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Training New Investigators
In an Increasingly Safer
Operating Environment

By Ziyana Ali Saud Al Said, Head of Air Accident
Investigation Section, Transport Safety Bureau,
Sultanate of Oman

means that new investigators are entering
the profession with limited opportunities
to gain practical, case-based experience. At
the same time, a generation of highly expe-
rienced investigators is approaching retire-
ment, and with them goes invaluable tacit
knowledge that cannot be easily captured

(Adapted with permission from the author’s technical
presentation during ISASI 2025, Sept. 30-Oct. 2, 2025, in Denver,
Colorado.—Editor).

have significantly improved. While this

is a testament to the progress made by
regulators, manufacturers, airlines, and
investigators, it also presents a unique
challenge: fewer real-world accidents and
incidents from which new investigators can
learn.

Traditionally, investigator training relied
heavily on direct exposure to accidents and
hands-on experience in the field. Howev-

I n today’s aviation landscape, safety levels

in manuals or procedures. This creates an
urgent need to rethink how we prepare the
next generation.

‘This paper the dual chall
of fewer accidents to learn from and the
retirement of seasoned investigators with-
out complete knowledge transfer. We then
explore how training strategies must evolve
to bridge this gap.

‘The rapid rise of drone technology has
brought many benefits to aviation and
beyond—from surveying to logistics. But it
also introduces new safety risks, particu-
larly in cybersecurity. Drones rely heavily

er, the decreasing frequency of accidents on digital networks and remote-control

The changing landscape of aviation safety.
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y c quently, a cyb kor
signal interference could potentially disrupt
manned aircraft operations, creating safety
hazards.

This shift challenges traditional investi-
gation methods. Investigators now need to
understand not just physical evidence, but
also cyber forensics, drone communica-
tions, and potential digital manipulations.
It is no longer enough to examine only the
aircraft and environment; modern investi-
gations must consider how technology—
and even cyber threats—might play a role.

To address this, training for new inves-
tigators must evolve. They need skills in
digital evidence handling, cybersecurity
awareness, and emerging drone technolo-
gies. Collaboration with tech experts and
aviation authorities becomes essential.

The balance between technical expertise
and soft skills, including communication,
teamwork, and critical thinking, are all es-
sential in multidisciplinary and high-stakes
investigations. By embracing new methods
and leveraging global collaboration, the
industry can continue to prepare highly
competent investigators who are capable of
responding to the challenges of tomorrow’s
aviation environment.

Modern technology provides both
opportunities and solutions. Digital tools,

2 s i Bt

Strategies for knowledge retention and transfer.

gained from hands-on site work, coordi-
nation with stakeholders, and complex
human factors assessments. To address
this, innovative training strategies must
combine traditional investigative principles
with modern tools that simulate real-world
complexity.

Emerging technologies in investigative
training, such as machine learning for data

lysis, advanced fc and collabo-

databases allow investigators to immerse

rative platforms allow international aircraft

themselves in past cases, simulate scenari-
os, and analyze evidence in ways that were
not previously possible. The use of virtual
and augmented reality creates near-real-
istic accident site reconstructions, offer-
ing investigators the chance to practice
investigation techniques in a controlled yet
authentic environment.

‘The role of mentorship is also critical.
While technology can repli id
scenes, it cannot replace the judgment
and intuition developed over decades
of investigative experience. Structured
mentorship programs, knowledge-sharing
platforms, and “living libraries” of expertise
can help ensure that the wisdom of retiring
investigators is captured and transferred
effectively.

There is also the challenge of transferring
practical knowledge—the kind of insight

ident investigators to share data and
lessons learned in real time. These tools
not only enhance training, but also prepare
aircraft accident investigators to handle
the increasingly data-rich environment of
future investigations.

Finally, future directions and trends of
aircraft accident investigation need to em-
phasize strategies for k ledge retention
and transfer. This includes building insti-
tutional memory, digitizing case files and
lessons learned, and designing continuous
professional development programs that
evolve with the aviation industry.

In conclusion, we offer the following
recommendations for preparing aircraft
accident investigators of the future:

« Blend traditional mentorship with inno-
vative technology.

« Institutionalize knowledge retention

before experts retire.

« Leverage virtual and aug)
for realistic, scalable training.

« Encourage international collaboration
for shared learning.

« Embrace continuous learning and ad-
aptability as core aircraft accident investi-
gator competencies.

Ultimately, the challenge lies not only
in training aircraft accident investigators
to meet today’s needs, but in preparing
them for the accidents and safety issues
of the future. By combining innovative
training methods with strong mentorship
and effective knowledge transfer, the next
generation of aircraft accident investiga-
tors can be equipped with the tools and
judgment required to continue adv g
aviation safety in an increasingly complex
and evolving environment.

In essence, as aviation becomes safer, the
challenge for investigation authorities is not
only to respond effectively when accidents
occur, but also to train and prepare aircraft
accident investigators in an environment
in which accidents are rare. By combining
mentorship, technology, and knowledg
tention strategies, the next generation
of aircraft accident investigators will be
equipped to uphold and advance aviation
safety in the decades to come. ®
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