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PRESIDENT’S VIEW
Robertson Tribute Evening a Great Success
By Frank Del Gandio, President

A

record number of members and
guests attended the April 30
ISASI Mid-Atlantic Chapter Dr.
S. Harry Robertson Tribute Night
in recognition of Robertson’s continuing
endeavors to strengthen air safety, his
continuing efforts to reduce aviation
accidents, for his work to enhance accident investigation techniques; and for
his untiring efforts to help make ISASI
the professional organization that it is.
Harry Robertson has accomplished
many things in his air safety investigative career. Most noteworthy on a
national scale is his development of the
Robbie Fuel Tanks, which have saved
countless lives of helicopter crewmembers and race car drivers throughout the
world, and for which he was enshrined
into the National Aviation Hall of Fame in
2011. The United States Army estimates
that 8,000 lives were saved over a 20-year
period due to the Robbie Fuel Tanks.
ISASI recognized Harry’s dedication to
air accident prevention by awarding him
our coveted Jerome F. Lederer Award in
1981 for “using his extensive experience
in accident investigation and crash rescue
to develop improved techniques for investigation….”

President Del Gandio, left, presents ISASI’s
Award of Merit to Dr. Robertson.

Harry, an ISASI Fellow, has been true
to the objectives of ISASI, which include
providing for professional education and
the free exchange of information concerning development and improvement

Shown, left to right, are the principles in the formation
and award of the ISASI/Robertson fellowship: Richard
Stone, Ray-Anthony Gallardo, Frank Del Gandio, and
Dr. Harry Robertson.

of aircraft accident and incident investigation.
For example, he helped found the
Robertson Safety Institute (RSI) on the
Embry-Riddle Aeronautical University
(ERAU) Prescott, Arizona, campus that
graduates many of the new aircraft investigators and funds critical research projects
affecting air safety. Most recently, Harry
has endowed and formed the ISASI–Robertson Family Aviation Safety and Security
Archive Assistantships and Fellowships in
Crashworthiness at ERAU’s Prescott campus. The fellowship program is an impressive cap to our educational efforts that began with the creation of student chapters,
grew with the introduction of the ISASI
Rudolph Kapustin Memorial Scholarship,
and was further advanced by the addition
of the ISASI Reachout Workshop Program
and the development of our ISASI Student
Mentoring Program.
The evening’s celebration also included
the introduction of the first recipient
of the fellowship, Raymond-Anthony
Gallardo. He’s an ERAU master of science in safety science graduate and will
serve his fellowship at RSI or within the
Safety Science Department. The fellowship
awards tuition aid and access to research
and related travel funding for approved

crashworthiness
projects. His fellowship program
will involve a series of research methodologies, which include descriptive research,
content analysis, questionnaires, and a
blind study (requiring use of the Robertson Crash Laboratory).
Other attendees included Harry’s family members, ERAU and RSI associates,
and executive representatives from the
San Diego Air and Space Museum and the
Army Aviation Association of America.
A full contingent of ISASI International
Council members was also present
among the 95 attendees.
Harry’s son David introduced his father
to the group by summing up in snippets
the experiences of his dad’s life. Recapping his life as an engineer, teacher, and
writer, when coupled with the honors that
have been bestowed upon him, would
take almost the entire dinner hour, David
said, apologizing for the briefness of his
comments. He talked about his dad’s life as
an Air Force and Air National Guard pilot,
the time during which his interest in safety
heightened. Recognizing that “accidents
will happen,” he asked himself “How do
you survive them?” After a great deal of
study, research through simulated crash
tests, and crash survival work, he succeeded in negating the threat of fuel tank
fires in a crash by developing the lifesaving
Robbie Fuel Tanks.
Harry then took to the lectern and
thanked all for the evening’s tribute. He
accepted the ISASI Award of Merit plaque
in a most humble manner to match the
quiet man that he is. He noted that the
use of high-speed cameras in crash tests,
which allowed him to see what was happening, and continued study and learning
led to the development of the fuel system
that has saved so many lives.
I cannot overstate ISASI’S pleasure in
paying tribute to Harry and in joining
with him in the ISASI–Robertson Family
Aviation Safety Fellowship Program.
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Using Unmanned Aerial Systems
For Aircraft Accident Investigations
Examining the enhancing capabilities, practical applications, regulatory
framework, and possible barriers presented by using UAS for aircraft
accident investigations, and considering how the use of UAS support the
aims and precepts of safety management systems (SMS).
By Bill English, NTSB (A04644); Jeff Kraus, Boeing Test & Evaluation (A05338); and
Paul Pillar, Boeing Defense, Space & Security (MO6249)
(Adapted with permission from the copyright holder and
the authors’ technical paper entitled Unmanned Aerial
Systems for Aircraft Accident Investigations: Enhancing
Capabilities, Regulatory Concerns, and Implications for
Safety Management Systems (SMS) presented at ISASI 2014
held in Adelaide, Australia, Oct. 13–16, 2014, which carried
the theme “Investigations and Safety Management Systems.”
The full presentation, including cited references to support the
points made, can be found on the ISASI website at www.isasi.
org under the tag “ISASI 2014 Technical Papers.”—Editor)
Bill English is a National Transportation
Safety Board investigator-in-charge and
U.S. accredited representative in the Office
of Aviation Safety. He also serves as an
NTSB resource for unmanned aircraft
investigations and has built and flown
a number of small unmanned aerial
systems. He has led investigations including the UPS B-747 cargo fire in Dubai, the
Asiana B-777 accident in San Francisco, and the Brazilian
B-737/Legacy Jet mid-air collision. He is a commercial pilot
and flight instructor.
Jeff Kraus is the unmanned aerial vehicle
test and evaluation safety lead for The
Boeing Company. Jeff has been a Boeing
air safety investigator for the past eight
years; for the two years prior to that, he
was in system safety engineering. He
holds undergraduate degrees from Iowa
Wesleyan College, a master’s degree in
aeronautical science from Embry-Riddle
Aeronautical University, and is currently pursuing his Ph. D. in
aviation from Saint Louis University.
Paul Pillar is an air safety investigator for
The Boeing Company and is retired from
the U.S. Air Force. He has been a system
safety, human factors, systems, and flight
test engineer as well as a test conductor/
director. Paul has bachelor and master
of aeronautical science degrees from
Embry-Riddle Aeronautical University
and is beginning doctoral coursework at
Saint Louis University in aviation safety. He flies frequently as
a private pilot.
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T

he use of unmanned aerial
systems (UAS) is growing
at an exponential pace.
Fueling that growth are
the exceptional capabilities and
low operating costs that UAS
offer a number of fields. At first
glance, the use of any technology
for aircraft accident investigation
appears to be reactive. However,
data must be collected from mishaps to move an organization or
culture to a more proactive and,
optimistically, a future predictive
state. In this regard, the use of
UAS may improve the timeliness
and enhance the available tools
in investigators’ toolkits, thus
fulfilling some of the core tenant
concepts of safety management
systems (SMS).
However, this new capability
must be tempered with appropriate integration and responsible
use; additionally, current regulatory impediments exist to operating UAS in the national airspace
system (NAS). This adapted article
examines the enhancing capabilities, practical applications, regulatory framework, and possible barriers presented by using UAS for
aircraft accident investigations.
The paper also considers how the
use of UAS supports the aims and
precepts of SMS.

Enhancing capabilities of UAS
for AAI
In a very broad sense, for aircraft
accident investigation (AAI)
purposes, a UAS is simply an
overhead imaging platform. Ac-

cident site forensic photography
has included aerial imaging for as
long as there have been aircraft
accident investigations. But the
recent convergence of modern, capable, small UAS with concurrent
developments in miniaturization
and cost reduction of payloads
such as light detection and ranging (LIDAR) and infrared imaging
makes this a promising tool for investigators. Typically, many of the
capabilities described below are
based on manned aircraft assets,
ground-based platforms, or satellite imagery; these assets have
much larger associated operating
costs and certain sets of limitations. The capabilities that UAS offer aircraft accident investigators,
as explored in this paper, are
A. Capability 1: Immediate site
safety assessment.
B. Capability 2: Mishap wreckage survey and documentation,
including recovery searches and
identification of debris fields,
locations of critical components,
and/or recovery operations.
C. Capability 3: Mishap flight
path reconstruction, obstruction
and elevation analyses, and foliage
clipping analyses.
D. Capability 4: Pilot visual
representation of flight path and
induced perceptual issues.

Advantages of UAS capabilities
The immediate environment
around an aircraft accident can be
complex, dangerous, and difficult
to reach. The use of a UAS may be
able to reduce risks while providing outstanding capabilities to
the accident investigator. In other
words, the use of an UAS might
be best suited for those environments that are 3-D (“dull, dangerous, or dirty”), which is similar to
the concept of operation for many
robotic or automated systems. In
many instances, UAS can provide
imaging capability to the investigator in a timely manner, and with
less risk exposure than manned
aircraft, and potentially provide
a unique perspective impossible
from satellites, conventional air-

craft, or ground-based platforms.
There are several UAS types (small UAS or sUAS, and larger platforms) that might be
considered; generally, the deciding factor should be driven by the investigative requirements for the mishap. Even the sUAS category spans all the way from widely available
and popular hobby-grade units like the ubiquitous DJI Phantom, offering low cost and
ease of use but with limited range and capabilities, to very sophisticated platforms like
a Boeing/Insitu Scan Eagle, with higher cost and complexity, but long endurance and
more advanced payloads. Larger, higher-altitude platforms are likely beyond the reach
of the typical accident board; but with coordination with other agencies, these very
advanced platforms may be useful for remote or wide area searches.
An sUAS that can be deployed rapidly is expendable (may be sacrificed without great
expense) and may have capabilities to reach into terrain too difficult for manned aircraft, such as a box canyon. An sUAS may be able to respond more quickly than traditional assets and maneuver/navigate into areas where it might be difficult for manned
aircraft or ground support equipment.
An sUAS may be able to operate in contaminated or compromised environments
wherein it might be dangerous to operate with humans without proper personal protective equipment (PPE); in addition, this PPE may not interface with the supporting
manned aircraft or may create unique operating hazards of its own; both aircraft and
occupants may need to be decontaminated. However, a UAS may be easier to decontaminate than a manned asset if flown in a hazardous environment.
An sUAS can be much less expensive to operate than a manned platform, might be
able to support faster sortie turnaround times, and could provide for persistent surveillance to monitor changes in the wreckage site due to environmental conditions, or
simply support the data collection task for the investigative activity.
The immediate on-site availability of data and video could greatly speed and focus
the mishap investigation, instead of waiting for the return of manned aircraft, or attempting to obtain satellite imagery, which can be sensitive to timing of orbital passes
and cloud cover. Additionally, UAS may be more responsive to rapid changes at the
accident site; it might be more easily reprogrammed or retasked, or even dynamically
operated as conditions change or as the sUAS discovers additional information, with
much less expense.
Given these attractive capabilities, the tendency might be to use UAS for all accident
investigations; however, a caveat: there will be many instances in which the UAS would
not be an appropriate tool. In all cases, investigators would need to select the right tool
and understand that UAS are not a panacea; sometimes a helicopter or a cherry-picker
is a more appropriate overhead platform.
Through the course of this article, the term UAS is used generically and can pertain
to either sUAS or larger platforms.

Detailed capability discussion

Capability 1: Immediate site safety assessment—A UAS may provide distinct advantages over manned aircraft or other search and surveillance efforts in mishaps that are
significant enough to also prompt a disaster response, such as techniques used by first
responders and law enforcement agencies. In general, UAS may greatly aid the assessment of hazards and the initial incident response actions leading to the protection
of life, property, the environment, and mishap evidence. Small, human-portable UAS
(backpackable) can quickly provide real-time assessment of difficult-to-access debris
fields. While not typically part of the accident investigation mission, fixed-wing longerendurance UAS can assist in locating and identifying injured personnel (especially a
pilot who may not be near the primary debris or accident site due to an ejection, from
parachuting from a disabled aircraft or from attempting to walk to find aid). This capability could be better suited for military aircraft accident investigations.
UAS imagery and other data might be obtained from platforms operated by either
the accident investigation team or the first responding agency. Either way, appropriate
integration and dissemination via an appropriate multiagency coordination structure
can leverage the information to benefit both tasks. In the U.S., the Federal Emergency
Management Agency (FEMA) National Incident Management System (NIMS) is an ex-

cellent model of a consistent nationwide
template designed to protect, organize,
and disseminate knowledge throughout
responding organizations (see http://
www.fema.gov/national-incident-management-system).
Use of such initial data gathering and
dissemination supports a common operating picture for responding agencies’
incident response and command system;
ideally, information would be disseminated to applicable first responders and
security personnel on a real-time basis.
First responders and investigators may
determine if areas need to be evacuated
or searched, and determine where to
establish appropriate controlled-access
points or quarantine areas. Early information might reveal additional personnel
or structures that may be in distress or
threatened by the primary mishap. This
early detection could result in life- or
property-saving help arriving with a reduced response time, thus increasing the
probability of a successful outcome.
Information on the location of active
fires or flammable fluid leaks or other
hazards that may be exacerbated or become a threat due to the accident aircraft
or fire, composite hazards, and information concerning other hazardous materials can be crucial to both the investigator
and responder. Similar information could
be shared with environmental authorities
to quickly mitigate leaching or leaking
into streams or groundwater, and a site
perimeter for security measures and containment can be determined and man-

UAS Investigation Guidelines
The ISASI Unmanned Aircraft System
(UAS) Handbook and Accident/Incident Investigation Guidelines prepared
by the ISAS UAS Working Group is
now available for use by all investigators and interested parties. ISASI
members may download a no-cost
copy of the handbook/guidelines at
www.isasi.org; click the “Guidelines”
tab. Bound copies of the 48-page
handbook/guidelines are available
for $30 each. To order, call 1-703430-9668 or send a check payable to
ISASI UAS Investigation Guidelines
to ISASI, Park Center, 107 East Holly
Ave., Suite 11, Sterling, VA 20164-5405.
E-mail address:
isasi@erols.com.—Editor
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Range of platforms
aged through coordination between the
ICS commander and investigative team
site command.
Such initial imagery might be useful for
the accident investigator in developing an
overall “picture” of the mishap. The data
could be critical in defining immediate
actions to safeguard people and property, and also can be used to help define
actions to safeguard accident evidence.
It may also provide information used in
planning how to proceed, how to access
the site, identify items of primary importance for analysis and recover, identify
paths or means to remove that evidence,
and provide an overall picture useful in
the initial situational awareness of the
accident investigation team.
Imagery can aid investigators in assessing the nonvisible sides of a scene, locating damaged structures, determining
orientation of major aircraft structures,
and determining elevation and terrain
information for analyzing accessibility.
Ancillary initial actions may also include
identifying ground scars and foliage damage for initial flight path determination,
as well as for follow-on analysis to define
search areas for additional evidence and
information.
This particular use of a UAS for assessing hazards complies with the suggested
SMS emergency response of protecting
responders and investigators from unnecessary risks.
Capability 2: Mishap wreckage survey
and documentation, including recovery
searches and identification of debris fields,
critical components, and/or recovery
operations—After initial response actions
6 • July-September 2015 ISASI Forum

are completed to
protect life,
property,
and the environment,
accident
investigators could
use the UAS
system to
begin mapping the
wreckage
distribution, debris
fields, and
component and
evidence locations. Other UAS system
use includes building airborne depictions
that are extremely useful in the mishap
analysis, as well as determining other
locations of interest or locating missing
components. Ground scars, wreckage
distribution, foliage damage, and other
factors can be useful in determining flight
path vector; this is extremely valuable in
the initial stages of investigation to help
determine the state, attitude, flight path,
and energy of the aircraft at impact.
In mishaps associated with inflight
breakups and/or mid-air collisions, components and wreckage may be distributed
many miles along the flight path; in some
cases, this may be tens of miles. In the
past, areas to be searched were identified by radar data and initial flight vector
analysis; teams were then dispatched,
either on foot or via all-terrain vehicles, to
search along the flight path for additional
clues and evidence. This can be a timeconsuming and labor-intensive activity
that may span a time period of days or
weeks.
However, the use of UAS, programmed
to fly waypoints along the mishap
aircraft’s determined flight path, could
considerably reduce the search time and
improve the detection and recovery time
for components not located near main
debris fields. Either the UAS in this system would need a preprogrammed route
(and one that might include a typical
search-and-rescue pattern, such as a “zipper” pattern, grid search pattern, or other) or an operator who could follow the
UAS and fly it along the areas of interest.
One option might be a zig-zag path along

the reported or planned route of flight.
Data could be obtained by several means:
visible light identification, infrared (IR)
identification, or with radar identification, if large enough to be equipped.
We have recently seen the use of satellite imagery to assist in the location of
debris fields following the Malaysia Flight
17 event in the Ukraine. Although it was
impossible to operate a UAS in the area
due to the ongoing conflict, the event
demonstrated how a long-endurance UAS
could be put to good use in the search for
victims and debris in an inflight breakup
scenario.
This is not a new concept, as automobile accident investigators have been
using UAS to shield themselves from unnecessary risk for several years. Aviation
investigators could learn and build from
this experience. In 2013, the Vermont
State Police Department practiced using
an ARA Nighthawk IV Micro Unmanned
Air System for accident reconstruction.
The Royal Canadian Mounted Police have
recently begun flying the Draganflyer
for traffic accident reconstruction and
crime scene forensic services. Finally, the
Arlington, Texas, Police Department has
been evaluating the use of an 11-pound
helicopter-type UAS for accident reconstruction.
Capability 3: Mishap flight path reconstruction, obstruction and elevation analyses, and foliage clipping analyses—In
many mishaps, analysis of the final flight
path is illuminating for several reasons:
it may identify structure or terrain that
was struck by the aircraft to initiate the
mishap or as a result of the mishap; it may
identify foliage damage that can further
be used for flight path vector analysis, or
it may identify other issues with the flight
path of the aircraft that were casual or
post-mishap factors in the accident.
Additionally, UAS may be useful in producing reconstructions of mishap events
against the backdrop of the actual terrain
and wreckage pattern, which would be
useful for both investigator analysis and
for public consumption.
New techniques in photogrammetry
can greatly aid investigators in the analysis of mishap wreckage distribution. Clues
that might have taken days and numerous photographs to uncover could possibly be discovered in hours. Similarly, the
expanding availability of affordable stabi-

lized camera gimbal mounts and camera
systems that employ high-definition level
resolution could benefit the investigator
through modern, low cost, and easy-touse photogrammetry and geographic
information system (GIS) software to develop overlays of geographical locations,
elevations, and wreckage distribution
photographs. This might include detailed
measurements and analysis of terrain and
impact factors to better understand imparted loads and detailed 3-D maps of the
wreckage distribution, orientation, size,
and condition. It may also be useful in the
analysis of post-crash fire propagation, as
may be imaged in structure or surround
foliage or analysis of inflight fire damage
that might not be apparent unless viewed
from some angle that is inaccessible by
the investigator without a UAS.
Capability 4: Pilot visual representation
of flight path and induced perceptual
issues—UAS could be used to perform
a pilot’s eye view reconstruction of the
flight path vector from any starting point
to the mishap location, as long as the
UAS performance can obtain the initial
point and flight path angle for a real-time
reproduction. However, probably more
useful would be the UAS flying the final
flight path vector at a slower speed and/
or stopping at various points along the
flight path. This video could then be used
to produce photographs and accelerated
video to better approximate the actual
flight path vector.
This type of reconstruction might be
difficult or time consuming for a manned
aircraft; the UAS could perform this task
multiple times over with varying factors,
including changes in winds, changes in
sun angles, various flight path angles, etc.,
all to further evaluate any perceptual issue or to help gather additional data.
Additionally, the UAS can look horizontally, vertically, and behind to further capture flight path and associated information. To accomplish this with a manned
aircraft would require multiple passes
on perhaps multiple days and might be
impractical or impossible due to weather,
terrain, obstructions, scheduling and
coordination requirements, budgetary
reasons, aircraft performance limitations,
or investigator safety.
Because the UAS could provide a pilot’s
egocentric view, it might provide infor-

mation regarding any visual illusions or
attempts to modify the flight path during
the final portion of the mishap sequence
or as a prelude to the mishap. For example, terrain or runway illusions exist
that might cause a pilot to incorrectly
estimate that he or she is either too high
or too low on an approach; or it might
provide information regarding sun glare
or other blinding phenomenon that might
have prevented a pilot from observing
another aircraft or obstructions.
A case in which a UAS flying a flight
profile could have reduced risk for accident investigators, yet given them a
great view into the pilot’s perception, is
an F-15E mishap that occurred in Southwest Asia in March 2012. This accident
occurred during greatly reduced visibility
conditions: blowing sand and during
nighttime.
The U.S. Air Force (USAF) Accident
Investigation Board (AIB) found that “...
visual stimuli from light sources on the
ground caused the MP [mishap pilot] to
misinterpret his attitude and because this
illusion was so strong, he initially did not
make any attempt to call up the electronic attitude director indicator (EADI)
or confirm his attitude with his standby
instruments. Instead, he maneuvered the
MA [mishap aircraft] in accordance with
his mistaken visual interpretation of his
attitude and flew the MA into an inverted
position. In addition, the combination of
environmental and procedural aspects of
the approach to the base created an environment where the MP was very susceptible to a visually induced illusion and offered a very small window of opportunity
with which to correct his misperception.”
The board further clarified: “…due to
the lack of any significant topographical
features, the expected lack of cultural
lighting, the reduced visibility and the
lack of a discernible horizon, the mishap
pilot became disoriented by the cultural
lighting in the vicinity of the mishap site
and incorrectly perceived that the mishap
aircraft was inverted. This perception
caused the mishap pilot to roll the mishap aircraft into a truly inverted attitude”
(USAF Aircraft Accident Investigation
Board Report, F-15E, T/N 90-0235, 391st
Fighter Squadron, 366th Fighter Wing,
Mountain Home AFB, ID, March 28, 2012,
retrieved from http://usaf.aib.law.af.mil/
ExecSum2012/F-15E%20Southwest%20

Asia%2028%20Mar%2012.pdf).
Using a UAS to follow the flight path of
this F-15E would help demonstrate to the
board what the MP was seeing without
putting other aircrew and/or expensive
assets in danger of trying to simulate the
conditions at night in blowing sand, let
alone for the cost of use of the aircraft,
pilots, fuel etc. After a review of USAF AIB
reports over the past 10 years, one will
see that this is not the first USAF mishap
attributed to spatial disorientation in this
location.

Barriers, issues, and the current regulatory environment
In the sections above, we have discussed
the technical capabilities and advantages
for accident investigator using UAS.
However, UAS are not a panacea for all
investigative needs. Even if a UAS is appropriate, the investigator must choose
the right tool for the job—from a backpackable quadcopter to a long-endurance
fixed-wing with a ground control station
(GCS).
For an investigative team that is operating its own UAS, it is imperative that the
operator is thoroughly trained on the
platform, any autopilot functions, and
have the same level of flight safety plan
that would be expected of an authorized commercial or public operator. The
operator must be fully aware of the limitations of the vehicle and resist the mission pressure temptation to push battery
endurance, weather conditions, payload
weight, or other factors.
Beyond the technical questions, the
regulatory issues are far more complex.
At the time of this writing, regulations for
the operation of unmanned aircraft vary
greatly around the world. It is imperative
for the accident investigator to be thoroughly familiar with all laws and requirements applicable to the particular case.
As an example, we will discuss the current application in the U.S.; however, your
own situation may vary. Current barriers
include the lack of regulatory guidance or
operating permissions in the commercial
area, privacy concerns, operator training
and standardization, air vehicle design
considerations, standardization and certification, and air traffic conflict resolution (especially in areas such as Class B, C,
or D airspace).
July-September 2015 ISASI Forum • 7

At the present time, there are only
limited avenues to operate a UAS in the
U.S. In 2007, the U.S. Federal Aviation
Administration (FAA) issued a policy
clarifying that an unmanned aircraft is an
“aircraft” for purposes of civil regulation,
with the only exceptions being for hobby
and recreational use operated under specific guidelines. Most unmanned aircraft
operating in the U.S. do so under the
provisions of a certificate of authorization
(COA). Presently, with a very few exceptions, only public aircraft (government
agency) operations have been granted
COAs. A very few commercial operations
have been authorized, but only in limited
areas.
Obtaining a COA is not the only hurdle.
Other regulations also apply to U.S. government agencies operating aircraft. The
Federal Management Regulation requires
that an agency must have a congressionally authorized aviation program before
operating any sort of aircraft—whether
a transport-category jet or a 10-pound
multi-copter. Such a program will require
robust training, risk management, and
airworthiness policies before even attempting to obtain an FAA-issued COA.
This is a good-news/bad-news situation for us in the U.S. Although the U.S.
National Transportation Safety Board
(NTSB) does not have an authorized aviation program, the accident investigation
mission does not lend itself to just the
one or two platforms that such a small
agency could support. It is therefore
imperative that a small investigative body
understand the various platforms and
capabilities available, communicate with
other agencies or operators, and develop
a comprehensive policy to interact with
those bodies that may be able to provide
UAS support.
For example, in the case of a large
aircraft inflight breakup, we may need to
call on a federal agency or military service
with a long-endurance fixed-wing vehicle,
possibly with stand-off capability, for
wreckage search, whereas for a general
aviation accident in rough terrain, a local
law enforcement rotorcraft, operated by
personnel familiar with the area, might be
the best solution.
At the current time, the option of hiring
commercial providers is not available
in the U.S., but some countries do have
commercial UAS imaging operators and,
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with appropriate guidance from the investigators, could provide useful imaging
or other services. Care must be taken to
thoroughly understand the operating and
regulatory status of the commercial operator. Imaging from hobbyist UAS is also
becoming quite common and should be
treated similarly to any other bystander
video or photos for twofold reasons: the
photographer may not understand good
forensic photography techniques and to
avoid giving tacit approval to an unapproved commercial operator.
Standard operating procedures (SOPs)
provided to UAS operators should clearly
delineate the operational control of the
mission, describe in detail the type of
product and procedures needed for the
investigators, ensure ground safety for
both on-scene team members and bystanders, provide for appropriate airspace
management, and be fully integrated with
the overall incident command system
established for the accident.
Given the current high interest in privacy concerns surrounding UAS, the investigation team must also provide a plan
for data protection and appropriate public advisories of the UAS operation. It is
entirely possible that legal requirements
for the protection of UAS-gathered data
may be stricter than that from manned
aircraft or ground-based imaging.
It is imperative that the accident
investigator conform to all regulations
and guidance regarding privacy issues.
Explicit permission to overfly private
property should be obtained by the accident investigation team. As an example,
a comprehensive data management plan
might allow for property owners or others
whose images or property are captured in
UAS video to review the material of interest in a secure area.
Personnel should also be informed concerning the use, storage, and protection
of the material (data handling protocols)
that are in place (be they civilian or U.S.
military safety privileged material). Efforts should be made to remove any material that is objectionable if it in no way
alters the use of the remaining material to
serve in accident analysis. Data collection
should not be conducted surreptitiously;
the more open and honest investigators
are (without simply just releasing all
material to the public domain), the easier
it will be to obtain permissions for over-

flight, data collection, and data release.

SMS and UAS
SMS is how organizations systematically
manage safety risks along with maintaining and improving their safety performance. The FAA defines SMS as “the formal, top-down business-like approach to
managing safety risk. It includes systematic procedures, practices, and policies
for the management of safety” (FAA, 2010,
p. 8). SMS consists of four components:
safety policy, safety assurance, safety risk
management, and safety promotion. The
safety policy pillar consists of management commitment, safety accountabilities, appointment of key personnel,
coordination of emergency response
planning, and SMS documentation. The
safety assurance component is comprised
of safety performance monitoring and
measurement. The safety risk management component includes various
tenants, including hazard identification,
risk analysis and assessment, and risk
control/mitigation. The safety promotion
component is built on elements such as
training, education, and communication.
When one first hears the term SMS, one
may focus on large aerospace firms or air
carriers implementing a safety program.
However, the unique perspective below
demonstrates that even the smaller process of investigating accidents with a UAS
supports all four components and many
of the elements comprising SMS
The first capability discussed, immediate site safety assessment, which protects
first responders and investigators, maps
directly to the safety risk management
component of SMS. The UAS vehicle
could identify potential hazards ranging
from high-pressure vessels to hazardous
materials (hazmat). This allows personnel
to identify all the potential hazards before
entering the mishap site and analyzing
the risk to responders and investigators.
If needed, the first on-scene personnel
could use the UAS site assessment to conduct corrective actions to reduce the risk
to further personnel. Corrective actions
could include everything from placing
barriers around flammables to spraying
fixant on composites to minimize the
amount of airborne respiratory irritants.
These steps follow the basic SMS components of safety risk management; identify
the hazards, analyze the risk, and then

munication about the
potential hazards of the
path that may be communicated on to other
pilots. This communication is a key aspect of
safety promotion. The
safety assurance pillar
is supported by this capability as it allows for
proactive safety efforts
to prevent mishaps.
In summary, all four
capabilities allow the
investigative team to
minimize the risk to
personnel responding
and investigating a
mishap. These capabilities decrease investigators’ exposure to hazards in the field. This
reduced exposure will lead to less chance
of hazmat contact, fewer injuries from
sharp edges, less contact with rough
terrain, and less fatigue due to long
days in extreme climate conditions. The
capabilities also prevent harm to investigative personnel who may try to replicate
the flight path. All four capabilities also
communicate real-time status to the
investigative team and allow for information flow to the team and in some cases
back to other pilots, the FAA, and aircraft
manufacturers.
Additionally, having a plan is a major part of the safety policy component
of SMS. This plan should ensure that
investigators, as well as nonparticipating
parties, the public, and private property,
be protected to the maximum extent possible. UAS operations for accident investigations should utilize a risk-mitigation
strategy, such as operational risk management (ORM), to assess real-time risks
posed by UAS operations during accident
investigations. In general, the risk assessment should include determining risk
factors; determining assets and personnel
at risk, especially investigators working
near the accident site; risks to the public
and to private property; hazards of an
airborne operation to other aviation
operations; environmental risks, including operations that might ignite flammable fluids or materials; and possible
undesired contamination of the mishap
evidence through UAS operations.

Detailed capability—Flight path reconstruction

control or mitigate the risk as needed.
The second capability described,
mishap wreckage survey and documentation, also supports several SMS components. The safety promotion element of
safety communication is supported by
this capability as it allows for the relay of
information about the entire site while
keeping investigators from potential
hazardous conditions, including terrain.
This capability could also minimize the
amount of foot traffic needed to document the site. This would prevent fatigue
of the investigator as some mishap sites
can be dozens of square miles and this
is after a potential long hike to reach the
site. The environment can also amplify
fatigue, with the potential of hot and/
or humid conditions at some sites. The
less on-site time, the less risk to the team
members.
The last two capabilities discussed,
mishap flight path reconstruction and
pilot visual representation of flight path
and induced perceptual issues, support
three of the four components of SMS.
Once again, the investigating team is being shielded from unnecessary risk while
identifying and mitigating hazards, which
supports safety risk management. This
time the focus is on a pilot who may be
put at risk by flying the same route as the
mishap aircraft. The team is able to view
the mishap pilot’s perspective without
risking a person and expensive assets. The
team is also receiving real-time com-

Specifically, UAS generally emit or
modify the airflow around them; operators would need to ensure the UAS does
not scatter or contaminate evidence. Additionally, if a UAS mishap occurs, operators would need to ensure that the UAS
is operated in a way that would prevent
further complicating existing hazards
or causing damage or contamination of
the mishap site that might be caused by
an unplanned landing of the UAS in the
mishap debris.
Clear operational guidelines must
be established regarding permissible
weather for operations (visibility, ceiling,
total winds, and crosswinds), as well as
the location of hazards in the vicinity of
the operation. Examples of hazards might
be towers; structures; power transmission
lines; approach or departure corridors;
densely populated areas; roads, trees, and
vegetation; livestock; and any other concern that might affect the efficiency, effectiveness, or safety of the operation. There
must be a contamination control plan,
including operating and return areas for
UAS assigned to fly missions in compromised or contaminated environments.
This would also include the method and
location of decontamination efforts and
reconstitution for the next sortie.
Depending on timing of a mishap,
access to UAS, and the current regulations, the UAS could be used even prior
to the investigator process to protect the
first responders. They, too, could assess
the situation, search for survivors, and
identify hazardous areas without putting
themselves at risk.
Additional potential proactive and possibly predictive measures of UAS include
route and obstruction verification, as well
as lighting and instrument approach validation. Moving from a reactive aviation
safety approach, characterized by accident investigations, to a proactive prevention of mishaps, through the capabilities
offered by UAS, would be consistent with
the goals of SMS. A specific example
could be an UAS rated for harsh environments used to check out approaches in
various remote locations and in various
meteorological and environmental conditions to be more “predictive” in cases
where spatial disorientation may be a
factor. Data from these approaches could
then be used for training and research,
(Continued on page 27)
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ASIANA
FLIGHT
214:
The Course of a Major Accident Investigation
The authors describe and discuss lessons learned, both successful and unsuccessful, throughout the initial stages of the investigation, including the response and management of the complex on-scene activities while under scrutiny from many quarters.

By Bill English (A04644) and Tim LeBaron (M06232), Major Investigations Division, National
Transportation Safety Board, U.S.A.
(Adapted with permission from the authors’ technical paper entitled Asiana 214: Initial Organization Charts the Course of a Major
Accident Investigation presented at ISASI 2014 held in Adelaide, Australia, Oct. 13–16, 2014, which carried the theme “Investigations and
Safety Management Systems.” The full presentation, including cited references to support the points made, can be found on the ISASI website
at www.isasi.org under the tag “ISASI 2014 Technical Papers.”—Editor)
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Aeronautical University with a degree in aeronautical science and from Penn State University with
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n July 6, 2013, Asiana Airlines
Flight 214 crashed short of the
runway at San Francisco International Airport (SFO). It was the
first fatal inflight accident of a Boeing 777
and the first major passenger carrier fatal
accident in the U.S. in five years. Public
and industry interest, domestically and
internationally, was extremely high. And
attention was even more intense following the eyewitness videos showing the
dramatic impact and the tragic events
surrounding a firefighting vehicle rolling
over one of the victims, a 16-year-old girl.
The full U.S. National Transportation Safety Board (NTSB) met in June
2014 to consider the report, including
26 recommendations, and determined
that the probable cause was “the flight
crew’s mismanagement of the airplane’s
descent during the visual approach, the
pilot flying’s unintended deactivation of
automatic airspeed control, the flight
crew’s inadequate monitoring of airspeed,
and the flight crew’s delayed execution
of a go-around after they became aware
that the airplane was below acceptable
glide path and airspeed tolerances.” (See
the full report at http://www.ntsb.gov/
investigations/AccidentReports/Reports/
AAR1401.pdf.)
The accident was an “all-hands-ondeck” event for the NTSB, involved
participants, and observers from dozens
of organizations and had intense and
constant news media, legal, and political attention. The report thoroughly lays
out the events and safety issues, but this
adapted article will describe and discuss

lessons learned, successful and unsuccessful, throughout the initial stages of
the investigation, including the response
and management of the complex onscene activities while under scrutiny from
many quarters.

A mass casualty event
In the midst of a summer holiday weekend, word came in of a major disaster
at SFO. Initial news media reports and
second-hand information indicated that
a B-777 “cartwheeled” on landing at SFO,
“a mass casualty event” was reported, and
a large post-crash fire was apparent (see
Figure 1). The dramatic videos showing
the “pirouette” after impact triggered
comparisons to the Sioux City, Iowa,
DC-10 accident. But as more information
came in, it was more confusing.
Traditional communications and
accounts cropping up in social media outlets showed a very large number of relatively uninjured occupants. Other early
reports did not pan out—one claimed the
tail section was in the water. Did this indicate a water recovery to get the recorders? A report came in claiming that more
than 60 fatalities were trapped in the
fuselage. What did this mean regarding a
post-crash fire? As it turned out, neither
was true. But the initial go-team response
had to be prepared for these possibilities.
Modern communication technology can
be a mixed bag for investigators. Social
media can provide a useful initial “eyes
on” an event, but the low signal-to-noise
ratio may not make it as helpful during
the immediate on-scene phases.

or sunk in pirate-infested waters, we must
deal with all of these factors to effectively
organize the work.

Location, location

Figure 1. Initial new media reports.

The geography of the investigation

An event the size of the Asiana accident
will generate a political geography all
The composition of an investigative team
its own—not necessarily in the political
of the investigator-in-charge (IIC) and
sense of cities and countries, although
subject-matter experts is very familiar,
that does play a role, but in the competbut this accident response benefited
ing or overlapping interests of different
greatly from the integration of numerauthorities or groups. Especially in an
ous noninvestigative functions, including
liaison with other government authorities airport environment, we will certainly
from the first responder through the local have a security geography—who can and
can’t access what areas, gatherings, or
elected officials, legal interactions, and
information. Press and news media create
the press and news media. The investia geography of their own as well, whether
gator must strike an effective balance
information distribution by the investigabetween the technical aspects of the case
tive authority or coverage of the event by
and the necessary overlap with these
various news media providers.
functions.
While major aviation accidents have
The organization of the investigation
always captured the attention of the news
needs to account for the geography of the
media, this is an aspect of the environaccident and the multiple environments
ment that has taken on rapid changes
in which the investigative activities take
place. In this situation, geography means
in recent years. The intense news media
more than the typical assessment of the
pressures and demands, and the effects
physical or natural environment. We have
of floods of commentary from outside
all had occasions where we needed to
sources, must be dealt with. An accident
assess a difficult mountainside access or
does not occur in a vacuum, and these
perhaps a water recovery, but the geogravarious facets are part of the investigaphy of an event takes on far more aspects.
tion’s geography. Just as investigators
The physical geography may include the
might find the wreckage site buried by a
built environment, man-made aspects
blizzard, tangled in a jungle full of snakes,
whether urban or industrial, taking into
account transportation access. We must
also consider the human geography as a
critical component—who is involved with
the accident. Aviation is the epitome of a
globalized industry. Those involved in the
investigation will almost certainly come
from different nationalities; but beyond
that, participants will have associations
and outlooks of their own, forming another layer of interactions.
Figure 2. Command post with parties.

Clearly the access, at least to the main
wreckage, was not going to be a physically difficult prospect, but it is critical
in the first hours to connect as closely as
possible with local authorities or other
officials to eliminate the information
distortion and ensure that the site is appropriately secured—in effect, gaining
an initial understanding of your environment. Although the team was launching
all the way across the country, we determined an NTSB regional investigator was
nearby and able to respond quickly to the
location, make initial contact with the
responders, and find that the rumors of
the tail section being submerged were not
true. The investigator secured the flight
recorders, while the go-team coordinated
for air marshals to hand carry the recorders in an airline cockpit on a red-eye flight
back to Washington, D.C. This effective
use of NTSB and other agency resources
dramatically expedited getting recorder
data into the hands of investigators.
All of these facets benefit from a clearly
defined structure beyond the groups and
parties, and from a physical grounding as
well. An investigation of this size requires
an effective core command post. The
location and composition of the command post can set a tone for how much
the various participants are integrated
into the investigative process. In the case
of SFO, the team leveraged resources long
distance while enroute to coordinate for
suitable space. A board staff member
who was specifically assigned to liaise
with other agencies coordinated with the
local airport FBI liaison, who from there
quickly arranged with the airport authority and major airline code share (United
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Airlines) to obtain secure space for the
investigative command post.

Focal point for the investigation
The team arrived at SFO close to midnight, and a select group took a brief
walkthrough of the accident site, making
an initial assessment of that part of the
geography. As the sun rose on the first
full day of activity, it was clear there was
a massive task ahead. The investigation
needed to form up and get to work, and
the support structure and logistics needed to stand up immediately. The main
wreckage was on or very close to Runway
28L. It was clear that would be the center
of activity, but pieces of wreckage were
also obstructing the parallel runway, severely affecting the operation of one of the
world’s major airports. It was critical that
we could begin effectively and efficiently
the start of the investigative activity.
The investigative command post was
established in an airline maintenance
building (see Figure 2, page 11), which
had advantages and drawbacks. San
Francisco International Airport is built
in a very urbanized area, on a peninsula, severely limiting the ground space;
however, there are many major facilities
on the field. The command post room
was large enough and had good support
for audiovisuals and Internet access and
had secure access from public parking
lots. Unfortunately, the secure access
cut both ways. Although the command
post was not accessible to the public, the
initial flood of participants overwhelmed
the security staff. As the investigation
continued, and other individuals and
organizations were added to the team,
there needed to be a way to communicate access authorization between the
investigator and the airline’s security staff.
This points out the value in assigning a
member of your team to specifically work
security and access issues (we’ll see this
come up again).
The investigator must ensure that the
location of the command post is clearly
described and appropriately disseminated among the parties and other appropriate participants. Directions, GPS friendly
addresses, and descriptors all can help.
The NTSB Response Operations Center is
our clearinghouse for this type of information, and all parties should proceed to
the command post, not the wreckage.
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Figure 3. Command post vs. wreckage location.

The command post in SFO served us
very well as our “high ground” in centering the investigation activities. It was a
good working space with all the support
needed. Without a well-defined and wellequipped command post, the multiple
participants and associated other on-going activities present a risk of distracting
and leading to parallel and uncoordinated partial investigations, or confusion and
inappropriate overlap with the responders’ incident command system (ICS) post,
locations selected for press briefings, or
family assistance centers.

Organizing the investigation activities
The organizational meeting is the first
step in ensuring that a cohesive and
thorough investigation is working in coordination with the first responders, airport
operations, and other activities. While
by law in the U.S. the NTSB safety investigation takes precedence, it is simply

Figure 4. Site access and control.

not possible to freeze all other activities
while the investigation forms up. On day
one, we already had a large and rapidly
growing team, and we knew it would get
larger and more complex as the participants from Korea arrived. The investigator needs to strike a balance between
delaying the organization meeting while
waiting for key participants to arrive,
which can lead to wasted time as the
early arrivals “kick tin” in a disorganized
manner, versus getting started but possibly having to repeat the same material
multiple times.
During our organizational meeting,
there was a very clear and understandable pressure to get the Structures Group
onto the parallel runway to get it documented and cleared so operations could
resume. After the group was identified
and formed, the tactical error of releasing
the participants to head to the runway
was made. As soon as that happened, the

organizational meeting dissolved. It was
just too distracting. The extra five or 10
minutes to complete the meeting would
not have made much difference, and it
cost more in “catch up” later on.

Day-to-day at the command post
Who and what need to be at the command post? In our case, the attendance
log at the post reached more than 110
people at certain times, all legitimate
participants. Besides the core investigative team of the NTSB, party, and Annex
13 participants, the various support staff
of the board also needed access and participation. The board member, staff assistants, and public affairs and government
affairs staff all needed access and workspace to keep up on the activities, prepare
briefings, and stay in close contact with
the IIC. In recent years on major investigations, the board has also included a
staffer from our General Counsel Office.
While this can take a bit of explaining,
since we make it clear that lawyers from
the various parties are not allowed to
participate, the NTSB lawyers are not involved in litigation, and they can provide
valuable service in ensuring procedural
compliance, obtaining subpoenas, dealing
with contract and insurance issues, etc.
Having this type of resource at hand is
critical when dealing with the political
geography of a modern investigation.
Retasking of investigators or other staff
can also be a very helpful method to effectively manage a project. In SFO, we had a
number of regional investigators respond
within the first day or two, and there were
some group chairs whose tasks rapidly
dropped off. Rather than sending them
home, they were retasked for such necessary functions as assisting with in-briefs
of late arrivals or VIPs and coordinating
with the information technology specialists to organize data and contact lists.
Most importantly, we were able to assign
a specific staffer to handle the airside
site access and control. Normally, the
Structures Group chair would manage
the immediate site; but in this case, it
would not have been at all practical, as he
was dealing with wreckage that spanned
almost a half mile along the runway.

Site access and control
Although the physical aspects of wreckage access were not difficult, the logistics,

the man-made environment of airport
facilities, and the security environment
all created hurdles for the investigation.
The wreckage was very close to a runway,
which had an active parallel and two
crossing runways nearby, inside the secure area but on the other side of the field
from the command post (see Figure 3).
Getting from the post to the wreckage
site required going through secure operating areas of the
maintenance
facility and using
airport rental
car shuttle buses
with certified
drivers to bring
the team to the
site. Although
somewhat
complicated and
time consuming,
it was necessary
and helped keep
work organized,
considering the
large number
Figure 5. Inner perimeter.
of investigative
participants who
had various needs and time lines.
Transportation issues notwithstanding, a technique that worked very well
for our team was a two-IIC scheme. One
of us would take the wreckage site duty,
and the other would head the command
post and work with the board member.
The next day we would switch. With good
communication between us, this worked
out very effectively and ensured that we
both had a good understanding of the
overall big picture and entire progress
throughout the day.
Similar to the command post, the site
also needed support and access control
(see Figure 4). This seems like it ought to
be automatic with the wreckage inside
the perimeter of the airport, and this did
keep out the general public and news
media. But there were still a number of
different ongoing activities—a complex
geography of its own. The first responders had their own access capabilities and
requirements. And in the early few days
following the accident, local law enforcement officers had their own perimeter as
they conducted the initial investigation
into the possibility of a fatality due to the
firefighting vehicle—a perimeter within a

perimeter.
In the U.S., first responders to a major
disaster event work under a standardized
approach to incident management called
incident command system (ICS). ICS is
an operational concept for standardized
on-scene, all-hazards incident management. This allows for integration within
a common organizational structure and
coordinated response and management

of resources. Although the accident
investigation organization does not come
under this specific structure, the investigation team should understand how the
responders are organized and how they
will relate to the ICS agencies under an
umbrella guideline called National Incident Management System (NIMS), which
provides for effective interactions. The
NTSB also has a standing agreement with
the Federal Bureau of Investigation (FBI)
to leverage some of its resources, especially the Evidence Response Team. Seeing FBI uniforms on the scene does not
imply that a crime is suspected but that
the resources of a much larger agency,
with applicable skills and equipment, can
be used to support the investigation.
We established multiple perimeters
with accountable access on site as well
as at the command post. All persons who
arrived at the general perimeter who
did not have permanent airport badges
needed to be escorted by an NTSB staffer,
and one of our people kept a running log.
This allowed only access to the outer ring,
in order to coordinate with investigators
and other personnel. An inner perimeter for access to the wreckage itself and
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runway area was established (see Figure
5, page 13), managed by FBI staff and had
a sign-in log and used a “buddy system”
of accountability due to the physical
hazards associated with the wreckage
and the sheer size of the accident perimeter. The inner perimeter also handled
personal protection and decontamination procedures. The system remained in
place to help the Family Assistance Group
provide a viewing and the government affairs staff to provide observation for local
elected officials.

Challenges and lessons learned
We learn best from mistakes and things
that could have gone better, and this onscene investigation was not unique. We
don’t necessarily have good answers to
these issues, but hopefully these can help
other investigators avoid some bumps in
the future.
Time is a scarce commodity on an accident scene, and investigators can come
under a great deal of pressure to provide
specific response to many nonassociated
externals hungry for information (see
Figure 6). This could be the news media,
other liaison functions, management
level individuals, regulators, government
officials elected or administrative, etc. All
of these entities can create time pressure
on an investigator or group chair and
potentially influence their activities. For
example, in the first days in San Francisco
we had some, but not nearly all, the FDR

Figure 6. Press briefing.
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plots in hand. The investigative team
needs to have a basic idea of what the
data were saying in order to understand
how the relevant airplane functions were
affected and make gross decisions about
the progress of the investigation. But the
initial on-scene phase was neither the
place nor the time to “get to the bottom
of ” the autoflight parameters.
As investigators, we were going to fully
understand the autoflight data, but that
data were not perishable evidence. Time
used trying to prematurely explain those
aspects was both a distraction from the
investigators’ activities and in fact not
very effectual at getting to the bottom
anyway. Disseminating information to the
public, especially if relevant to a safety
issue, is certainly important, but initial information is very persistent—in training,
the “law of primacy” tells us that things
learned first create a strong impression
that is difficult to erase. It is critical for investigators to avoid chasing down threads
that may look interesting or photogenic
but aren’t really perishable at the expense
of more time-critical activities, such as
interviews and wreckage work.
News media inquiries and their time requirements spanned the globe. U.S. news
media outlets on the East Coast drove
queries in the middle of our workday on
the West Coast. And then shortly afterward, the day would begin in the Korean
time zone, and further news media coordination was required. And of course on

top of all this was social media outlets,
which have no set time zone at all! Simply managing the timing of press conferences with the need to keep appropriate
authorities informed was a noticeable
distraction to our Korean counterparts
and worked against effective integration
into the investigative work. A further distraction was the hoax flight crew names
that were broadcast that were unfortunately (and wrongly) confirmed by NTSB
public affairs.
Although everyone was present and
had full access to the command post
side and the wreckage, these demands
coming in on the backside of the clock
often meant we were not linked as well
as we would have liked. The time line of
information release must be carefully understood by the investigator as well; after
the fact, we realized that certain information from the FDR had been released and
broadcast prior to conducting some of
the crew interviews. This could very easily have biased the discussion. Although
the FDR information that was released
was accurate, it by no means gave a full
and complete story. It is pointless for an
investigator to rail against these types of
occurrences. They will happen, and it is
part of that news media geography of the
investigation. The investigator can help
manage these distractions and issues
with awareness and planning. Ensure
that your participants from far-distant
time zones are specifically and fully assigned to investigative activities. If there
is a need to coordinate public releases
and other information, ensure that is a
task assigned to a specific individual who
will not be splitting time with investigative tasks.
One of the strongest techniques we
use at the NTSB is the evening progress
meeting. At the close of each work day,
we gather all of the group chairs, technical specialists, coordinators, and accredited representatives, etc., for a frank
and open exchange of the day’s findings
and plans for ongoing work. On numerous occasions, investigators saw that
the noninvestigative staff was in attendance (appropriately), but it gave participants some reluctance to speak freely
for fear that they might say something
that would be publically released. The
exchange of technical information is
central to a well-integrated investiga-

Figure 7. Wreckage recovery.

tion, and the IIC must make the ground
rules very clear. Although the information presented helps the support staff
and spokesperson better understand
the accident scenario, only information specifically cleared by the IIC and
factual will be released. All levels of the
investigation team must understand this
concept to avoid a chilling effect on the
open discussion.
As this was one of the largest airline
events in the U.S. in many years, various accident investigation boards from
other noninvolved countries requested
and were granted observer status, as well
as observers from the U.S. military and
other cities’ fire departments. This was
obviously seen as an excellent learning
opportunity for these attendees, but this
writer will be the first to admit that we
did not really have a suitable way to integrate the observers into the investigation.
As discussed above, site access was not
easy, and there were certain activities,
such as interviews, at which an observer
would not be appropriate. In-briefings
and updates would be out of synch with
the ongoing process. As noted earlier,
although initially it looked as if there
were too many people making up that
110 member sign-in log, this is an important challenge that could be taken up by
someone whose initial duties might have

spooled down.

Cleaning up
Although the airport authority was quite
supportive of the investigation proceeding in a thorough manner, clearly time
was limited and the wreckage would
need to be cleared away from the runway
as soon as practical. Not long into the
on-scene activity, we had to begin the coordination with the airline, the insurance
carrier, recovery contractors, airport
authority, and storage provider.
At SFO, we used a multistep process to
move the wreckage during the investigation, preserving access for investigative
groups, maintaining custody and security, and accounting for potential future
needs of the operator in litigation (see
Figure 7). The first step entailed clearing
the wreckage in a few large segments
away from the runway and moving it to
a temporary ramp storage area on the
airport.
The aft portion of the aircraft had lost
all structural integrity from impact and
was mostly in small sections so it was
moved in large trucks. The wings were
sectioned, and the remaining fuselage
was moved on flatbeds to the ramp. The
fuselage was accessible for three weeks
for the Survival Factors Group to do work
while a final storage area was negotiated.

At this point, it became quite complex,
as the investigation team had examined
or harvested what it needed, but different entities involved in possible litigation
could not agree on whether to cut the
wreckage into small sections, making it
cheaper and easier to move to storage,
or shrink-wrap the entire fuselage and
barge it across San Francisco Bay—obviously a huge expense. With assistance
from our legal staff and clearly outlined
requirements for the safety investigation
and further needs, eventually the plan of
small sectioning was agreed upon.

Conclusion
The Asiana Flight 214 accident response
had a geography that encompassed an
airport, bridged an ocean, and incorporated a human and news media environment that brought us many opportunities to coordinate an unprecedented
number of participants in a wide span of
activity. A clear and focused structure to
the investigation, anchored to defined
working areas, and supported with
professional teamwork and effort,
completed a thorough and accurate
investigation of one of the world’s largest
airplanes on a runway in the middle of
one of the world’s busiest airports with
ongoing operations, all the while under
the unblinking eye of 24-hour attention.
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Communication has grown beyond 24/7 rolling news coverage into social media broadcast by anyone and
often from the scene of an accident, creating new opportunities and challenges for an investigation team.

Working with the News Media: Practical Tips for Investigators
By Graham Braithwaite, Ph.D., Cranfield Safety and Accident Investigation Centre, UK; Chairman, ISASI Investigator Training &
Education Working Group (MO3644)
(Adapted with permission from the author’s technical paper entitled Working with the News Media: Practical Tips for Investigators presented at
ISASI 2014 held in Adelaide, Australia, Oct. 13–16, 2014, which carried the theme “Investigations and Safety Management Systems.” The full presentation, including cited references to support the points made, can be found on the ISASI website at www.isasi.org under the tag “ISASI 2014 Technical
Papers.”—Editor)

A

ircraft accident investigators are required to be many
things as they attempt to identify the causes of accidents, make recommendations for change, and inform
affected parties such as family members. Their work is
usually conducted in confidence and yet, simultaneously, very
much in the public eye. Among the many pressures, especially
in the early stages of an investigation, is the need for informing society of progress through the news media. In 2000, David
Learmount, operations safety editor for Flight International, was
the awards night speaker at the ISASI seminar held in Shannon,
Ireland. He warned that as far as the news media went, “…it’s
part of your job to deal with it. It may not have been your job in
the past, but it is now—or if it’s not, it soon will be. Things are
changing, you may have noticed.”
In the 15 years since this presentation, the news media has
grown beyond 24/7 rolling news coverage and into social media
broadcast by anyone and often from the scene of an accident.
This provides new opportunities and challenges for an investigation team, which we will discuss here in terms of practical tips.

Deciding what interviews to do
The news media has an insatiable appetite; and although it has
the power to educate the traveling public and policymakers
alike, the investigator can risk being consumed by demands for
interviews or comment. A policy of “no comment” can help to
reduce the demand and control the flow of information. There
is no law that says that anyone has to speak to members of the
news media, regardless of the freedoms of the press. However,
as Learmount noted, “The one thing they cannot cope with is no
information at all. It’s a lack of information that causes them to
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fill the news vacuum with speculation and rumor.” This vacuum
remains a factor, but the desire for instant news has only increased its strength.
There are many different news media organizations ranging
from large news agencies or wire services (such as Reuters, the
Associated Press [AP], and Agence France-Presse [AFP]) that
gather news reports and sell them to newspapers, magazines,
and radio and television broadcasters to freelance journalists
who prepare articles for individual publications, blogs, or webpages. An interview conducted for the former may be picked up
by a variety of customers around the world either in its original
form or for further editing. The speed of the Internet means that
images and video can be shared easily across networks.
Major news stories can lead to fierce competition among
networks to increase viewer numbers. CNN was widely criticized for its high level of coverage following the disappearance
of Malaysia Flight 370, but was rewarded with viewing figures on
a par with the 2012 U.S. presidential election coverage. With a
24-hour news channel to fill, the need for content is huge. This is
one of the reasons that interviews with investigators, emergency
responders, and operators are often supplemented by survivors,
politicians, technical experts, and industry commentators. Even
when the first choice of the investigator-in-charge has been
achieved, the demand for variety and sheer volume of news
leads to what can be a bizarre array of experts and enthusiastic
amateurs.
The selection of some of these so-called experts can seem
bewildering to trained investigators, especially when “veteran”
is used to describe someone who is “old,” and “qualified” can
simply mean “attended a course.” Some “experts” will volunteer

their services to news media organizations, some work for a fee, and some will
do it out of a sense of professional duty.
Certain news media organizations have
greater reach than others. BBC’s global
news service, for example, says it reaches
256 million people each week using
radio, television, the Internet, and foreign
language channels. CNN international
is broadcast in more than 200 countries.
The demographics of who is tuning in
are significant, too. Programs may have
smaller audiences, but carry greater
influence because of the type of people
watching, or the programs are broadcast
in countries related to the accident. The
nature of the news they carry tends to
reflect this, which is a factor in deciding
which interviews to accept.
Although large news media organizations may appear to be in direct competition, some will share or syndicate
their coverage. Therefore, an interview
that is initially for, say, BBC News could
also be sold to and broadcast by ABC
in Australia, CBC in Canada, and so on.
A clip can be edited into a “new” news
package, which means that the context
can change with little or no control for
the interviewee. A news package is rarely,
if ever, shown to the contributor before
broadcast, and in some cases is still being
edited as the news bulletin commences,
so it would be unrealistic to think that
an investigator can check content. Even
recorded interviews are rarely shown to
participants for editorial approval, except
perhaps for longer lead-time documentary projects such as Air Crash Investigation.
A specialist with news media knowledge can be a huge help to a large investigation organization in terms of fielding
and prioritizing interview requests,

agreeing to ground rules, and being ready
to interrupt a recorded interview if an answer is going badly. (It’s far better to spoil
an answer as you start to deviate than it
is to complete the sentence and ask to record it again. Editors have a nasty habit of
“accidentally” using the wrong answer.) A
specialist would be able to advise which
programs have the greatest influence or
at least who the audience is likely to be.
For example, in the UK an interview on
the Today program (BBC Radio 4) will be
a very serious and probing discussion,
and if scheduled for 0810 is the main
story for the day. In contrast, an interview
on the Drive program (BBC Radio 5Live)
at 1700 will a more general discussion
with questions such as “Why is a black
box called a black box?”

News media tricks and traps
As one news agency picks up a story,
others will be trying to find their unique
angle, competing not only against the formal news media, but also social networking, forums, and the wider web. Indeed,
the first notification and images from
accidents are appearing on social media
platforms such as Twitter before the “professionals” even know there is an event.
Forums such as PPRuNe, the Professional Pilots Rumour Network, provide a
valuable source of information following
an accident, even if to the educated reader much of what is written is of apparent
dubious quality. The network is used
by journalists as a way of gaining background information and news leads as
well as checking facts with an “educated”
audience. For example, in 2008 when the
BBC received phone calls from various
staff at Heathrow Airport saying that aircraft were not taking off and there were
a lot of vehicles driving fast with flashing
blue lights, a producer posted a message
on PPRuNe asking for information (see
Figure 1, page 18). In return, he started
to receive information and later photos
from the scene, which began to form the
story. Other journalists who were less
willing to share their identity started
to ask deliberately leading questions
in order to tease out information. For
example, one asked whether it was true
that there had been multiple birdstrikes
only for various experts to respond with
snippets of evidence.
The investigators need not concern

“Their work
is usually
conducted in
confidence
and yet,
simultaneously,
very much in the
public eye.”

Graham Braithwaite is
the professor of safety and
accident investigation at
Cranfield University in the
UK. He holds a Ph.D. in
aviation safety management from Loughborough
University and helped
establish the Department
of Aviation at the University of New South Wales
before joining Cranfield in 2003 to run the
world-renowned Aircraft Accident Investigation
Course. Graham led the university’s successful
bid for a Queen’s Anniversary Prize—the highest
honor that can be awarded to a UK education institution. Queen Elizabeth presented the
award “for world-leading work in aviation safety
through research and training in air accident
investigation” at Buckingham Palace in 2012.
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Figure 1. BBC news producer request for information via PPRuNe.

themselves with the rumors of forums
(although some will find themselves
featured in the discussion). But if resources allow, they can be the source of
information or at least images that may
not be available elsewhere. Some of these
images may be relatively transient. For
example, images that appeared on www.
heathrowpix.com of the British Airways
B-777 that landed short at Heathrow and
that were used by BBC News disappeared
soon after. The BBC had tried to get
permission to use the images, which were
taken inside the cordon. Having failed to
receive a response in reasonable time, the
BBC decided to use
the photos without
permission—as its
code of conduct
allows it to do.
After the images had
been broadcast, the
owner contacted the
BBC and asked it not
to do so again and
swiftly shut down
the website, presumably when the
owner realized that
the photos could be
traced and should
not have been taken
or distributed in the
first place.

The merits of live
versus prerecorded
interviews
An interview or

press conference delivered live is a
daunting experience for anyone, including investigators. Those who may have
limited experience in front of a camera or
microphone could easily be focused on
other things and thus can compromise
an investigation if they share incorrect or
privileged information. A live interview
would seem to offer little control over
what is asked, and hesitating to react to
a question can be enough to provide “an
answer.”
This can be balanced out, particularly
in the case of a one-on-one interview, by
a prior discussion with the presenter or

researcher about what questions will be
asked. It may well be that the investigator
can manage expectations about questions
that will definitely not be answered, but
journalists may equally say that the question will stand although they understand
that the investigator will not be able to
give them exactly what they want.
For example, a presenter may ask if the
investigator knows the cause of the accident, but the reporter expects a response
that it’s too early to tell or that information cannot be shared until certain people
have been informed. Another trick is to
let the interviewee know most, but not
all, of the questions that will be asked. For
instance, they brief four questions and
then ask five with the last one being the
stinging question after the interviewee
has settled in to the first four. This could
be a question designed to entrap or at
least surprise the interviewee, such as
“What is the similarity between this and
X previous event?” or “Were you aware
that an eyewitness saw Y?”
All of the techniques that an investigator may use to gain information from witnesses can be applied by a reporter, and
with that comes all of the bad techniques
that can taint a witness. Leading questions, multiple questions, and uncomfortable silence all help to create news, even if
it’s not necessarily accurate.

Figure 2. Deborah Hersman, the NTSB chair, briefs the news media about Asiana Flight 214.
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Nonsensical or ignorant questions may
be a deliberate technique to provoke an
interviewee into a response or may simply
be because the interviewer does not
understand the field. In a live interview in
front of an audience of approximately seven million regarding the fan cowl detachment that occurred to a British Airways
A319 in May 2013, this author was faced
with a first question “Someone stuffed
up, didn’t they?” Having explained that
in a safe system like aviation there are
several checks that would have had to be
missed for an event like this to occur, the
reporter responded, “So several people
stuffed up?” Undeterred, the author went
on to explain that if people had made
errors or committed violations then the
investigation would want to determine
whether this was because of poor procedures, design, and so on. The response
from the reporter: “So you’re saying that
Airbus stuffed up?” Remaining impartial,
dispassionate, and evidence led is hard
under such cross-examination, but not
impossible if the investigator is prepared
and has thought about the message he
or she wants to deliver. It may also lead
an investigator to wonder “why bother,”
which is why it’s important to choose
interviews carefully.
Depending on the nature of the occurrence, a news media or press conference is the most effective way to provide
information to multiple news networks
and formats simultaneously. However, the
number of people involved can become
huge, especially when radio, television,
print, and online news media gather
together. As Figure 2 from the NTSB press
conference regarding Asiana Flight 214
in 2014 shows, a press conference may
involve dozens of people all wanting a
clear view, power, telephone network, and
possibly an Internet connection. Such a
cohort of people is capable of becoming
“lost on the way to the toilet” or other
such euphemisms for wandering around
the building in pursuit of a scoop. They
need to be well managed, and it’s best to
assume that they want a better story than
any of their colleagues.
If investigators would like their press
conference to be delivered live then they
should carefully consider the timing.
Some journalists advocate the “plus 3
rule” whereby a press conference timed

to begin at exactly three minutes past
the hour can be broadcast right from
its start. The logic is that because new
bulletins go out on the hour and include
time for headlines and the backstory to
the main news item, it’s then possible to
“go live to X where the investigation team
is about to give a press conference.”

Understanding what news angle is
likely to be taken
By its very nature, most news is not
predictable. However, certain events are
anticipated and planned for as the basis
of the news. For example, anniversaries of significant events; the release of
reports, manifestos, financial results, new
products; and sporting occasions. News
organizations will research and prepare
for these events and have enough content
to deliver news bulletins without the
need for breaking news.
As new stories emerge, coverage will
shift and stories will be dropped. This
can mean that a big story one day will

“All of the techniques
that an investigator
may use to gain
information from
witnesses can be
applied by a reporter,
and with that
comes all of the bad
techniques that can
taint a witness....”

Figure 3. Passenger tweet from the scene of the Asiana Flight 214 accident.
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Figure 4. Firefighter helmet camera view of Asiana Flight 214 accident.

not be featured on another, or that a story
remains prominent because of a “slow
news day.” For example, in the UK, the
20th anniversary of the fatal accident
at Kegworth was Jan. 8, 2014, and earlymorning stories and interviews about
the accident were subsequently dropped
when the inquiry into the fatal shooting
of Mark Duggan gave its findings. (Mark
Duggan had been shot by police in 2011,
which led to the worst riots in modern
British history).
Accidents involving local operators that
carry strong images or those that link to
other events make particularly interesting
news. The number of injuries or lives lost
in an aircraft accident can be small compared to lives lost in road accidents and
still be newsworthy as was shown when
the British Airways B-777 landed short
at Heathrow in 2008 with no fatalities,
but huge news media coverage. When an
EC135 helicopter crashed in Glasgow in
November 2013, it followed five accidents
in four years in the Scottish North Sea and
a fatal helicopter accident in Vauxhall,
Central London. Stories posted on Internet news pages included links to previous
accidents and speculation about the operator (who had been involved in three of
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the previous accidents) and manufacturer
(who had been involved in five). While
these factors are beyond the investigator’s
control, they provide an indication of how
interest can develop in a particular story.

Avoiding becoming the scandalous
sound bite
According to Wikipedia, “a sound bite is
characterized by a short phrase or sentence that captures the essence of what
the speaker was trying to say, and is used
to summarize information and entice
the reader or viewer.” The open-source
encyclopedia also acknowledges, “Due to
its brevity, the sound bite often overshadows the broader context in which
it was spoken, and can be misleading or
inaccurate. The insertion of sound bites
into news broadcasts or documentaries is
open to manipulation, leading to conflict
over journalistic ethics.”
The sound bite may be delivered
unintentionally—a slip of the tongue or
as an instant reaction to an unexpected
or unreasonable question. It can also be
something that is not only intentional,
but designed to be helpful. For example,
from the Air France Flight 447 wreckage
search: “It’s like trying to find a shoe box

in an area the size of Paris, at a depth of
3,000 meters and in a terrain as rugged as
the Alps,” said Navy spokesman Hugues
du Plessis d’Argentre. Another example
from the same investigation: “The French
air accident agency BEA has said that the
jet’s speed probes, made by French firm
Thales, gave false readings and were ‘one
of the factors’ in the crash but ‘not the
sole cause.’”
Investigators should bear in mind that
a sound bite can be part of a sentence and
as such there is the risk that a carefully
edited half sentence can mean something
quite different. For example, the quote
“Accident investigation is not my area of
expertise” from David Learmount carries
a different meaning from the original
sentence “Accident investigation is not
my area of expertise, so what can I offer
that’s any use to specialists like you?” and
the context that he was deferring to an
assembled audience of accident investigators! Similarly, Deborah Hersman’s
comments following the Asiana Flight
214 accident were not without problems
as she reportedly used the phrase “... so we
can hit the ground running” (which was
tweeted with the hashtags #gaffe #SFO)
and “we don’t know what the pilots were

“A journalist is
never off duty,
and the bars and
elevators of the
investigator’s
hotel remain a
hunting ground
for eavesdropped
comments.”

thinking,” which can be interpreted differently depending on where the reader
places the emphasis. It’s very easy to create news unintentionally if someone else
wishes to play with the words.

What the technology is doing to news
Rolling news coverage, “breaking news”
streamers, and more recently the popularity of Twitter exacerbates the sound-bite
culture. With 140 characters, the latter
is designed for sound bites, and with the
use of hashtags (#) can connect news
from numerous sources. Passengers and
first responders alike seem compelled to
broadcast news from the scene of an accident as the tweet and photo in Figures 3
(see page 19) and 4 show.
Again, although unlikely to be high on
the investigator’s list of priorities, a search
of relevant hashtags and YouTube or
Instagram keywords can yield images or
videos that otherwise would be unavailable. Indeed, this can include content that
is not deemed appropriate for broadcast
by the mainstream news media as was
illustrated by the tweeting of images of
passports from those killed aboard Malaysia Flight 17 in July 2014.
As an illustration of the power of this
network, in the first four days following
the disappearance of Malaysia Flight
370, an artificial intelligence tool (AIDR)

scanned for English-language tweets
using the keywords/hashtags: Malaysia
Airlines flight, #MH370 #PrayForMH370,
and #Malaysia Airlines. It recorded well
over 850,000 tweets.
According to A. Wexler in the Huffington Post media, “…the moment when
Twitter was truly cemented in history
occurred five years ago when US Airways
Flight 1549 was forced to make an abrupt
landing in the Hudson River, and the first
news ‘reporting’ came from Janis Krums,
a rescuer who took a picture of the passengers standing on the wings of the
plane and shared it on Twitter as fellow
rescuers were heading towards the plane.”
Indeed, BBC News found out about the
accident initially because one of its staff
received a tweet from a friend on a New
York ferry that was diverted to pick up
survivors.
The NTSB used Twitter extensively
following the crash of Asiana Flight 214,
posting 86 tweets between July 6 and
July 15. During this time @NTSB followers went from just more than 20,000 to
40,000. According to NTSB’s Director of
Public Affairs Kelly Nantel, “We try as
hard as we can to deliver timely, factual
information as quickly and as widely as
possible. We have found this to be successful in helping the media and community stay informed about rapidly changing
events.” News agencies such as CNN then
used the Twitter feed as a source of information, photos, and video.
While this was regarded by many as a
success story in terms of fast dissemination of news from the investigation, it also
opened up the opportunity for misinterpretation or concerns about the information that was being shared so early
in an investigation. The difficult balance
is between confirming things that are
clear to all versus taking the time to be
methodical and avoid the risk of releasing
privileged information. In a system that is
built on trust such as aircraft accident investigation, care must be taken to ensure
that this is not lost in the rush to share
information

Avoid speculation smartly
To be considered a credible expert does
not mean speculating or sharing privileged information. Some journalists will
attempt to befriend their expert by deferring to their great expertise and suggest-

ing that “surely they would know exactly
what has happened.” It’s easy to be drawn
into agreeing or offering an insight that in
the cold light of day was little more than
guesswork. Comments such as, “Aviation consultant X said he understood
the pilot was very skilled, so mechanical
causes might be to blame” are not based
on evidence and can create unnecessary
anguish for family and friends.
Investigators who have a clear message come across as credible (which may
include how they are dressed, what they
say, and how they say it). And those who
understand the limits of what they are
able or willing to say need not fear the
news media. It’s far better to say less or
acknowledge that they do not know the
answer than it is to try and guess the right
answer or work solely on probabilities.
Fellow investigators will understand
that speculation is unhelpful, is against
the ISASI Code of Ethics, and is likely
to damage the trust in the profession.
However, a wall of silence when there are
facts that can be shared can also start to
erode the credibility of the experts. Where
a vacuum exists, others will fill it, so a
strategy for what can be shared can start
well before an occurrence.
Simple information about what will
happen next, who will be involved, and
how long the process will take are of
value to the news media and its viewers.
The “message” may be that a professional
agency is there to do its job and can be
relied upon to find the correct answer and
recommend sensible changes within a
reasonable timescale.
Finally, it’s worth remembering that
there is no such thing as “off the record.”
Such information supplied to a journalist
will be interpreted as “please use this
information, but please don’t use my
name.” A journalist is never off duty, and
the bars and elevators of the investigator’s
hotel remain a hunting ground for
eavesdropped comments. Long-range
lenses and microphones are increasingly
capable; and even if the investigator has
no intention or authority to act as a
spokesperson, an unguarded comment or
even a facial expression may be enough to
make the news. Modern news is omnipresent with every smartphone and
e-mail account owner a potential news
gatherer, and as Learmount said back in
2000, “It’s part of your job to deal with it.”
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VFR into Dark Night:
Nothing to See but Much to Change

A discussion about the limitations of the risk controls and safety management processes in place associated with night operations, based on the ATSB’s investigation of Aérospatiale Industries AS355F2, VH-NTV,
loss of control at night, 145 kilometers north of Marree, South Australia, on Aug. 18, 2011.
By Rob Chopin and Mike Walker,
Australian Transport Safety
Bureau (ATSB)
(Adapted with permission from the authors’
technical paper entitled VFR into Dark
Night: Nothing to See but Much to Change
presented at ISASI 2014 held in Adelaide,
Australia, Oct. 13–16, 2014, which carried the
theme “Investigations and Safety Management
Systems.” The full presentation, including
cited references to support the points made,
can be found on the ISASI website at www.
isasi.org under the tag “ISASI 2014 Technical
Papers.”—Editor)

Rob Chopin joined the
Australian Transport
Safety Bureau in 2007 as
a senior transport safety
investigator for aviation.
In that time he has been
involved with about 50
investigations, including 28
onsite investigations. He is
a licensed aircraft maintenance engineer and
holds both fixed- and rotary-wing pilot licenses.
Most of his experience has been in the rotary
industry, both in Australia and Papua New
Guinea.

O

n Aug. 18, 2011, an Aérospatiale
AS355F2 helicopter was being
operated on a charter flight under
visual flight rules (VFR) at night in
an area east of Lake Eyre, South Australia.
Two minutes after takeoff, the helicopter
impacted terrain, fatally injuring the pilot
and the two film crewmembers on board.
Data from a portable global positioning
system (GPS) unit showed that soon after
takeoff, the helicopter leveled at 1,500
feet, and shortly after it entered a gentle
right turn and then began descending.
Subsequent analysis indicated that the
helicopter impacted terrain 38 seconds
after the descent began.
Given the limited information available,
the investigation initially had difficulty
explaining the helicopter’s flight path
and the significant period of apparently
undetected or uncorrected descent. Using
a combination of techniques, the Australian Transport Safety Bureau (ATSB) found
that the pilot probably became spatially
disoriented. A range of factors increased
the risk of spatial disorientation.
The adapted article will discuss the

Figure 1. Helicopter wreckage.
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Accident site evidence and initial
investigations
The accident occurred in a remote area,
and the helicopter was destroyed by impact forces and fire (see Figure 1). The site
examination found that
• impact was about three kilometers
east-northeast of the departure point.
• the helicopter impacted terrain at
high speed with a right bank angle of
about 90°.
• all of the helicopter’s major components were identified at the accident
site.
• there were no indications of fire prior
to impact.
Other investigation activities found
that
• in the period leading up to the accident flight, the crewmembers were

Source: ATSB

Mike Walker is currently the manager of
the Australian Transport
Safety Bureau’s Brisbane
office. He has been an investigator with the bureau
since 1995. His primary
role has been to investigate
human and organizational
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in developing investigation methodology at the
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process used to develop some of the
ATSB’s findings. It will also discuss the
limitations of the risk controls and safety
management processes in place associated with night operations.

Source: Google Earth (modified by the ATSB)

Figure 2. Flight path derived from recovered GPS data-elevation view.

visiting a tour group that was camping on a sand island in the Cooper
Creek inlet.
• the helicopter departed at about 1900
local time, which was after nautical
twilight (1850) and before moonrise
(2158).
• apart from the tour group’s camp fire
on the island, there were no other
known sources of terrestrial lighting
cues available in the vicinity of the
helicopter’s flight path.
• there was no cloud cover or rain in
the vicinity at the time of the accident flight.
• witnesses from the tour group observed the helicopter depart in an
easterly then northeasterly direction. This was contrary to what they
expected as they understood that the
crewmembers were returning to their
accommodation at Muloorina Station, 96 kilometers away to the south.
• component examinations showed no
preexisting defects associated with
the helicopter’s flight control system,
engines, or airframe.
A Garmin GPSMAP 495 GPS unit was
recovered from the accident site. Despite
the unit being significantly damaged, the
ATSB was able to download data from the
accident flight. The unit provided data
on the helicopter’s position and altitude.
Based on these parameters, the ATSB was
able to estimate other flight path characteristics, such as ground speed, track, rate

of descent, and bank angle.
The GPS data indicated that the
helicopter took off at about 1859. About
103 seconds after takeoff, the helicopter
rolled out on a heading of 035°, and at
108 seconds it leveled off at an altitude
of 1,500 feet above mean sea level. After
121 seconds, the helicopter commenced a
gentle right turn. About 10 seconds later,
the helicopter was established at cruise
speed (105 knots), and soon after (133
seconds) the helicopter started descending with the bank angle increasing. Based
on the GPS data and flight path estimations, it was calculated that the helicopter impacted terrain about 171 seconds
after takeoff, or about 38 seconds after it
started descending. Figure 2 provides an
overview of the helicopter’s flight path.

Key questions and scenarios
There were two important and related
questions to address regarding the
sequence of events. First, why did the
helicopter initially head to the northeast
rather than the south, before commencing a right turn? There were no known operational reasons, such as weather, terrain
avoidance, traffic avoidance, or access
to navigational aids, for the helicopter
to initially be heading to the northeast.
Given the lighting conditions, there were
no opportunities to conduct any filming.
The 035° outbound track can best be
explained by the pilot having selected
an incorrect destination on one or both

of the helicopter’s GPS units prior to
departure. Analysis of the flight path
indicated that the left turn onto a specific
track after reaching 500 feet was consistent with the pilot using one or both of the
GPS units for navigation and tracking to
a destination selected prior to departure.
In addition, one of the locations on the
crew’s itinerary, Cowarie Station, was on
a bearing of 034° from the takeoff point
and about the same distance away as the
intended destination.
In summary, the investigation concluded that the right turn after reaching 1,500
feet was intentional, and it was initiated
by the pilot in order to correct an unintended problem with the initial departure
track to the northeast.
Second, and more importantly, why did
the helicopter start descending and continue descending with an increasing bank
angle until impact? Several potential
explanations were considered very unlikely. For example, there was no adverse
weather present at the time of the accident that could have influenced controllability of the helicopter or required the
pilot to vary the helicopter’s flight path to
remain in visual meteorological conditions (VMC). In addition, the physical and
technical evidence showed no preexisting
defects with the helicopter’s flight control
system, engines, or airframe.
The two main hypotheses considered
to explain the descending turn were pilot
incapacitation and spatial disorientation.
However, the available information about
the pilot did not indicate any relevant
precursors or indicators for sudden pilot
incapacitation. In addition, there was
some concern about whether spatial
disorientation could account for an
experienced helicopter pilot not apparently detecting or attempting to correct
a descent with increasing bank angle for
38 seconds in circumstances where there
were no external visual cues and the pilot
was required to use the flight instruments
to maintain control. To help differentiate
between these two hypotheses, the ATSB
conducted simulation trials, reviewed
related accidents, organized spatial orientation modeling, and reviewed relevant
human factors research.

Simulator trials
The ATSB conducted simulator trials in
an AS350B, Cat B, FSD2 procedural fixedJuly-September 2015 ISASI Forum • 23

Source: Data were derived from published information in the accident reports

Previous accidents

Figure 3: Bank angles in some recent air transport accidents.

Source: ATSB

base simulator to examine the control
inputs required to replicate the flight path
of the accident flight. A series of trials
were carried out attempting to match
speed, bank angle, rate of descent, and
turn rate. These trials were able to match
the accident flight profile if the simulator pilot made continual control adjustments. A series of trials with the controls

in a fixed-position produced flight profiles
that were significantly different from that
of the accident flight, and none of them
produced a sustained spiral descent.
The ATSB also asked the helicopter
manufacturer to conduct similar trials,
which were done using the American
Eurocopter’s AS350B2/B3, Level B fullmotion flight simulator. The manufacturer reported that its
pilots could replicate the
accident flight profile with
continual control adjustments. The test pilots
also commented on the
difficulty of maintaining
control of the helicopter
when there were no external visual references.
Although there were
some limitations with the
simulators, the consistent
result over both sets of
trials was that continual
control adjustments requiring pilot input were
required to match the
flight path. It was therefore considered very unlikely that the same flight
path would have occurred
if the pilot had become
suddenly and significantly
Figure 4. Gravito-inertial force during turn and potential misperception.
incapacitated.
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A significant number of aircraft accidents
have been associated with a gradually
increasing bank angle for an extended
period. These have included several
accidents involving civil air transport
airplanes. In most cases, the flight crew
took a significant period of time (tens of
seconds) to recognize the problem. Just as
importantly, the bank often kept increasing for a significant period of time (tens of
seconds) after it was detected. Common
conditions in these types of accidents
included the flights being conducted in
instrument meteorological conditions
(IMC) and/or dark night conditions,
the crews’ not using the autopilot, and
the crews’ attention being diverted to
other tasks. In all cases, there were two
crewmembers and both had instrument
ratings. Figure 3 shows the bank angles
of three aircraft involved in these types of
accidents, as well as the estimated angles
for VH-NTV.
The ATSB did not identify any civil
helicopter accidents in Australia that
involved spatial disorientation and a
gradually increasing bank angle over an
extended time period. The ATSB contacted specialists in the U.S. Army Aeromedical Research Laboratory (USAARL) to
determine if the U.S. military had experienced any such events. The USAARL
advised that there had been many military helicopter accidents in which the
crew had made no corrective control
inputs and impacted terrain, including
slow descent until impact, level flight into
a rising terrain, or a slowly increasing
turn until impact. These accidents generally occurred with two pilots, each with
instrument ratings and usually wearing
night-vision goggles. The USAARL advised
of several accidents that shared a similar
flight profile to the accident involving
VH-NTV. These accidents were generally
attributed to spatial disorientation.

Spatial orientation modeling
Spatial disorientation (SD) occurs when a
pilot does not correctly sense the position, motion, and attitude of an aircraft
relative to the surface of Earth. It has
been involved in a significant number of
aviation accidents, particularly those with
more serious consequences. When SD is
involved in accidents, it is generally “unrecognized” or Type 1 SD rather than the

Source: ATSB

attitude to straight and level flight within
about 10 seconds. However, in these studies the pilots usually had recent practice
in responding to an unusual attitude,
know they will be presented with an
unusual attitude, and know when it will
be presented. Total recovery times in real
situations will often be much longer.
In the case of the VH-NTV accident, a
range of factors probably increased the
time taken to detect and recognize the
problem.
• There were no visual cues outside
the cockpit to alert the pilot or passengers of the changing attitude or
altitude.

Figure 5. Estimated bank angle and perceived roll.

more commonly occurring “recognized”
or Type 2 SD. Common factors associated with SD include limited or ambiguous visual cues outside the cockpit, not
directing sufficient attention to the flight
instruments due to workload or distraction, and not being proficient in instrument flying skills.
There are many misperceptions and
illusions associated with a gradually
increasing bank angle. These include the
roll being below the detection threshold,
“the leans,” the somatogyral illusion, and
the somatogravic illusion. Although the
latter is more commonly associated with
false pitch perceptions during takeoff, it
also occurs in other situations in which
a pilot misinterprets the gravito-inertial
force (GIF). For example, during a coordinated turn, the combined effects of
the gravitational force and forces due to
centrifugal acceleration can lead a pilot to
perceive that he or she is upright rather
than in a bank (see Figure 4).
In recent years, researchers have developed models of human spatial orientation
mechanisms, and such models have been
used in several aircraft accident investigations. The ATSB asked the USAARL
to conduct spatial orientation modeling
work for the accident flight. The basic
method was to use the GPS data, and estimated data for other parameters derived
from the GPS data by the ATSB, as inputs
into two spatial orientation models. The
models then provided estimated values
of how a pilot would perceive certain

parameters.
Figure 5 provides details of the helicopter’s bank angle estimated by the
ATSB, and the two orientation models’
estimates of the pilot’s perceived roll. As
indicated in the graph, the perceived roll
during most of the right turn was very low
in comparison with the actual roll. During the turn and descent, the magnitude
of the GIF also only increased gradually.
In summary, if it’s assumed that the
helicopter was in or close to coordinated
flight, the orientation modeling shows
that the pilot would have had very limited
nonvisual cues of the increasing bank
angle and descent.

Human factors research
A common and significant challenge for
the human factors discipline is to explain
why a pilot does not appear to detect or
correct a problem for a significant period
of time, particularly when there are many
who, with the power of hindsight, believe
they would have been able to detect the
problem quicker. Figure 6 (see page 26)
provides a simplistic representation of the
activities involved in recognizing and recovering from a problem. Although each
stage adds to the total recovery time, the
more significant delays are usually the
perception and assessment stages, and
these delays are generally more to do with
the focus of attention rather than the
perception process.
Studies have found that pilots often
recover from an unexpected or unusual

• As demonstrated by the modeling,
there were probably insufficient
vestibular or somatosensory cues to
indicate that the helicopter’s attitude
was different from what the pilot
probably expected.
• Initially the flight instruments provided only limited deviations in altitude and airspeed, and the difference
between an intended gentle right turn
and an increasing right bank would
not have been that noticeable.
• After leveling off at 1,500 feet, it is
likely that the pilot’s attention was
significantly diverted by the problem with the initial departure track.
Reprogramming a GPS is a task that
requires several keystrokes and a significant amount of visual attention,
and people will often underestimate
the time involved in doing such tasks.
• Performance will generally be slower
when an abnormal event is not
expected, and in this case the pilot
probably had little reason to expect
that he would be entering a spiral descent. Unusual attitudes are very rare
events for an experienced pilot, and
the pilot probably thought he was at a
safe height, had sufficient time to attend to the GPS problem, and would
be able to detect any deviations that
occurred in sufficient time to recover.
• The pilot was very experienced, but
almost all of his flying was under
VFR. Although he demonstrated
instrument flying ability in the initial
part of the flight, his last proficiency
check was conducted 16 months
before the accident. He had not held
an instrument rating for more than
30 years, and his proficiency checks
in recent years were not as thorough
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as those required to maintain an
instrument rating. A key area where
instrument flying skill breaks down is
the systematic scanning of the flight
instruments.

In summary, the pilot probably did
not detect the descent and increasing
bank angle for a significant time due to a
range of factors. He may have detected a
problem toward the end of the flight, but
did not fully recognize the nature of the
problem in time to implement effective
recovery actions. Although a period of 38
seconds may seem a long time for an experienced pilot to recognize and respond
to a developing problem, such events with
similar time intervals have happened
many times before. And the pilot’s performance in this case during the right turn
was well within the range of what could
be expected given the circumstances.

Safety management aspects
Overall, the pattern of evidence was more
than sufficient to conclude that spatial
disorientation probably contributed to
the accident. Key questions then remained regarding why the helicopter was
being operated in the dark night conditions, given the inherent hazards of such
operations, the pilot’s limited recent night
or instrument flying, and the helicopter
not being fitted with an autopilot. There
was no indication that the pilot was concerned about the risk, or was under any
pressure to conduct the flight.
The pilot of the accident flight was the
owner, managing director, chief pilot, and
safety manager of the operator. He was
one of two pilots who did the majority
of flying for the operator’s Sydney-based
operations, with another permanent pilot
based in Melbourne, and other pilots
were used as required on a casual basis.
The chief pilot was fatally injured, and
some documentation associated with his
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Source: ATSB

• After detecting that an aircraft is at
an unexpected or unusual attitude,
a pilot needs to overcome his or her
false perceptions and update his or
her mental model of the aircraft’s
attitude and motion. This process can
require some time and can sometimes be complicated by a misinterpretation of the aircraft’s attitude
indicator (or artificial horizon) and
roll reversals.

Figure 6. Activities involved in recovering from a problem.

management activities was destroyed in
the accident. However, sufficient evidence
was available to evaluate key aspects of
the operator’s risk controls and safety
management processes through reviewing manuals and available documentation, as well as interviewing other personnel associated with the operator or who
had travelled with the operator.
The operator did the majority of its
flights during day time and did most of
its night flights in areas with a significant
amount of terrestrial lighting. However,
the operator still occasionally conducted
night flights in areas with minimal terrestrial or celestial lighting cues available.
The operator had some risk controls
in place for night operations that were
in excess of the minimum regulatory
requirements, and these mainly related
to training. However, some of these risk
controls were not always implemented as
required.
The operator had no specific procedures that discussed the risk of dark night
operations or required specific risk controls to be used for such operations. The
operator had recently introduced a formal
risk management process. Although this
process had identified several hazards
requiring management, it had not identified any aspect of night operations to be
a hazard.
In summary, the investigation concluded that although some of the operator’s risk controls for the conduct of night
VFR flights were in excess of the regula-

tory requirements, the operator did not
effectively manage the risk associated
with conducting operations in dark night
conditions. However, these problems
were not considered to be unique to this
operator, and the investigation also considered the fundamental requirements in
place for VFR operations at night.

Requirements for dark night operations
Compared to situations at night where
there is some ambient illumination and/
or ground lighting available, there is a
significant increase in risk in dark night
conditions where no external visual cues
are available. In dark night conditions,
VMC is effectively the same as IMC. The
only real difference is that if there are
lights on the ground, they can be seen in
VMC. In remote areas where there are no
lights or ambient illumination, there is no
difference.
The definition of IMC is clearly and
consistently specified in most countries,
in terms of visibility and distance from
cloud cover. There are also significant
and consistent requirements for pilot
qualifications, recent flying, and aircraft
equipment for operating in IMC. However, there is little consistency in how different countries deal with the minimum
requirements for operating in dark night
conditions. The only consistency is that
the requirements are usually less onerous.
The ATSB has been concerned about
the safety of VFR flights in dark night
conditions for many years and has previously issued recommendations on the

issue. The Australian Civil Aviation Safety
Authority (CASA) subsequently introduced Civil Aviation Advisory Publication
(CAAP) 5.13-2(0), which provides a significant amount of guidance for operators
and pilots conducting night operations.
Although the CAAP strongly emphasizes the importance of flying with reference
to the flight instruments, and that pilots
should maintain proficiency on flying on
instruments, night VFR is still based on
visual procedures. In dark night conditions, a pilot must fly with sole reference
to the flight instruments, and should ideally have a demonstrated ability to fly to
an instrument flight rules (IFR) standard
to ensure an adequate level of safety, particularly for operations where passengers
are being carried. In addition, the CAAP
discusses flight planning issues in depth
but does not discuss the importance of
identifying the potential for dark night
conditions or provide guidance on how to
identify and assess this potential.
The ATSB investigation concluded that
the following safety issues existed (in

Australia):
• Aerial work and private flights were
permitted under the VFR in dark
night conditions, which are effectively
the same as instrument meteorological conditions, but without sufficient
requirements for proficiency checks
and recent experience to enable flight
solely by reference to the flight instruments.
• Helicopter flights were permitted
under the VFR in dark night conditions, which are effectively the same
as instrument meteorological conditions, but without the same requirements for autopilots and similar
systems that are in place for conducting flights under the instrument flight
rules.
In response, the CASA is taking a range
of safety actions, including examining the
definition of “visibility” so that it is not
restricted to illuminated objects at night.

Conclusions
The investigation posed many challenges.
Of these, the most difficult and important

challenge was explaining the helicopter’s
flight path, particularly the significant period of time that occurred with no apparent detection or correction of the descent
with increasing bank angle. However, by
using a range of different techniques the
investigation team was able to provide a
relatively detailed explanation of the accident flight, and based on this explanation
raise a series of safety issues to facilitate
safety action.
The post-onsite phase of the investigation involved helicopter operations,
engineering, flight data, and human
factors specialists. A key lesson of the
investigation was the importance of the
multidisciplinary team working together
throughout the analysis activities to
identify, define, and test hypotheses.
Other key lessons included the fundamental importance of investigations
conducting a detailed sequence of events
analysis and a detailed review of potentially related occurrences.
(Note: For further information, including
references, please obtain the ATSB’s investigation AO-2011-102, report from www.atsbgov.au.)

Using Unmanned Aerial Systems for Aircraft Accident Investigations
(Continued from page 9)

thus reducing the likelihood of mishaps.

Conclusion
The purposeful development of techniques and procedures for utilizing UAS,
along with the convergence of related
technological capabilities, promises a
significant enhancement to traditional
methods of aircraft accident investigations. Additionally, the UAS capabilities
described earlier directly relate to components of SMS; following the SMS process
will continue to increase safety to all team
members involved in an investigation.
The results of the investigation will also
allow aviation to transition from a reactive to proactive and, finally, predictive
safety environment.
The authors feel that additional study
into the practical use of UAS for accident
investigation and mishap response is
greatly warranted, as well as the potential for cross-pollination in multimodal
transportation or other major industrial

or disaster investigation areas. As UAS
technology and the regulatory environment continue to evolve, areas for future
exploration and enhancement can be developed by accident investigation bodies
and industry/academia partners.
Exploration may begin with the use and
evaluation of UAS during accident investigation training scenarios, with an initial
goal to establish baseline guidelines and
criteria for vehicle selection, reliability,
safety, performance, operating altitudes
and locations, test objectives (photographic, survey, immediate assessment,
photogrammetry, flight path reconstruction), candidate pilot/operator selection,
and reporting requirements.
These programs should also evaluate
the use of UAS for first responders under
applicable incident response and command systems. As techniques, best
practices, and standard operating
procedures are developed, members from
national investigation boards, industry

partners, and collaborative groups such
as the International Society of Air Safety
Investigators (ISASI) can participate, as
well as serve as a clearinghouse for
information regarding the efficacy,
considerations, and concerns of operating
UAS for accident investigation. We can
foresee evaluations conducted under
representative and realistic conditions to
the maximum extent possible; programs
should consider the operating terrain, the
use of actual wreckage or test parts to
evaluate effectiveness, and integration
into incident reporting systems for first
responder and accident investigator
real-time dissemination and situational
awareness. Teams should consider
writing an ASI SMS plan detailing how
the UAS will be operated to support the
mishap investigation.
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Four Receive ISASI Scholarships
The ISASI Rudolf Kapustin Memorial Scholarship program has selected four
students to receive its benefits.
By Esperison Martinez, Editor

R

ichard Stone and Ron Schleede, co-chairs of the ISASI
Rudolf Kapustin Memorial Scholarship program since its
founding in 2002, have named 40 students as Kapustin
scholars, including their four 2015 selections—which
marks the duo’s final work with the program as they have elected
to place the program in the hands of a new committee to be
chaired and formed by Chad Balentine, ISASI’s secretary.
From an application pool of 11, Stone and Schleede selected
the following four students to be 2015 recipients of the scholarship: Nicolaus Dmoch, Berlin, Germany, Emery-Riddle Aeronautical University (ERAU), Berlin Campus; Mario Pierobon, Conegliano, Italy, Cranfield University, UK; Kiki Faber, the Netherlands,
Delft University of Technology, Delft, Netherlands; and Amy
Larue, Los Flores, California, University of Southern California,
Los Angeles, California, U.S.A.
In departing the program, Dick Stone said, “The scholarship
program has been remarkable in that the number of students
applying has grown, and they come from a wider variety of academic institutions. ISASI has been able to increase the number
of student scholarships through the generosity of ISASI members. A high percentage of past scholarship winners have found
jobs in safety positions of government agencies, airlines, and
manufacturers. The students have found that our seminars have
been the place to network for these positions.”
Ron Schleede said, “It was my pleasure to work with Capt.
Stone on the Rudy Kapustin Memorial Scholarship program
since 2002 for several reasons. First, Rudy was my colleague and
friend, who mentored me when I first joined the NTSB in 1972.
I also knew his family, who instituted the program. Second, it
was highly rewarding to see the students selected for the award
perform admirably during the seminars and then for many of
them to move on to working in the accident investigation and
the air safety industry. Last, the program brings youth and vigor
to ISASI to continue its most worthwhile goals of educating
investigators and improving aviation safety.”
The Kapustin fund was established in 2002 to memorialize all
deceased ISASI members. It was named in honor of Rudy Kapustin, the former ISASI Mid-Atlantic Regional Chapter president.
He died in 2002, and throughout his long career he was always a
strong safety advocate.
The ISASI scholarship is intended to encourage and assist
college-level students interested in the field of aviation safety
and aircraft occurrence investigation. Member contributions
have provided an annual allocation of funds for the scholarship.
Contributions are tax-deductible in the U.S. and may be made
in the name of a specific deceased member payable to the ISASI
Kapustin Scholarship fund and sent to the ISASI main office.
Chad Balentine, the new committee’s chairman, is presently
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forming a new selection committee. Concurrent with the establishment of the committee, the International Council at its May
1 meeting set new scholarship application criteria, as follows:
• Applicant needs to have demonstrated a genuine interest
in aviation safety and accident investigation/prevention.
This includes being an active member of his or her student
chapter (if one exists). Verification will be conducted by the
professor signing the application.
• Applicant will be required to obtain a letter of recommendation from his or her professor, academic tutor, or faculty
mentor.
• Applicant needs to be a student member of ISASI to apply
for scholarship (membership application may accompany
scholarship application submission).
• Applicant will be required to submit a professional résumé
that includes activities associated with ISASI’s aims.
• Applicant will be required to sign the application, acknowledging the essay is his or her “original” work.
• Essay length should be increased to 1,500 words (+/- 10%).
In addition, the requirement remains that an applicant must
be enrolled as a full-time student in an ISASI-recognized education program, which includes courses in aircraft engineering
and/or operations, aviation psychology, aviation safety and/
or aircraft occurrence investigation, etc., with major or minor
subjects that focus on aviation safety/investigation.
An award of US$2,000 is made to each student who wins the
competitive writing requirement, meets the application requirements, and who registers to attend the ISASI annual seminar.
The award will be used to cover costs for the seminar registration fees, travel, and lodging/meal expenses. Any expenses
above and beyond the amount of the award will be borne by the
recipient. ISASI corporate members are encouraged to donate
“in kind” services for travel or lodging expenses to assist student
scholarship recipients.
Application and scholarship availability notices are posted in
some 50 colleges and universities worldwide. ISASI members are
encouraged to promote this scholarship to individuals, student
groups, parents, and applicable departments at their alma
maters. Members are also encouraged to assist in securing and
completing applications for any appropriate student(s).
The deadline for applications is April 15 of each year. Full application details and forms are available on the ISASI website,
www.isasi.org.
The 2015 awardees’ winning essays, as submitted, by two of
the recipients follow. The remaining two essays will appear in
the October–December issue of the Forum.

Nicolaus Sabastian Dmoch, 38, is pursu-

ing a master of aeronautical science degree
with a dual specialization in aviation safety
and human factors at the Berlin, Germany,
campus of ERAU. He holds a bachelor of science degree in aeronautics with a minor in
aviation safety and has an airline transport
pilot license. He is married, lives in Neuss,
Germany, and expects to achieve his degree in spring 2016. His
long-range goal is to combine his academic background and education with his practical expertise so that he can make positive
contributions to aviation safety. Attaining hands-on training in
accident investigation will be an important steppingstone in attaining that position. A shorter-range goal is a capstone project
that may be an “investigation on how risk perception of pilots
differs between groups with different cultural backgrounds, for
example, among different nationalities or among pilots with
civil or military backgrounds. But right after graduation, I really
would like to devote more time to my wonderful wife as my
work schedule has left us with very little time for ourselves.”

Investigating Organizational Accidents Present
Several Challenges to the Investigators
By Nicolaus Dmoch, Master of Aeronautical Science Candidate,
Emery-Riddle Aeronautical University, Berlin Campus
Over the past few decades, the scope of accident investigations
has extended beyond the immediate causes, usually actions and
omissions of the flight crew and failures of aircraft components,
to the organizational context and environment of the flight. This
change was initiated by the realization that in high-reliability
organizations, accidents are not caused by single failures of
individuals and aircraft parts alone, but are enabled by preconditions that are inherent in the organization.
This paradigm shift originated in the early 1980s, when accident investigators began to examine the influence of organizational aspects on accidents, including company culture, values,
policies, and management structures and behaviors. One of the
prime examples is the investigation into the fire at King’s Cross
Station in London in 1987, which put much of the responsibility for the accident and the loss of life on flawed management
structures and the overall lack of influx of fresh ideas and differing views (Fennell, 1988). James Reason’s Swiss Cheese Model,
Wiegman’s and Shappell’s Human Failure Classification System,
and Neville Moray’s Model of Error are examples of accident
causation models that look beyond the acts and omissions of
the individual.
Taking into account organizational aspects becomes even
more important in light of the widespread introduction of safety
management systems in aviation. Maintaining safety is no longer only the responsibility of frontline operators or safety departments. Rather, it has become an integrated management activity
that requires commitment on all organizational levels. An accident casts serious doubts upon the organization’s management
practices and structures. For this reason alone, organizational
aspects merit due consideration in any investigation.
It is generally thought that the new, comprehensive approach
to organizational accidents will yield significant safety enhance-

ments. However, it also presents several major challenges to
investigators.
First and foremost, taking into account organizational aspects
makes investigations much more intricate. Even minor accident
investigations may require an amount of time and effort that
was previously only seen in high-profile accidents. For example,
the final report on the investigation of the deadliest aviation
accident, the collision of two B-747s at Los Rodeos, Tenerife,
in 1978 comprises 63 pages, and the investigation lasted for 20
months (CIAIAC, 1978). In comparison, the recent investigation
into the runway overrun of a business jet at St. Gallen, Switzerland, which fortunately only resulted in minor injuries and damage to property, took two years and the final report comprises
90 pages. The immediate factors in the overrun were a lack
of proper crew coordination and design shortcomings of the
aircraft’s flap system, but the investigators delved deep into the
organization to understand why these deficits existed and were
not remedied in time (SAIB, 2014). While this may be a crude
comparison, it still exemplifies the tendency of investigations to
become more complex, time-consuming, and labor-intensive.
Furthermore, in addition to investigating the technical, operational, and human factor aspects of an accident, investigators
also need to familiarize themselves with the respective organization to at least such a degree that they can decide whether organizational aspects were factors in the accident. This challenge
is becoming even bigger if the aircraft’s operator is based in a
foreign country, as this adds intercultural issues and language
problems.
Investigating organizational accidents also requires new skills,
qualifications, and expertise. While technical, operational, and
human factor qualifications will remain vital, sociological and
management expertise will gain importance. It is telling that
two major contributions to the understanding of organizational
accidents were made by researchers whose academic background is in sociology: Diane Vaughn, with her work on the organizational roots of the space shuttle Challenger accident, and
Scott Snook, with his exploration into the individual, group, and
organizational aspects of the downing of two U.S. Army helicopters by their own air force.
Another major challenge is presented by the difficulty of providing evidence that organizational issues were directly or indirectly contributing to an accident. In the recent investigation
into the CFIT of an Airbus A300 at Birmingham, Alabama, the
investigators provided sound evidence that the first officer slept
only very little in the days and nights preceding the accident
(NSTB, 2014). With adequate certainty, it can be assumed that
the resulting fatigue led to her not setting up the FMS for the
approach, which was in part causal to the accident. However, it
is difficult to evaluate whether particular features of the airline’s
fatigue reporting system prevented her from reporting fatigued,
as is suspected, and virtually impossible to prove.
The increasing complexity also makes it more difficult to issue
appropriate safety recommendations. Any good safety recommendation needs to be tailored to the particular circumstances
of the accident. Only if the accident cause is well understood in
its entire complexity can the investigator hope to make relevant
recommendations that effect positive change and enhance safety.
Finally, another issue is that accident investigations that do
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not result in tangible results may not be satisfying to the investigator and to our society. Although accident investigations are
not intended to evaluate the accountability of individuals, there
is a societal expectation, maybe even a desire, that they should
results in naming a person or group that can be held responsible. However, the root causes for organizational accidents can
rarely be attributed to the culpable misbehavior of individuals or
even distinct groups. This desire for tangible results may affect
investigators, too. Snook (2002) pointed out how frustrating it
is for the investigators when there isn’t “a single broken piece of
equipment, ill-designed procedure, grossly incompetent operator, or act of God to explain the tragedy.” (p. 10) Investigators
must overcome that frustration and be careful not to fall for the
easy explanations.
One solution to these challenges would be to provide accident
investigation boards with more manpower and appropriate
expertise. Another approach could be to involve organizations
even more in the investigation process. It remains in their best
interest to remove all latent conditions that could lead to future
accidents, and their staff may be in a good position to identify
pertinent organizational factors. This approach is not without
risks, though. All company employees from the senior management downward may be blind to the shortcomings of their own
organization or even responsible for them, which would significantly reduce their value for the investigation. Also, investigators must ensure that the investigation is not taken over by the
organization despite its increased involvement.
Challenges exist to be overcome. In a few cases, the expected
gain may not justify the required efforts. In the majority of
cases, however, investigating organizational factors will unlock
a tremendous potential for positive change and lasting safety
improvements
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The Challenges of Air Safety Investigators:
Aircraft Ground Damage and Complexity
By Mario Pierobon, a Doctoral Researcher in Air Safety, Cranfield University, UK, Candidate
The safety of aircraft ground handling has often been overlooked
in the domain of air safety investigation. Historically there have
not been major losses (e.g., aircraft disasters) caused by ground
service providers, and aircraft ground damage has mostly been
considered by airline management with regard to its financial
implications and even treated as a normal cost of doing business.
Aircraft ground damage, however, is the third largest accident
category in occurrence (not severity) terms according to the annual safety reports by both the International Air Transport Association (IATA) and the European Aviation Safety Agency (EASA).
At a major international airline in Australia, the lost-time injury
rate of ground crews is 20 times higher than that of aircrews.
Ground handling safety events of whichever gravity happen
somewhere between every 1,000 and every 5,000 departures.
Some international airlines claim that as many as 70% of aircraft
damage events are detected during maintenance without being
reported when caused.
Furthermore, the relatively limited proficiency of both aircraft
maintenance technicians and ground handlers at detecting
structural damages on composite-built aircraft components
(which often do not display evidence of damage to the naked
eye), coupled with the significantly increasing deployment of

composites in aircraft manufacturing, may lead in the near
future to worsen the traditionally low severity of safety events
associated with aircraft ground damage.
The profession of the air safety investigator may therefore
need in the near future to deal more often with aircraft ground
damage events. How can air safety investigators be ready for the
challenge of investigating an operational domain that has not
traditionally been their main focus?
In order to ensure readiness in investigating aircraft ground
damage events, it is necessary that investigators familiarize
themselves with aircraft ground handling as a specific aeronautical service. Air safety investigators’ most common professional
backgrounds are in technical and flight operations. An effort
should be made by air accident investigation authorities, as well
as service providers conducting internal safety investigations,
to train investigators to appreciate the peculiarities of ground
operations and at the same time ensure that pools of investigators include subject-matter experts with a ground operations
background, e.g., a ground crew proficient in air accident/safety
investigation.
A familiarization with aircraft ground operations should lead
to appreciating the complexity and tight coupling of aircraft
ground handling. The affirmation of the notions of complexity
and tight coupling in the safety science date back to Charles
Perrow’s 1984 most influential book Normal Accidents, where
Perrow underlines the increasing complexity and tight coupling
of modern production systems, as opposed to the more linear
and loose coupled production systems of the first century of the
industrial evolution. Essentially, the meaning of complexity is
that the delivery of a service or the production of a good defies
a purely linear logic whereby clearly identifiable steps can be
performed in isolation and in a sequential fashion.
Complex production systems are characterized by several
steps being performed concurrently. The concept of tight
coupling refers to the wide variety and time sensitiveness of
the interdependencies among the different components of a
production system. Aircraft ground handling, like the wider system of air operations of which it is part, is indeed characterized
by systemic complexity and tight coupling. During an aircraft
turnaround, several aircraft servicing tasks are conducted concurrently, in close proximity and under time pressure.
Air safety investigators should appreciate that in order to
investigate safety events in ground operations, as well as to
investigate any safety event in the wider air operations system,
the analytical tools they are currently equipped with tend to
follow a linear approach that is not commensurate with today’s
complexities of aviation.
The start of the new millennium has been characterized by the
emergence of a new theoretical approach for safety analysis. The
system safety approach, as advocated most eminently by safety
scientists Sidney Dekker, Erik Hollnagel, and Nancy Leveson,
aims to supply safety practitioners with analytical tools that better appreciate the increasing complexity and tight coupling of

modern production systems with human operators in the loop.
In order to overcome the challenge of investigating air safety
events in aircraft ground operations and beyond, air safety
investigators should also familiarize themselves with and deploy
the retrospective safety analysis tools available from the system
safety school of thought.
Rasmussen’s Accimap is one such tool that air safety investigators are starting to use. While the accident trajectory resulting from an Accimap analysis may not be as easily intelligible
and visually appealing as the linear accident trajectory passing
through a series of slices of Swiss cheese, the air safety investigators using Accimap already confirm that the deployment of
this retrospective analytical tool leads to dig more in depth as
compared to traditional investigation techniques.
Another retrospective safety analysis tool available from the
system safety school of thought is CAST (Causal Analysis using
Systems Theory). CAST follows STAMP (Systems Theoretic Accident Model and Processes) as an accident causation model. The
main underlying assumption of STAMP is that accidents arise
from complex, dynamic processes, not linear chain of events.
Accidents are a control problem, not a failure problem, and they
are prevented by enforcing constraints on component behavior
and interactions (Leveson, 2004 & 2011).
Considering safety and accidents as a control problem, CAST
focuses on identifying system hazards and system safety design
constraints violated. Peculiar to CAST is to construct the safety
control structure—the safety management system around the
unconstrained hazard—as it was, knowingly or unknowingly, designed to work. In the construction of the control structure, the
focus is to identify component responsibilities in hazard control
as well as control actions and feedback loops. For each component, the investigator needs to determine whether it fulfilled its
responsibilities or provided inadequate control.
Like in the case of Accimap, the events that have been investigated using CAST have proven to find more and different factors
leading to an occurrence in comparison with traditional tools,
and they have done so by focusing on systemic complexity.
The main objective of air safety investigations should not be
forgotten: to generate knowledge on facts to prevent reoccurrence. A more comprehensive analysis of events based upon
asking targeted questions—which accept safety as a control
problem and appreciate the complexity and tight coupling of
aviation in the 21st century—can be expected to generate more
and more meaningful knowledge of investigated systems to keep
safety performance standards high and to improve them.
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WHO’S WHO
United Arab Emirates GCAA–Air Accident Investigation Sector
(Who’s Who is a brief profile prepared by the represented ISASI corporate member organization
to provide a more thorough understanding of the organization’s role and function.—Editor)

I

n line with ICAO Annex 13, the Air
Accident Investigation Sector (AAIS)
of the General Civil Aviation Authority
(GCAA) is responsible for the investigation of accidents and incidents involving civil aviation in the territory of the
United Arab Emirates (UAE). AAIS also
acts as the accredited representative to
investigations involving civil aircraft registered in the UAE that may be involved in
safety occurrences outside the UAE. AAIS
is committed to enhancing aviation safety
by determining, through investigation,
the findings and significant factors that
lead to safety recommendations, which
are intended to prevent a reoccurrence of
the accident or serious incident.
In order to meet the constant challenges of growth and demand, regulations
were published in October 2012. These
regulations are based on the highest
national and international standards,
and they contain new topics specifically
related to accident and incident information management, transparency, and accident victims’ and their families’ rights.
Also included are rules for managing
safety recommendations formulated after
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investigations have been completed.
Health and safety issues and care for
the environment are also covered.
The introduction of the next
generation of aircraft—the Airbus
A380, Boeing 787, and Airbus A350—
have led to changes to investigator
training and also to the acquisition of the
latest analysis equipment. The Investigation Sector has increased the size, scope,
and capabilities of the AAIS team to
capture and address all of the best-practice requirements for aircraft accident
investigation. This increase in capability
supports the state safety program. In
addition, we have identified advanced
training requirements for our investigators to address the changing and dynamic
aviation environment.
The increasing number of national
and foreign operations within the UAE
territory, as well as the great diversity of
aviation operations, presents a challenge
that AAIS must meet. The sector has
enhanced its investigation technology by
acquiring a state-of-the-art accident and
incident analysis and simulation laboratory. We have enhanced our digital flight

data recorder (DFDR) data downloading
technology by increasing our capabilities
to cover 98% of aircraft types used by UAE
operators. This capability includes the
very latest aircraft types.
AAIS has hired highly qualified investigators and has improved the investigation
process to make it more task-orientated,
using the latest project management
methodology. Investigation Smart Manager (ISM), the project management software, has been developed by AAIS and the
IT Department of the GCAA. The Investigation Sector has the needed resources to
investigate a large and complex accident
should the need arise.
The nature of AAIS work is to prevent
accidents through the investigation of
lower-level incidents, serious incidents,
or accidents. It is not the purpose of
investigations to apportion blame or
liability.

