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Responsibility for electronic charts

DECK HEAD 

Following the example of the aviation industry, shipping either needs a body to verify the quality of electronic charts which is independent of any charts supplier, or captains will have no choice but to take responsibility themselves for checking their charts are good enough, suggests Steve Harding 

BODY
In light of the initial findings into the loss of the Rocknes – m/v Rocknes did not have latest charts, Digital Ship, April – it is perhaps appropriate to turn the clock back to look at another tragedy and assess the lessons learnt.

On February 8 1998 a U.S. Marine Corp warplane flying over a ski resort in northern Italy severed a wire supporting cable cars plunging one car 240-300 feet (80-100 meters) to the snow-covered mountain below. Twenty were killed.

In the immediate aftermath, as might be expected, the senior officials responsible for flight regulation pronounced that blame for the tragedy lay wholly with the aircrew, primarily the pilot, Captain Richard Ashby.

Much less expected, certainly a shock for the political establishment that had been sharpening blades in anticipation of his public emasculation was the verdict delivered at Ashby’s trial: not guilty on all counts of negligence; Captain Ashby was found guilty on the lesser charge of obstructing justice – he foolishly destroyed the aircraft’s video (Black Box) recordings.

The dust has now largely settled.  However, at the time this verdict initiated a major schism in relationships between the US, Italy and Germany, where many of the victims lived.  

How could Ashby be innocent?   Like the ship’s master, a pilot is wholly responsible for the safe navigation of the aircraft, ergo when an accident occurs whom else but the pilot can be to blame?  

Amidst accusations of the US trial being a fix, and in the grand tradition of European transport safety regulation, the Italian Government convened a lengthy enquiry to prove Ashby’s guilt. 

To be fair, strip away the anti-seafarer, sorry aircrew rhetoric and this enquiry’s report is a very informative and objective analysis of the structural, management failures that ultimately lead to the cable car being hit.  

This includes the (lack of) quality control over the navigation information (data) supplied to Ashby.  

It is possible that if the US had taken rather more account of what Canada and others had been saying in the years previous to the incident in relation to critical fault lines in the navigation technology Ashby was relying on, it might not have happened at all.  

.
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Flying low

To summarise, Ashby was on a training exercise involving the use of terrain following radar and other technology, including electronic navigation charts; in aviation these are known as flight management systems (FMS).  

He was flying fast (500 to 550 mph) and low, the cable car was 350 feet above ground level, well below the 2000 feet minimum recommended in US NOTAMs (Notice to Airmen).  

The latter was cited as prime facie evidence of Ashby’s negligence at his trial.  

The court did not agree with the prosecution.  

All air forces have used high-speed, low-flying sorties very successfully for years to avoid enemy radar detection.  

Likewise, flight regulators had tacitly accepted the practice of pilots operating outside NOTAM limits as an essential part of their training programme actively encouraging the use of navigation technology that pushed the boundaries of the ‘red sector’.  

This lead Col. Thomas Blickensderfer, a 26-year Marine veteran and part of the accident investigation team, to testify at Ashby’s trial:

“The conduct of the flight, with what was available to the crew, was very reasonable," 

Adding:

 “What we learned during the investigation was it was supervisory error and shouldn't have been done that way," 

Nonetheless, this was not the pivotal evidence used to acquit Ashby.  
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Electronic charts

To comply with the operational requirement, fly faster and lower, Ashby had no option but to rely on his aircraft’s flight management system (electronic chart). 

The ultimate safety of the aircraft had therefore become a function of the quality of navigation data presented to him, not least on the electronic chart display.  

Unfortunately, notwithstanding it had been there for some years, the cable car was not included in Ashby’s FMS database.  

The prosecution had no case.  Ashby did not know there was a cable car in the valley nor could he reasonably be expected to have known; all responsibility for the accident, and with it negligence rests with the regulators who mandated or otherwise required the pilot use a FMS, not the pilot.  

This particularly irked the Italians.  

Its enquiry legitimately drew attention to Italian charts all of which showed the funicular, with the latest editions and NOTAMs passed on to the US authorities for dissemination.  

Fine, except:

At the time Italy only produced paper charts; and US aircraft were using electronic navigation databases developed in the US.

Thus, the, indeed any failure to square this circle had had the effect of materially increasing the risk of accidents as and when US pilots had become reliant on FMSs (ENCs) to navigate, an issue highlighted in a Canadian report published a year before the accident in 1997.     
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Canadian report

Commenting on the burgeoning supply of database driven navigation technology; the Canadians observed:

“An error in the software or data from an FMS is …less likely to be noticed by the crew, as there is no easy, intuitive way to cross check the situation, particularly in a rapidly changing dynamic situation.”

Implicitly requiring:

Any software used in the FMS or GPS receiver must conform to a suitable standard for primary means of navigation; and, critical,
Any data used must be subject to a rigorous quality process or regulatory check.
As the report notes, these were, and are the pivotal issues the safety regulator must resolve before ever advocating the use of FMS, the authors going on to the rather obvious, but necessary conclusion:

“Incorrect data or corrupt software has the potential for significantly contributing to a catastrophic failure.” 

Canada had put its finger on the gaping hole in FMSs that the unfortunate Italian fell into a year or so later.  So has this hole been plugged?  

With the adoption of RTCA Standard DO-200A - Standards for Processing Aeronautical Data, the chart and other navigation data supplied to most, if not all aircraft FMS databases is now in the process of being subjected to an objective, transparent evaluation by certifying bodies which are independent of the data supplier.

Unfortunately those Canadians still appear determined to find fault; no wonder Americans blame them for all the world’s ills!  

A Transport Canada notice published in December 2003 has drawn attention to problems identified with updating navigation databases leading to:

“… the intentional deletion, or inadvertent omission, of waypoints, procedures, airports or other information from the database, either with or without notice to the operator.” 

In something of a confession, Canada also admits:

“There is relatively little regulatory oversight of database updates, and the effect that these might have on their host avionics”.

And its recommendation to pilots to deal with this problem?  

“To minimize the consequence that such database errors could have… the pilot (must) verify approach waypoints for accuracy by reference to current publications.”

Yes, that’s right, the pilot still has to perform a manual audit using information published in paper documents, or at least available from sources independent of the database supplier.  
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Comes down to the pilot

This is rather begging the question: what is there to stop another cable car being struck by an aircraft navigating using electronic charts due to undetected ‘holes’ or other deficiencies in the database?

Ultimately, and largely, only the pilot’s professionalism it would seem.   Or, to quote Colonel Blickensderfer:

"Whatever happens, the pilot is going to be responsible to some degree."  

In short, he or she has no wish to be killed either.

Ashby got lucky; aircraft normally do not survive high-speed collisions with fixed objects.  

No doubt before flying again; not that he will having been dismissed by the Marines, Ashby will take heed of Transport Canada’s advice and verify the quality of any navigation database himself before using it.  

At least not unless and until those demanding he use electronic charts to navigate have in place a foolproof system that ensures cable-cars on Italian charts are always faithfully reproduced in the facsimile displayed on a US aircraft’s ENC display.  

At least he will have the luxury of being able to exercise a healthy mistrust of technology, something denied to the master of the Rocknes. 




