by the Moroccan DAC. They are led by a group of instructors (TEAM SAFRAM of 

INUK). 

   

As part of its Safety Management System (SMS), the operator has an entity to conduct flight data 

analysis (FDM), which can detect deviations from standard operational procedures, including those 

relating to unstable approaches. A performance of 98.89% of the flights analysed was carried out in 

July 2018 (see FIG. 2). 
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FIG. 2  

These analyses are sanctioned by periodic reports, disseminated to any PNT as feedback, in order 

to avoid recurrence. In the case of a significant flight safety event, it is introduced as a case study 

in the CRM refreshment program, and simulator sessions. 

For example, the event in this report was introduced as a case study, in the operator's CRM program, 

and during simulator sessions. 

The recruitment of flight attendants is done through calls for applications with a pre-selection based 

on prerequisites, including and in particular, the level of study, license and aeronautical experience, 

with a theoretical test followed by simulator and online checks. When the candidate successfully 

passes the selection process, he or she enters the integration phase during which, he takes ground 

courses, simulator sessions and online flight under supervision with instructor before passing the 

online release check. 

The InstructorBoard Commanders are selected on the basis of their professional records and records 

during their previous activities within the parent company RAM. As for the others, the selection 

process is the same, knowing that the recruitment by the Company is done after acceptance of the 

candidates' files by the competent authority (Moroccan Civil Aeronautics Directorate). 

1.18.- More  information 

1.18.1.- Summary  of flight crew   conduite testimonials  . 

A first interview session with the crew took place on 19 July 2018 at BEA Morocco. 

Below is a summary of the these interviews that took place with the CBD, the OPL and the observer 

pilot, on the flight under investigation: 

As part of the investigation into the occurrence of the CN-COH ATR72 aircraft operated by RAM 

Express, the Board of Inquiry conducted four interview sessions with the flight crew members; one 

with the CBD and one with the Cabin Manager and two with the OPL. 

This summary takes up the various statements and comments gathered during these sessions, 

knowing that some details concerning the first stage were confirmed to us by the OPL, the only one 

to have been recalled by the committee for a second interview devoted essentially to discussing 

some details of the first step CMN-AHU on August 1, 2018 at the headquarters of BEA Morocco. 

It should be noted that during the interview with the Observer pilot, conducted on August 1, 2018, 

she stated that she was programmed on the flight as an observer, pending the start of her integration 

course in the company. It confirmed that it had no mission-related tasks and that it did not intervene 

at any time in the operation of the crew on duty. 

 The mission: 

CbD and OPL confirm that: 

• The mission to which the crew was scheduled consisted of four stages: CMN- 

AHU/AHU-TNG/TNG-AHU/AHU-CMN, 

• The programming and preparation of the mission was done in good conditions and no 

particular remarks are to be noted. 

• The mission was not scheduled as a training flight, 
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• Both pilots were well rested and did not suffer any particular stresses prior to undertaking 

the mission. 

• The two pilots were scheduled for the second time together since joining the Company. 

 The first step (CMN-AHU): 

• During the briefing before the first stage, the CBD suggested that the OPL choose the 

steps it would like to take as a "PF" Flying Pilot, and the latter opted to perform the last 

three (AHU-TNG/TNG-AHU/AHU-CMN). 

• The descent briefing for the first arrival on AHU, was conducted at the end of the cruise, 

and provided for an interception of the RNAV final by "ABGIS" in the east in order to 

avoid the no-go zone. 

• Both crew members reported "TERRAIN FAULT" messages during this stage. 

• Having not been able to see the runway at the "1030 feet" minima, the CBD "PF" 

descended with a variometer of about 1500 feet per minute until the "GPWS" alarm 

sounded. 

• The PF then returns the power and climbs up to a height that it keeps until the view of 

the runway and then lands. 

• The OPL confirms that this stage was not debriefed on the ground crew at 

AHU. 

 The second stage (AHU-TNG): 

  

The flight crew confirmed that the second stage of the mission had been prepared and carried 

out in a normal manner and no particular remarks were to be made. 

  

 The Third Stage (TNG-AHU): 

  

• During the preparation and briefing of the next step; (TNG-AHU), flight crew members 

agree: 

o At the suggestion of OPL PF, to stop the GPWS to avoid "alarms" during the descent 

and approach to AHU." 

o Prepare for a VOR approach, with minimas of 760 feet; lower than those of the RNAV 

approach and 

o If the runway is not in sight at the minimas, the OPL "PF" will descend to 400 feet, which 

it will maintain until the runway view or 2 NM before the "ALM" VOR and 

o If the runway is not in sight at 2 NM, the approach interruption and go-around. 

• The flight crew confirmed that, from start-up to descent, the flight proceeded in a normal 

manner and that the GPWS was stopped during the descent as discussed at the Briefing. 

• Like the first approach on AHU, the Autopilot was used throughout the flight until the go-

around. 

• Before reaching the minimum descent altitude, the OPL displayed a higher altitude to "avoid 

stopping at the altitude displayed MDA"; 
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• The CBD stated that he was looking outside and that he was not "informed" of the OPL's 

display of a higher altitude, and that he was waiting for the announcement of the latter to 

carry out the draft action agreed at the briefing. 

• Both pilots confirmed that they were surprised by the arrival of the water, while they were 

all looking out with an autopilot descent to the touch. 

• The FO still PF, says that, as soon as the sensation of touch, has turned the throttle 

• The cabin crew leader, on the other hand, said he had a bouncing sensation, 

• When questioned by the Al-Hoceima Airport Tower Controller, the crew said they replied 

that it was a go-around following a bird strike and that they decided to clear at NADOR 

airport. 

• Both crew members confirmed that the NDR flight was normal and the landing was safe. 

• Upon arrival at the car park in NDR, the CBD toured the aircraft and noticed the damage to 

the machine. 

• The CBD confirmed that it had reported the event, via Air Safety Report and by telephone, 

to RAM EXPRESS management as a bird strike, but then recalled that "the water would 

have been affected prior to the go-around." 

1.18.2.- Information  on  embedded systems 

  

1.18.2.1 Information on GPWS. 

(Ground proximity warning system) 

The ground proximity warning system commonly known as the GROUND Proximity Warning 

System (GPWS) is a monitoring system that works with the radio altimeter that gives the flight crew 

audible and visual alarms for dangerous situations of proximity to the ground. It  operates  between 

50 and 2450  feet from the ground. This  device  only  detects  the  proximity of the ground to the  

vertical  of the aircraft.   

The aircraft, the subject of this report, is equipped with a more advanced TAWS device. This device 

includes in addition to the basic functions of the TAWS a geographical database that can determine 

the state of the terrain around the device knowing its position. Thus, TAWS allows better prevention 

of collisions with the ground thanks to the knowledge of the terrain in front of the aircraft. 

The EGPWS, or Enhanced Ground Proximity Warning System, is active throughout the flight and 

alerts the pilot to danger, producing visual and audible alarms when its calculations show that the 

aircraft is below alert thresholds. It has six (6) basic operating modes and 2 augmented modes: 

 

 Basic operating methods:   base : 

o Mode  1  -  EXCESSIVE DESCENT RATE  

o Mode        2          -          EXCESSIVE TERRAIN CLOSURE RATE 

o Mode  3  -  Altitude Loss After Takeoff o Mode  4 

 -  DANGEROUS TERRAIN CLEARANCE o Mode  5 

 -  BELOW GLIDE SLOPE o Mode  6  - 

 ALTITUDE CALLOUTS.  

  

 Enhanced Enhanced Modes Improved:     

o TERRAIN CLEARANCE FLOOR (TCF) o TERRAIN 

AWARENESS DISPLAY (TAD).  

  



 

 

D.BEA.002.AIG/01 Registration    CN : - COH     Date    09/07/2018 Location :    Airport To Hoceima   : 62 / 32   

The enhanced function uses the geographic location of the aircraft provided by GPS, aircraft altitude 

and a global field database to predict possible conflicts between the aircraft's flight path and terrain, 

as well as to provide an audible alert and graphic displays of the conflicting terrain. 

By constantly comparing information provided by its own field database as well as the altimeter, 

altimeter radio and satellite navigation, the EGPWS constantly monitors the aircraft's position 

relative to the ground and attracts the attention of the crew in the event of a risk of CFIT. 

1.18.2.1.1- Operations 

  

Alert level  Aural Warning  
Navigation display  

Visual warning  

Warning  

OBSTACLE AHEAD, PULL UP  - Automatic  

- 10Nm display  

- solid red area  

On each flight crew's 

glares shield,  

OBSTACLE pb 

light comes on  

RED PULL UP, 
TERRAIN AHEAD PULL UP  

Caution  

TERRAIN AHEAD  - Automatic  

- 10 Nm display  

- Solid yellow area  

On each flight crew's 

glareshield,  

OBSTACLE pb 

light comes on  

AMBER "GPWS" 
OBSTACLE AHEAD  

  

The terrain in front of the aircraft is represented by variable density point patterns in green, yellow 

or red. Density and colour depend on the proximity of the terrain to the altitude of the aircraft. 

Threatening terrain or terrain alerts are shown in yellow or red. 

  

The "Eleview" display adds additional density patterns and a threshold to the standard view. At safe 

altitudes above any terrain for the chosen display range, the terrain is displayed regardless of the 

altitude of the aircraft. 

  

  
All modes are inhibited by stall warning:  

  

• Mode 5 is active if the PF side ILS is tuned on the correct frequency and if the gear is Down; 

• GPWS or TERR FAULT lighting indicates that some or all reactive or predictive warnings 

are lost.  
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In that case, the remaining alerts must be considered as valid and taken into account.  

  

1.18.2.1.2 -(AFM) Airplane Flight Manual: 

  

During normal operations GPWS switch should always be set on NORM position and TERR 

Push Button must be pressed in:   

 In case of emergency conditions GPWS Switch and TERR Push Button may be turned on 

OFF position. Refer to chapter PRO-NNO-EMR-05 Ditching and Forced Landing  

 In case of landing in abnormal flaps conditions GPWS sw may be turned on OVRD position. 

Refer to chapter PRO-NNO-ABN-06, Flight Controls  

 Terrain Awareness Caution. When a terrain awareness CAUTION occurs, verify the aircraft 

flight path and correct it if required. If in doubt, perform a climb until the CAUTION alert 

stops  

 Terrain Awareness Warning  

  

o Terrain escape maneuver following TERRAIN AHEAD, PULL UP:   

Immediately Initiate and continue a climb that will provide maximum terrain clearance until 

alerts stop. Only vertical maneuvers are recommended, unless operating in visual 

meteorological conditions (VMC), and/or the pilot determine, based on available 

information, that turning in addition to the vertical escape maneuver is a safer course of 

action.  

  

o Terrain escape maneuver following AVOID TERRAIN:   

Immediately initiate a CLIMB AND A TURN, based on any available information but 

preferably external visual reference. Continue to maneuver until warning stops.  

  

1.18.2.1.3- Company Policy and Procedure for the Use of GPWS 

  

Paragraph 8.3.5 of Part "A" of the operating manual entitled - SOL PROXIMITY 

WARNING SYSTEM - describes the policy and outlines of the use of the ground proximity 

warning system (GPWS), and directs on the aircraft type-specific operating manual.  The 

content of this paragraph is consistent and compatible with the manuals and procedures 

provided by the manufacturer. 

 

It states that the ground proximity warning system (GPWS) must be powered and used 

throughout the flight, unless it becomes unusable and the Minimal "MEL" Equipment List 

corresponding to the type of aircraft under the conditions set out provides for it. 

  

Note: Manufacturer manuals, specify specific and unique cases where by Check lists, the GPWS 

can/must be stopped in flight by the flight crew. See paragraph  1.18.3.1.2 

  

The following paragraphs are intended to guide the objectives and use of GPWS. Generally; 

specific technical details of certain equipment are included in the AFM/OM flight manual. 

Part B of the Operating Manual for aircraft type. 

  

Warnings and alerts require immediate action by the flight crew: 

  

• Immediate response should be reserved for all GPWS warnings and/or alerts, 

• The GPWS response can result in high attitude angles. 
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• The search for the reason for an alert/warning should be placed after theaction. 

  

Alerts and warnings are defined as: 

• Alert - a warning generated by GPWS equipment. 

• Warning - an order generated by GPWS equipment that can be: 

o Authentic, in line with its technical specifications; 

o Nuisances, although the equipment is working as intended, the pilot follows an 

authorized and safe procedure; 

o False, the equipment does not work as expected and the warning is parasitic. 

  

Regardless of the nature, all alerts and warnings must be notified "reported" to the company. 

  

Crews should be wary of the slowness of responding to GPWS alerts based solely on "Suspicious 

Performance Reported Previously. 

  

• Field Warning and Warning System (TAWS) 

  

In addition to GPWS basic or advanced equipment, TAWS functions provide information on 

obstacles in front of the aircraft and provide warnings to the flight crew. This information is based 

on Altitude Radio and a database with field information. Field warning and warning systems 

automatically provide visual and audible signals. This information is displayed on a field 

recognition screen. It gives the flight crew sufficient alert time to prevent "CFITs." 

  

• Unwanted warnings 

  

Unwanted (false) warnings can be received with no real danger. During ATC guidance in case of 

rough terrain, especially at high speed or rate of descent or approximation and/or intense rising 

sandstorm. A Glide Slope alert can be triggered when the aircraft is outside the validity area of the 

descent slope signal. 

 

An alert/warning can also be triggered if the approach is carried out with the flaps set to a different 

position than normally used for landing. 

  

Provided that flight crews remain fully aware of these equipment limitations and follow the 

procedures as soon as GPWS alerts and warnings are received, its use may well avoid inadvertent 

approximation or contact with the ground. 

  

It is emphasized that even if a warning is provided or suspected to be false or infringing, aggressive 

action is required by the crew unless: 

  

• The aircraft is operated during daylight hours in conditions that allow it to remain at a 

distance of 1 nm horizontally and 1000 feet vertically from the clouds, and in a flight 

visibility of at least 5 NM; And 

• It is immediately apparent to the captain that the aircraft is safe to comply with the 

configuration, proximity to the terrain or the current flight manoeuvre. 

  

1.18.2.2 The GNSS System 

  

❖ Le concept PBN :  
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Performance Based Navigation (PBN) is defined as a type of surface navigation (RNAV) that is 

subject to navigation performance requirements, which are prescribed in navigation 

specifications. 

  

A navigation specification is defined as a set of conditions that an aircraft and its crew must 

meet in order to fly in PBN in a defined airspace. 

There are two types of navigation specifications: 

• RNAV specification: Navigation specification that does not include a duty to monitor and 

alert on board. 

• RNP specification: Navigation specification that includes a duty to monitor and alert on 

board. 

The specific technical details of the equipment and the associated procedures are described in a 

comprehensive manner in the OMA's PBN Operational Procedures, Revision 4 of 24/04/2017, 

in effect at the time of the event. 

The authorization of RNAV approaches is approved by the Directorate of Civil Aeronautics 

(DAC), and is part of the specific authorizations attached to the Technical Certificate of Operator 

Operations (CTE). 

❖ L’Approche RNAV(GNSS) : 

An RNAV (GNSS) approach is a published instrument approach procedure that frees itself from 

ground radio navigation (LOC, Glide, VOR, NDB and DME). 

Interest: Elimination of ground beacons in the medium to longer term with reduced 

maintenance costs.   

Pour les approches RNAV(GNSS), le GNSS (Global Navigation Satellite System) repose sur :  

• A basic constellation (currently GPS). 

• A reinforcement system (ABAS, SBAS or GBAS). 

❖ L’Approche NPA RNAV 

The type of approach relevant to the investigation of the event subject to this report is the 

NPA RNAV 

This is anNPA-Non-Precision Approachwith ABAS (Airborne Based Augmentation System) 

reinforcement system.   

The ABAS is an internal integrity system to the on-board navigation system that allows, among 

other things, to check the status of signals received from the satellite constellation. 

• No vertical gucontrol.   

• The"LNAV"boxon the maps is associated with this approach. Since this is a non-precision 

approach, 

• It is defined as an FAF (Final Approach Fix, beginning of the final approach), an MDA 

(Minimum Descent Altitude) and a MAP (Missed Approach PoinT). 

• The MDH (Minimum Descent Height) cannot be less than 300 feet. 
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1.18.3. MEL   

  

1.18.3.1-The Concept 

  

A main list of minimum equipment (MMEL) is a document approved by the state competent 

authority of the aircraft manufacturer, developed specifically to regulate the use of one type of 

aircraft with one or more inoperable equipment. 

  

It specifies the operating conditions of a type of aircraft in the event of a failure of one or more 

equipment while ensuring an acceptable level of safety 

  

The MMEL contains the conditions, limitations and procedures required to operate the aircraft with 

these inoperable items. It forms the basis of the development and review of the minimum equipment 

list (MEL) developed by the operator and approved by the competent authority (Moroccan Civil 

Aeronautics Directorate). This MEL cannot be less restrictive than the MMEL. 

  

1.18.3.2-Operating and maintenance procedures, related to an MEL item 

  

Inoperative MMEL or MEL equipment that requires operational control and/or maintenance 

procedure to ensure the required level of security is identified in the "Remarks or Exceptions" 

column by the "O" symbols with an operational procedure, and/or "M" with a maintenance 

procedure. 

  

In developing the MEL from the MMEL, the operator must ensure that where symbols (O) and/or 

(M) appear, an operational and/or maintenance procedure has been developed, which provides clear 

instructions to flight crew members and/or maintenance personnel, on what actions to consider. This 

or these procedures must be included in the MEL. 

  

In operation, the MEL is used before the flight to study the possibility and conditions of a given 

flight with inoperable or degraded features or items. When procedures (O) or (M) exist for the item 

under consideration, they must be taken into account and applied as specified. 

  

Although the MEL is intended to be used prior to the flight to dispatch an aircraft in operation, its 

associated procedures may be used as a guide or guidance on the conduct to be held by the 

Navigating Flight Personnel, should system or functionality failures be identified in flight, 

particularly in the absence of a specific procedure to be applied in flight. , as is the case with the 

GPWS. 

  

1.18.3.3-Le cas du DDM GPWS du CN-COH (34-48-02-01) 

   

The review of the aircraft's MEL Item 34-48-02-01,  the subject of this report, in its 6thème  version, 

relating to the full functionality of the GPWS, identified the following (Figure: DDM1): 

• The GPWS may be inoperative for 6 flights or 24 hours of flight time; And 

• Lack of procedures (O) and (M). 
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While item 34-48-02-06 regarding the failure of the GPWS-only "Advisory Callouts" ANNONCES 

feature, provides: 

• A procedure (O) that recalls the importance of coordination between flight crew members 

to ensure situational awareness and indicates that the PM must monitor the fp's performance 

and advise him in relation to the deviations cited; And 

• A procedure (M) that stipulates that the ACAS breaker must be fired. 

  

  

Figure : DDM1 

 
  

The manufacturer states that the examination of this item is underway, and that the dispatch conditions with the 

inoperative GPWS system functions will be harmonized, and the MMEL will be updated accordingly. 

  

  

Figure DDM2 
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The maintenance procedure shown in Figure DDM2 is introduced by mistake during the DDM Revision 6 process. This 

error was corrected in the new review, and a briefing note was sent to DDM users, pending the completion of the review 

approval process. 
1.18.4. Classical Approach Procedure (Non-Precision Approach). 
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A "classic" or non-precision approach is an instrument approach that does not incorporate vertical 

guidance. 

Like all instrument approaches it normally includes three approach segments: 

Initial approach. Starting with an initial approach marker (IAF) and ending with the intermediate 

marker (IF), if defined; with an obstacle clearance of 1000 feet; 

• Intermediate approach; IF to the FAF; with an obstacle clearance of 500 feet; 

• Final approach; from FAF to MDA(H), visual descent point (VDP) or missed approach 

point (MAP); with an obstacle clearance of 250 feet. 

Successful non-precision approaches include: o  

Determine the type of guidance to use; o  

Prepare the FMS, if necessary; Completing  

an approach briefing; o  Plan the 

configuration of the aircraft; o  Watch for 

the descent; 

o The aircraft's energy management during the intermediate approach and final approach 

During the intermediate approach, the aircraft must be configured for the final approach including: 

o  Established configuration (flaps and landing gear out); o  Speed stabilized at final approach 

speed; o  Aircraft aligned with the final approach path, and,  o Check List landing and briefings 

completed. 

The final "CANPA" approach involves a constant angle descent using the vertical speed mode or 

flight path vector (depending on the equipment), with altitude-distance checks. 

  

The "CANPA" "classic approach at constant descent angle" has the advantages of providing a 

more stabilized flight profile, reduces workload and the risk of errors. 

• Final descent after FAF:- Descent at constant angle with the decision made before the 

MDA (H). 

A non-precision approach can be conducted using either: o  Side navigation guidance with raw 

data-only "Raw Data" with or without flight director "FD," or with the LNAV function 

(FMS), with or without autopilot (AP), o  The "if it exists" auto-handle 

system must remain in "speed" mode. 

On the last descent to the MDA (H), both pilots must monitor the flight path to ensure that the 

descent does not continue at an altitude indicated on the map before reaching the associated 

mapped marker (DME or other distance). 

It should be noted that the lack of vertical guidance in the NPAs implies that the flight crew follows 

precisely and continuously controls the aircraft's descent plan.  This leads to an increased workload 

and requires sufficient availability and well-established coordination within the flight crew. 

Anticipating approach stabilization and aircraft configuration (before the FAF) are therefore 

imperatives that must be considered for the preparation and execution of such an approach. This 

is all the more necessary because airports are increasingly equipped with vertically guided 

approaches, and as a general rule, except for training purposes, crews only use NPAs when 

vertical guidance is unavailable. 

A GPWS/TAWS warning in favourable instrument (IMC) or night weather requires an 

immediate lift manoeuvre. 



 

 

D.BEA.002.AIG/01 Registration    CN : - COH     Date    09/07/2018 Location :    Airport To Hoceima   : 62 / 40   

  

1.18.4.1. Profile of the approach advocated by the manufacturer 

  

The profile of the classic "non-precision" approach is taken up in a summary way in the figure 

below extracted from the user manual. This profile details throughout the procedure all actions, 

commands, announcements, checks and cross-checks that the PF and PM must perform according 

to the aircraft's position relative to the runway threshold as well as speeds, altitudes and 

configurations at all points in this profile. 

 

  
  

1.18.4.2 Profile of the approach followed by the flight crew: 

  

The flight recorder data reconstructed the profile of the final approach conducted during the flight 

under investigation. The passage of the FAF took place at a speed of about 192 Kts in a smooth 

configuration. 
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 From the approach between the FF and 35 feet 

TIME UTC  ALT (ft)  
Top 

IAS  Actions / Distance  

19h01min56  
2 065  
2 245  

192  Engagement du mode vertical PITCH HOLD*.  

19h02min00  
2 030  
2 205  

188  
Altitude selectee = 400 ft. Distance 

seuil 6,4NM 

19h02min04  
1 995  
2 165  

185  
Engagement of the V/S vertical mode. 

Selected vertical speed - 1,200 ft/min. 

19h02min18  
1 795  
1 965  

176  
Selection flaps 15 degrees. 

Selected indicated speed - 140 kt. 

19h02min33  
1 530  
1 680  

168  Selected landing  gears  out..  

19h02min34      Distance threshold  4.7NM 

19h02min46  
1 255  
1 390  

156  Selected vertical speed - 1,700 ft/min. 

19h02min49  
1 190  
1 325  

155  Selected vertical speed - 1,800 ft/min. 

19h03min01  
865  
985  150  

Commitment of the side mode LNAV LO.  

Selected  indicated   speed - 119 kt. 

19h03min05  
740  
865  

146  
Alt vertical mode engagement. Selection flaps 30 

degrees. The rate of descent is 1,790 ft/min Distance 

threshold 3.3NM. 

19h03min49  80 130  

Disengagement from the PA. 
Efforts on the handle (PF to pitch /PM to sting) plate 

oscillates between 2 degrees to pitch up and 7 degrees 

to sting. 
Selected vertical speed - 900 ft/min. 

19h03min51  35  
131 

  
PF advanced the throttles to the74-degree position 

Distance threshold  1.56NM 

  

1.18.5.-Procedures of the Stabilized Approach 

  

Paragraph 8.3.18.2.5 of Part "A" of the company's operating manual in its second version details the 

definition and criteria of a stabilized approach and what to do in the event of an unstabilized 

approach. This procedure is consistent with that recommended by the manufacturer. 
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This paragraph states that stabilizing an approach has priority over all other issues such as noise 

reduction, traffic or fuel economy. Radio navigation and landing aids must be fully used in all 

weathers. For all approaches, the appropriate minimum must be defined. 

  

Criteria of the stabilized approach. 

  

All approaches must be stabilized no later than 1,000 feet AGL, either in (BMI) or VMC. 

  

An approach is considered stabilized when all  the following criteria are met: 

1. The aircraft is on the correct flight path; 

2. Only small changes in tilt or trim are required; 

3. The speed of the aircraft is no higher than Vref  20 or inferior to Vref;; 

4. The aircraft is in the right landing configuration; 

5. The rate of descent is no more than 1,000 feet per minute; 

6. The power setting is suitable for the aircraft configuration and is not less than the 

minimum approach power as defined in the corresponding operating manual, 

7. All briefings and Check Lists made. 

8. LOC/Glide deviations are less than one point. 

  

When the approach becomes unstable below 1000 ft AGL, an immediate go-around is 

imperative. 

  

1.19.- Investigation techniques 

  

Considering the highly operational connotation highlighted by the baseline data regarding this event, 

the investigation team adopts the TEM(Threat  and  Error Management)approachto the analysis 

of the circumstances related to this accident.   

  

It is a conceptual framework for interpreting data obtained from normal  and abnormal operations 

into latent threats and conditions,  that the crew should consider and manage in such a way as not 

to be in error and, if necessary,  errors  and  undesirable situations that should be managed in such 

a way as to avoid adverse situations or thefinalcondition which in our case is contact with seawater 

on final approach without loss of control "CFIT".   

  

Definitions of terms in the TEM context: 

  

• Latent conditions: Conditions in the system prior to the accident, highlighted by triggers.  

These often involve deficiencies in organizational processes and procedures.  

  

• Threat: a situation, event or error that occurs outside the influence of the flight crew,but 

requires attention and management in order toproperly maintain safety margins. 

  

• Flight crew error: An observed deviation from the flight crew's  expectations to the crew's 

organizational expectations or intentions.   

o Intentional non-compliance errors: Violations, example: omit required briefings or 

checklist... 

o Procedure errors: In which the intention is correct but the execution is wrong, for 

example: (usual slips, failures and errors in data entries or in the wrong directions) ... 
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o Communication errors: occurs when information is incorrectly transmitted or 

interpreted, for example; incorrect collationing at ATC or communication of an 

erroneous route to the other driver. 

o Skills errors: Lack of skills, knowledge or experience, examples: insufficient training... 

o Operational decision errors: Making a discretionary decision that unnecessarily 

increases risk, for example: extreme approaching manoeuvres, choosing to fly over in 

bad weather, and too much confidence in automation... 

  

• AVION STAT:  Unwanted or Unwanted Aircraft Status (UAS):  Induced by the flight 

crew, the condition of the aircraft clearly reduces safety margins; a compromising situation 

resulting from ineffective TEM.  "UAS is recoverable"  example in our case unstabilized 

approach, guiding the aircraft  to the ground "Controlled Flight  Toward  Terrain" 

  

• FINAL STAT: A final state is an event to be reported (reportable/reportable). "A  final  state 

is  unrecoverable"   example  CFIT Controlled Flight  Into  Trerain 

  
  

  

  

  
  
  
  
  
  
  
  
  
  
  
  

2. ANALYSIS 

2.1. Latent Conditions and Threats 

Based on the basic and additional information reviewed in the previous chapters of this report, the 

flight crew had to take into account and best manage the latent threats/conditions listed, see (Figure 

MCL1) 

Figure : MCL1  

Human   element: 

Crew  configuration: 

 - Experienced CBD and novice co-pilot favorable situation to the autocratic cockpit. 

- Crew under the influence of the Confirmation Bias induced by the first approach unduly 

modelled for the second approach. 

The material: 

 - GPWS arrested  (voluntarily), lack of protection against  CFIT 

The Environment: 
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 -Airport surrounded by high reliefs and close to no-go zone et à proximité de 

 -  Marginal weather  compared to NPA minimas  (ceiling lower than MDA) 

Procedures  and Information 

 - The Classic Approach (NPA) which has a  complexity (lack of vertical guidance) 

- The GPWS which requires  adequate responses  in case of alarms and appropriate 

precautions  in case of malfunction 

Equipage and CRM configuration: 

The flight crew of the flight subject to this report consists of: 

- A senior CBD recently requalified on ATR72-600 after a long career as a 

Captain and then Instructor on the Boeing 737NG aircraft. Its first 

type qualification as a commercial pilot was ATR 42 at the very beginning of his career, and 

- An OPL at the beginning of its career with a total accumulation of more than one thousand flying 

hours, of which 815.8 on the type. 

- A female person (observer pilot) in the recruitment phase by the company was also present in 

the cockpit during all stages of the mission. This person had no attribution in the conduct of the 

flight and the completion of the mission. 

Prior to the start of the first stage of the mission, the two pilots agreed that the CBD would perform 

the first stage "on AHU" in PF and the OPL would complete the other three stages of the mission 

as a PF. 

This distribution means that the CBD, given its experience, would perform the first demonstration 

step for the OPL on how to manage the flight during this stage, particularly during the approach and 

landing on AHU. This situation is confirmed by communication and interactions between the CBD 

and the OPL during the flight, including the third stage where the OPL follows the "CBD guidelines" 

up to about two seconds before touching mediterranean water. 

Analysis of the flight recorder data reveals three phases of cbD-OP interactions: 

• A first phase before starting the approach on AHU, characterized by an OPL that 

listens by acquiescing to the advice and guidelines of the CBD on how to conduct the 

approach and the preparation actions; 

• A phase where the OPL and CBD, seemed to be taken of course by the aircraft too fast 

unconfigured landing contrary to what is advocated by the patterns. The two pilots were in 

co-action on vertical profile management; the aircraft was under LNAV in the precise 

extension of the runway axis, but both pilots appeared to be unaware of the distance from 

the runway threshold. In this phase, the OPL followed, unreasedly, verbal or through the "VS 

and Target Altitude Setting" instruments at the CBD FGCP, which is supposed, as PM, to 

monitor the execution of the approach and announce flight parameter deviations and altitude-

distance correlations at the runway threshold while trying to identify external clues. It was 

during this phase that the CBD told the OPL to continue to go down even below 400; agreed 

descent limit without visual cues. 

• A third phase in which the OPL exits the CBD directive loop and reacts by unplugruging the 

Autopilot, increases power and pulls on the handle. The result is a Dual Input situation, and 

it is only after the impact with the water that the CBD reduces its stinging effort and the plate 

becomes positive again. 
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Classic approach procedures at TNG-AHU:   

The weather conditions planned and encountered during the first stage at Al Hoceima Airport are: 

wind 6 kts, ceiling at 800 feet, visibility 4000 m and presence of fog. 

These weather conditions and equipment configuration at AHU airport require planning and 

conducting a conventional (non-precision) approach, which involves knowing and complying with 

standard operational procedures applicable to this type of approach. 

During the third stage at AHU Airport, at first contact with the Control Tower, the CBD confirmed 

that it would proceed with a VOR/DME approach for QFU 17. 

The review of the database and additional data identified critical discrepancies in the conduct of the 

approach phases, between the approach profile as performed by the flight flight crew concerned 

and the profile advocated by the manufacturer. 

A comparative analysis between the approach carried out by the crew and the one recommended, 

allows to highlight the elements included in the table below: 

    ATR  Approche Approach  Note 

  
At the FF2 

  

Configuration  
- Trains out 
- Landing flaps  30 

degrees 

- Trains rentés 
- Zero   (smooth))  

Excessive 

delay 

Speed - Vref +5 Kts (112)  - 195kts  Excessive  
Energy 

Balance Altitude  - 2100  feet - Passing by 2100  feet 

Attitude  
- Transition  level/  final 

descent - Downhill 
Compromised 

deceleration 

FF-MAP  

Vertical 

trajectory 
- Stable (CDFPA)  

- Variable plan VS from 1100 

to 1800 p/mn 

Horizontal 

trajectory 
- Final set   - Final set  LNAV Stable  

After 

MAP3 

A/P  OFF after 260 feet - ON  up to  80  feet 
Limitation not 

respected 

Actions   
- Landing if In view if 

not R/G 
- Continuation to the ground 

(without seeing the 

runway) 

Procedure not  
followed 

  

Reaction  to  the  GPWS alarm 

  

During the first stage-to-flight level cruise (FL 160), the "TERRAIN" warning message is displayed 

on the EWD and the amber light "TERR FAULT" lights up for about 6 minutes. This message 

indicates a loss of the "Enhanced" function. According to4 the AFM, features remain available. 

 
2 FF: Final Fixed  
3 MAP : Missed Approach Point  
4 Engine and Warning Display  
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The crew conducted the RNAV approach to Runway 17 at Al Hoceima. Once you arrive at the 

MDA 

(1,030 ft), the Captain (PF) continued the descent with a rate of around 

1,000 ft/min. About a  minute later, the  TAWS "TERRAIN AHEAD PULL UP" and "AVOID 

TERRAIN"  alarms go off..  The PF did not respond with the catch-up manoeuvre recommended 

by the procedure,  but was content with a change in pitching attitude and then returned engine 

power and rose to a height of about 108  feet,  which it maintained until the view of the runway, 

and then resumed the descent to land. 

 

The two flight crew members confirmed in their testimony that the first approach, which was 

conducted in an improvised and unstable manner, was not debriefed on the ground to assess its 

progress and identify aspects to be corrected during the second stage of the AHU mission. 

  

   Unstabilized approach 

  

During the descent on AHU, from the cruising altitude, the aircraft had a fast and high flight profile relative 

to its distance from the runway threshold,  the  CBD  announced to the OPL that it had to prepare the 

machine but at no time did it question the continuation of the approach that was never stabilized 

according to the criteria in Part A of the MANEX manufacturer's operating manual.   

  

The aircraft passed the "FAF" at 2100pieds but at an excessive speed of 75 knots with a smooth 

configuration whereas at this stage of the approach it had to be established at the configuration and 

  
speed and rate descent. The 1000-foot crossing, which the Company sets as the last acceptable limit 

for stabilization criteria combined, was still at an indicated speed and excessive rate of descent. On 

the other hand, the altitude was lower than that resulting from a "CANPA - Constant Angle Non 

Precision Approach" profile that industry and the manufacturer advocate for all non-precision 

approaches. 

  

 GPWS. 

  

During the preparation of the stage in Tangier, the flight crew decided to carry out the approach to 

AHU airport with the GPWS stopped in order to avoid alarms that they considered untimely despite 

the absence of any indication of failure or malfunction of this equipment. 

  

Item 34.48.02.01 indicates that the aircraft can be dispatched without GPWS for six flights or two 

days of flight, before it is necessarily repaired or replaced. No maintenance (M) or operational (O) 

procedures are to be applied. However, in the same chapter of the same document, item 34.48.02.06 

relating to the "ADVISORY CALLS" feature provides for the same provision in terms of 

"Rectification Interval Category", but it stipulates that an Operational Procedure (O) be applied. 

  

This procedure (O) requires announcements depending on the situation, configuration and mode. 

These announcements are necessary to compensate for the system's failure, particularly in terms of 

awareness of the common situation between the PM and the PF in the cockpit. 

 

In the case of an Operational Coordination Procedure in critical phases of flight, this inconsistency 

would skew the crew's decision to understand that; cutting this instrument requires no palliative 

action,  including that the decision to stop this instrument was taken at the pre-departure briefing. 

During this briefing, the crew is required, under the "TEM" concept, to identify the Threats and 
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manage them so as not to be put in an Error situation if necessary. Indeed, the directive (O), if it 

existed for item 34.48.02.01, would have made it possible to have an awareness of the common 

situation between the PF and the PM by the use of the announcements provided by this directive.   

  

Although the GPWS was not stopped prior to the flight, which is confirmed by the lack of such 

mention in the TLB (Technical Log Book), and by the testimony of the flight crew members and by 

the factual data of the recordings, the absence of operational procedure (O) for item 34.48.02.01 

would be considered as a latent condition to be taken into account in the analysis of this event. 

  

Airport and weather. 

  

On the day of the accident with visibility of 4000 metres and a ceiling of 600 feet, the flight crew 

had to take into account the peculiarity of this cul-de-sac terrain, with the presence of relatively high 

terrain on the south, east and west side. 

  

It should be noted that the minimas required by the VOR/DME procedure followed by the crew are; 

Visibility of 3200 m and MDA of 760 feet. 

  

The presence of a no-go zone, GE(P)-114, to the northwest which, with the terrain to the west of the 

terrain restricts the trajectory after go-around and makes it even more complicated to execute. 
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QFU 17 has GNSS RNAV procedures, a VOR VOR, all three without vertical guidance and 

no procedures are prescribed for QFU 35.   

  

In light of these aspects, the AHU airfield has latent conditions that could pose threats for which 

flight attendants should be prepared to ensure safe operation. Among the precautions would be the 

use of "Simulator" teaching means to real-life stage and the adaptation of continuing education 

content in order to trivialize the final approaches at constant angles "CANPA". 

  

2.2. Synthesis of Un/Under-Managed Errors 
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  Fig. ENG1  

Type of errors  CDB  OPL  

Intentional 

(Violations) 

- 

- 

IN-flight INTENTIONAL  GPWS stop (Decision made on the ground 

before departure) 
Premeditated descent below minimas 

 - Non-compliance with the stabilization floor 

Communication in 

the cockpit 

- 

- 

Lack of clear and direct exchange of communication 

Leadership deficiency. 

- 
Sharp hierarchical  

Gradient, 
-  Low  level  of affirmation 

Skills 
- Poor performance for a situation where the behavior of the crew is itself a 

threat. 

Procedures/SOPs 

- Difference to the execution of: o  the classic 

approach procedure NPA  o the Gas 

Demission 

 - Lack of cross-entry verification (automation inputs Cross-Verification) 

 - PF displays MCP automation data itself 

Professional 

- 

- 

Decision to go below the minimas. 

Late preparation of the configuration for the approach. 

 - Struggling to continue the approach.   
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3. CONCLUSION  
  

3.1. Established facts:   

  

Fundamentals  of  exploitation 

  

• The company holds a valid Technical Certificate of Operations; 

• The Aircraft's Navigability Certificate is valid; 

• Crew members hold valid licenses and qualifications; 

• Crew programming is in compliance with current regulations and crews have been given 

sufficient rest before undertaking the mission, 

  

Meteorology  and  airport:   

  

• AHU Airport features conventional "vertically guided" approaches and a PAPI for QFU 17 

• No procedures are published for QFU 35, 

• Fog on the GMTA airport known to the crew during the preparation of the flight. 

  

❖ GPWS : 

  

• Lighting the GPWS "FAULT" light for approximately six minutes at the end of the first stage 

of the AHU cruise (due to a degradation of the GPS signal in the area where the aircraft was 

located); 

• The field alerts generated during the first approach on AHU were justified and consistent 

with the system design; 

• The CBD stopped the GPWS in flight, before beginning the approach of the second stage at 

AHU airport; action agreed in consultation between the CBD and the OPL 

• DDM items 38-42-02-01 and 38-42-02-06 relating to the GPWS outage and the failure of 

the Advisory Calls feature respectively are inconsistent. 

• The GPWS's packaging for transport to ACSS for expertise was defective with no impact on 

its condition and operation. 

  

CRM and  crew  work/behaviourcomportement 

    

• Crew Ressource Management : 

o The approach on AHU is characterized by a lack of preparation and anticipation that the 

flight crew's CRM level has not been effective in managing. Verbal communication is 

limited to CBD instructions followed without challenge by the OPL, announcements are 

non-existent and cross-checks are rare and ambiguous. 

  

• Flight crew's work and behaviour 

  

The work of the flight crew is characterized by deliberate deviations from "violation" procedures 

and risky operational decisions with a relentlessness for the continuation of the approach in the 

absence of the required conditions and beyond the limits: 
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o The crew decided and briefed, prior to the flight, to descend to 400 feet, which is below 

the airport minimas. o  The crew deactivated the system (GPWS) during the flight to 

prevent an alert during the approach.   

o The flight crew opted for the VOR/DME approach on GMTA with a ceiling of 600 feet, 

while the minimas were 760 feet. 

o The execution of the approach is characterized by a clear delay in the configuration of 

the machine, an indicated unmaned speed, variable plane and excessive rate of descent. 

o As a result, the approach was not stabilized as required by the company's SOPs.  o  The 

crew did not undertake a go-around when it became apparent that the approach was not 

stabilized below the recommended limit.   o  The crew descended below the minimum 

descent altitude (MDA) without visual references. 

  

3.2. Causes probables : 

  

• The occurrence on 9 July 2018 on the aircraft, registered CN-COH, during its approach to 

Al-Hoceima Charif Alidrissi airport, is believed to have been due to non-compliance with 

operational procedures, among others; deliberate shutdown of the GPWS, continuation of 

the unstable approach below the stabilization floor, and continued approach beyond the 

minimum descent altitude (MDA) in the absence of visual references.   

  

• By the undue shutdown of the GPWS and the absence of "Advisory Calls" announcements 

during the approach, the crew was denied any opportunity to become aware and manage the 

unwanted situation of the "Controlled Flight Toward  Terrain" ground-to-ground flight in 

which the aircraft was on to touchdown. 

  

• The item (038-42-02-01) of the DDM, which does not provide an operational instruction (O) 

for the total failure of the GPWS, would have reinforced the flight crew's decision to stop it 

without precaution. 

  

• The lack of CRM within the flight crew, particularly in terms of communication, 

coordination and appropriate dosing between the CBD's authority gradient and the OPL's 

level of self-assertion, has led the OPL to react to CBD guidelines, which are inconsistent 

with the limitations of the stabilization floor and approach minimas. 

  

Nevertheless, the OPL's response, however belated, limited the final situation to the only 

property damage suffered by the aircraft..  

  

4. RECOMMENDATIONS 
  

4.1.- Safety recommendations 

  

Recommendation No.01/19: Process for integrating pilots into the company 

The analyses revealed malfunctions within a flight crew made up of two recently recruited pilots, 

with large profile gaps; both in their professional backgrounds and in their ages and experiences. It 

would therefore be recommended to strengthen the process of integrating pilots with CRM modules, 

adapted to ensure fluid interactions.  and consistency of communication between pilots and 

decision-making. 
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Recommendation No.02/19: Approaches 

The operator's domestic network is developing with destinations whose approach procedures do not 

allow vertical guidance. Given the specifics of non-precision approaches (Classic Approaches), it 

would be recommended: 

• To focus, during awareness and training sessions, on approaches to Constant Angle 

(CANPA) when vertical guidance is not available; 

• Adopt on-board aircraft equipment and associated procedures to program and track vertical 

approach profiles. 

  

Recommendation No.03/19: Reaction to GPWS alarms/alerts: 

The fact that the flight crew, obsessed with hasty approaches, did not provide adequate responses to 

GPWS alarms, instabilities and lack of visual cues at the minimums, shows that these actions are 

not systematic.  It would therefore be recommended to insist, during the training and proficiency 

checks of flight crews, on: 

• Taking into account the criteria for undertaking and continuing an approach, in terms of 

stabilization and minimas; 

• The GPWS system, the meanings of its messages and the conduct to hold they involve. 

  

Recommendation No.04/19: MEL /GPWS 

  

The mel (Minimum Equipment List) review, in effect on the date of the event subject to this report, 

identified inconsistencies in the operational (O) and Maintenance (M) procedures related to the 

MEL's GPWS items. 

It is recommended that these inconsistencies be addressed immediately and that this document be 

reviewed in order to identify and correct any inconsistencies contained in them. 
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Annexes 

Appendix 1: Actions taken by the operator 
  

Following this accident, and pending the final report, the operator took precautionary actions, 

including: 

1. Broadcast to any PNT of a Safety Bulletin dealing with: 

a. Recall of stabilization procedure; 

b. Recall of the ban on disabling GPWS without referring to existing procedures; 

c. Reminders on respect for published minimas; 

d. A reminder of the need to consider CRM and TEM; 

2. The emphasis, during refreshment/competence control sessions, on: 

a. The stabilization floor procedure; 

b. Compliance with published minimas; 

c. CRM and TEM; 

d. The GPWS procedure. 

3. Refreshing the SGS (Safety Management System) training for aircrew, and management; 

4. Taking this event into account in the Course of Human Factors (FH) and Initial and Periodic 

Threat and Error Management (TEM); 

5. Setting up the "GPWS" switch seal and integrating the latter's checks during the daily visit; 

6. Review and revision of the DDM. 

  

Note: The handling of this event was concurrent with the IOSA (IATA OPS SAFETY AUDIT) 

compliance process, which was implemented in December 2019. 
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Annexe 2 : Transcription CVR  
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Appendix 3: Comments not included in this report. 
  

BEA reviews 

Page 36, 4th 

paragraph of Chapter 1.18.3.2: 

"Although the MEL is intended to be used prior to the flight to dispatch 

an operating aircraft, its associated procedures may be used as a guide or 

guidance on the conduct to be followed by 

Driving, should system or functionality failures be identified in flight, 

particularly in the absence of a specific procedure to be applied in flight, 

as is the case with the GPWS. » 

  

The BEA disagrees with this sentence. The MEL can be used for 

dispatching the aircraft but does not apply to an in-flight failure. This rule 

of use is common to the entire aviation industry. In general, abnormal and 

emergency procedures are the benchmark when there is an in-flight 

failure. Page 46,  chapter  "The GPWS" 

  

It would have been beneficial for the investigation to understand why the 

crew considered the GPWS alarms encountered during the first stage to 

be untimely, as this is the primary cause of the decision to stop the GPWS. 

  

The BEA notes the focus on MEL and GPWS. It should be noted, 

however, that the GPWS is only the last safety barrier in this scenario. 

Many other barriers were crossed during this flight and it would have been 

valuable if the report had given equal importance to the other safety 

barriers involved in this occurrence. 

Page 50, Chapter 3.2, 3rd Probable Cause 

"The DDM item (038-42-02-01) with no operational instructions (O) for 

the total GPWS failure would have reinforced the flight crew's decision to 

stop it without precaution." 

  

The crew's testimony to the deactivation of the GPWS is inconsistent: if 

the crew felt that the GPWS was defective, they should have disable it 

before departure, but they did not disable it until the approach. This 

inconsistency shows that the crew had already placed themselves outside 

the standard operational procedures. 

  

The BEA and ATR acknowledge that the lack of operational instructions 

for the DDM item (038-42-02-01) is inconsistent, but consider that the 

causes of the crew's 

shutdown of the GPWS 

are a misinterpretation 

of the alarms issued 

during the first stage 

and a misuse and 

inappropriate use of the 

DOM. 

  

Moroccan BEA 
response 

The decision to stop the 

GPWS was discussed and 

taken by the ground flight 

crew before take-off from 

Tangier airport to Al-

Hoceima airport. 

La procedure (O) 

"ADVISERY CALLS",  

if it existed, would have 

allowed the flight crew, 

as a last precaution, to 

manage the absence of 

the 

GPWS.  

No comments 
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