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We all vividly remember the aftermath of the eruption
of Iceland’s Eyjafjallajökull volcano in 2010. For days, air
transport in Europe came to a standstill, impacting thousands
of flights in and out of the Region. Airlines lost hundreds of
millions of dollars, tens of thousands of people were stranded
at airports and the billions in wider economic impact were
quickly felt around the world. This turned out to be the single
most disruptive event in the history of civil aviation from
natural causes.
The fundamental issue was one of safety. Even as the crisis
was unfolding, there was mounting pressure to resume flights,
if only on a selective basis. The decision was taken to ensure
safety prioritization and keep aircraft grounded.
As assurances grew, the Ministers of Transport of the
European Union (EU) decided to gradually reopen the European
airspace, in a safe and coordinated manner. At the same time,
ICAO met with aviation stakeholders to plan short and medium
term actions to advance the science of aviation safety and
airspace contaminated by volcanic ash. We also wanted
to better understand the Eyjafjallajökull context and to
incorporate the lessons learned into updated and more
flexible guidance material.
In the ensuing three years, we have made enormous progress.
I believe we are now much better prepared to react quickly,
effectively and, most important, safely to another major
volcanic eruption anywhere in the world, however this
progress must be continued.

It is noteworthy in this regard that ICAO and other
stakeholders are maintaining comprehensive work
programmes in order to achieve an even better understanding
of such essential issues as engine and airframe susceptibility
to volcanic ash, the concept of visible ash, and the use of ash
concentration levels in the strategic planning phase.
Likewise, work has started at the regional level to develop and
implement air traffic management volcanic ash contingency
plans on the basis of globally applicable principles – but
tailored to regional/sub-regional/national circumstances.
This action acknowledges the complicated reality that
volcanoes, eruptions and the ash they produce are ultimately
unique in many respects.
This issue of the ICAO Journal provides an exceptional
overview of the urgent work carried out over the past
three years on one of the most spectacular and potentially
overwhelming threats to the safety of air transport. It pays
tribute to the hard work of individuals and organizations
dedicated to coming to grips with a phenomenon that
nothing in recorded history could have prepared us for.
Above all, this report is about the extraordinary power of
cooperation among States and a host of other stakeholders
– the scientific community, aviation safety professionals,
manufacturers, airports and airlines industry – in establishing
a new global safety risk framework for routinely determining
safe levels of operations through volcanic ash.

ICAO and other stakeholders are maintaining
comprehensive work programmes in order
to achieve an even better understanding of
such essential issues as engine and airframe
susceptibility to volcanic ash, the concept of
visible ash, and the use of ash concentration
levels in the strategic planning phase.
ICAO JOURNAL – ISSUE 1 2013
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Heeding
Eyjafjallajökull’s
lessons
The eruption of Iceland’s Eyjafjallajökull volcano in 2010 clearly demonstrated
the vulnerability of aviation to volcanic eruptions that occur in or near to high
density airspace. More than 100,000 commercial flights were cancelled during
the volcano’s eruptive phase and over $5 billion1 in global GDP was lost due to
what eventually became the largest shut-down of European air traffic since
World War II. IATA estimated that its airlines alone lost $1.7 billion due to this
single volcanic event.
In light of the scale of these impacts, ambitious programmes were undertaken
in 2010 to draw lessons from Eyjafjallajökull. These efforts have helped ensure
the smoother handling of similar eruptions such as the Puyehue-Cordón Caulle
eruption in Chile in 2011, where the ash plume circumnavigated the southern
hemisphere several times, affecting many flight information regions.
Karsten Theil, former ICAO Regional Director Europe and the North Atlantic
(EUR/NAT), summarizes the work and achievements of ICAO’s International
Volcanic Ash Task Force in this special submission to the ICAO Journal, with
support from ICAO’s Meteorology Section and from Peter Lechner, Chief
Meteorological Officer at the Civil Aviation Authority of New Zealand and
Chairman of ICAO’s International Volcanic Ash Task Force (IVATF) and
International Airways Volcano Watch Operations Group (IAVWOPSG).

6
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The eruption of the Eyjafjallajökull volcano, situated in the
Southern part of Iceland, started with a flank eruption on
20 March 2010. The explosive phase of the eruption began
on 14 April and lasted 39 days. A volcanic ash plume was first
observed in the early morning of 14 April, and it gradually
rose during the day, reaching around 10 km above sea level
by evening. North westerly winds carried the ash towards
the southeast with ash reaching Europe in the following days.
In accordance with ICAO provisions, upon receiving notification from the Icelandic Meteorological Office and armed
with a necessary set of eruption source parameters, the
London Volcanic Ash Advisory Centre (VAAC) activated its
atmospheric transport and dispersion model and, supported by
an observational analysis, began issuing volcanic ash advisories
on the extent and movement of the volcanic ash cloud. Several
other VAACs, within the framework of ICAO’s International
Airways Volcano Watch (IAVW), provided further advice,
assistance and coordination where the volcanic ash cloud
extended beyond the London VAAC’s area of responsibility.
Immediate reactions
Since 2004, and in support of the IAVW structure outlined
above, Air Traffic Management (ATM) Volcanic Ash Contingency
Plans had been established for the European (EUR) and the
North Atlantic (NAT) Regions of ICAO. Similar procedures were
in place for aircraft operators with recommendations stipulating
that air traffic control should not allow flights through volcanic
ash-contaminated airspace and that pilots should avoid
volcanic ash.
Eyjafjallajökull’s volcanic ash was relatively fine-grained and
ejected high into the atmosphere. The ash could therefore
potentially be carried over long distances. This was correctly
forecast by VAAC London and aircraft operators responded
by cancelling flights in contaminated and potentially contami-

The International Airways
Volcano Watch
The International Airways Volcano Watch (IAVW) was
established by ICAO in close coordination with the World
Meteorological Organization (WMO) in November 1987.
It helps civil aviation mitigate the significant hazards
posed by volcanic eruptions and volcanic ash in the
atmosphere on safe and efficient aircraft operations.
Since the late 1980s, through a global, collaborative
approach led by ICAO, the IAVW has matured into a
comprehensive worldwide monitoring and notification
system consisting of volcanological observatories,
meteorological offices (including volcanic ash advisory
centres), air traffic service units and users.
ICAO provisions relating to the IAVW ensure the
necessary monitoring of active or potentially-active
volcanoes, the observation, reporting and predicted
movement of volcanic ash in the atmosphere, the issuance
of information to aircraft in flight and to aerodromes
warning of the presence or expected presence of volcanic
ash, information regarding the closure of air routes and
aerodromes, the activation of alternative contingency
routes, and the reporting by pilots to air traffic service
units of any observed volcanic activity or encounters
with a volcanic ash cloud.

nated airspace. Based on the procedures, guidelines and level
of experience available at the time, this was the only option
that would adequately ensure flight safety.

“The IVATF has been a very important catalyst in galvanising
globally the volcanic ash event mitigation effort. The Task
Force has produced a number of important guidance documents
and clarified many areas of concern and confusion in the
international aviation sector.

emphasised that work on the mitigation of volcanic ash
safety and economic risk is no small thing. It is effectively
about continuing to build a global system and perspective on
geophysical and meteorological phenomena that is relatively
new to aviation.

Most importantly, the Task Force brought together for the first
time under the ICAO umbrella, a global representation of disciplines including pilots, airlines, scientists, aircraft engineers, ATM,
and infrastructure and operations experts. This inter-disciplinary
approach was a fundamental key in rapidly advancing the issues
and achieving the outcomes sought. It serves as an excellent
model for solving other international aviation issues.

So while the Task Force achieved much, there is more to do.
In particular, work in areas like defining engine and airframe
tolerance and design criteria, as well as reducing uncertainties
in ash reporting and plume modelling is expected to eventually
provide critical warning system enhancements in the future.

The Task Force’s recommendations will now be implemented
and further developed by the ICAO IAVWOPSG in an accelerated
and re-energised work programme. However, it needs to be

Importantly, the objective remains to provide increasingly
granular and robust information that will allow aircraft to
operate safely and economically proximal to volcanic ash
in the atmosphere.”
- Civil Aviation Authority of New Zealand

ICAO JOURNAL – ISSUE 1 2013

7

INTERNATIONAL VOLCANIC ASH TASK FORCE – RESULTS

In light of the resulting disruption to aviation across Europe,
the North Atlantic and beyond, not to mention the significant new
perspectives on volcanic ash that Eyjafjallajökull was generating,
a change to the European aviation regulation on permissible
volcanic ash concentration levels for operation of commercial
aircraft was made on 19 April 2010.
This decision allowed for the reopening of limited commercial
air traffic routes in Europe to better balance flight safety and
economic regularity. A great deal of new data and experience
was gained by aircraft operators, ATM officials and aviation
regulators in Europe during these first weeks of limited
operations and ICAO reacted swiftly in having it reflected
in updated guidance material.
ICAO response
The Eyjafjallajökull eruption was a strong reminder that most
issues related to flight safety and volcanic ash have wide,
global implications. This realization emphasized that measures
to mitigate the effect of volcanic eruptions on international

“While the well-established ICAO IAVWOPSG, in which WMO
has been a long-term partner and contributor, had helped
to keep aviation safe in the presence of continued volcanic
activity around the world, it was the recent protracted
eruption scenario of Icelandic and Chilean Volcanoes that
demonstrated that, for an optimized balance between safety
and operational regularity and efficiency, further efforts by
all stakeholders were needed.
The IVATF process rested on a number of pillars, one of
which was the Science effort which was very much relying
on the new IUGG-WMO effort of the Volcanic Ash Scientific
Advisory Group. The Science group excelled by providing
highly relevant guidance and clarification on all aspects
of volcanology, the science of atmospheric transport and
diffusion of volcanic ash, and vastly improved the common
knowledge base on all these aspects of volcanic ash.

aviation be globally applicable and well understood by aviation
and related technical, scientific and operational communities.
ICAO’s first response was to establish a common EUR/NAT
Volcanic Ash Task Force (EUR/NAT VATF) to review and
revise the EUR and the NAT ATM Volcanic Ash Contingency
Plans taking into account the experience gained. Alongside
these EUR/NAT-specific efforts, ICAO established an
International Volcanic Ash Task Force (IVATF) at the global
level to ensure the EUR/NAT experience and recommendations
would benefit other regions as well. The work of the IVATF
was complementary to ICAO’s existing International Airways
Volcano Watch Operations Group (IAVWOPSG) that oversees
the operation and the development of the IAVW.
By the end of June 2010, the EUR/NAT VATF had completed its
work and delivered a draft amendment of the revised contingency
plans to the European Air Navigation Planning Group and to the
North Atlantic Systems Planning Group for adoption. During and
following its inaugural meeting in July 2010, the IVATF worked to
address the issues highlighted by the Eyjafjallajökull eruption.
Further meetings of the Task Force were held in 2011 and 2012.
In late-2011, ICAO convened a meeting of senior-level decision
makers to provide guidance to the Task Force on a number of
fundamental issues. In June 2012, at its fourth meeting, the Task
Force delivered the results of its work to the ICAO Secretariat and
was dissolved thereafter. It had completed work on the majority
of the issues before it, and provided advice for existing or future
ICAO work programmes on any outstanding work that was
required. Much of the remaining work and recommendations fall
to the IAVWOPSG that meets to further this work, amongst its
other responsibilities, in March 2013.
IVATF accomplishments
In order to develop a safety risk management framework
that would achieve maximum regularity of flights during
a volcanic eruption without compromising flight safety,

WMO and its partner organization, IUGG, are indeed proud
to have played an active role in this process, assisting
and/or facilitating a highly successful series of workshops
and events that, by sharing best practices and scientific
methodologies, established an improved basis for the
decision support needed by the industry and regulators.
The foundations were laid for a much improved capacity
to provide a quantitative estimate of volcanic ash present in
the atmosphere. This resulted in an improved readiness to
design, produce and provide tailored information to decision
makers if and when the successful conclusion of technical
experiments provides reliable guidance on the ash tolerance
of airframes and engines.”
- World Meteorological Organization (WMO)
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Passengers rest on cots at the airport in Frankfurt, Germany, as they
wait for the resumption of air travel
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the IVATF divided its work
programme into four sub-groups:
■■ Atmospheric sciences.
■■ Airworthiness and
aircraft operations.
■■ Air Traffic Management.
■■ IAVW coordination.
As most of the issues considered were
of a highly multi-disciplinary nature,
teleconferences were convened at
regular intervals between meetings
to ensure effective, comprehensive
coordination. The Task Force work
programme was updated and revised
at each meeting.
Eruption situational awareness factors
Most volcanic eruptions can be
predicted in advance to some degree.
Advance knowledge of impending
volcanic eruptions is essential with
regards to alerting the aviation community, in particular the flight planners and
the airspace managers, that ‘normal’
flight operations might be disrupted.
In the case of Eyjafjallajökull, the
first indications of magma movements
were detected as early as 1992-94,
and deep earthquakes were detected
in 1999-2000. An eruption on
20 March 2010 was preceded by
intense seismic activity and the
rapid inflation of one of the volcano’s
flanks. As a result of the volcano’s
monitoring, the explosive eruption
on 14 April was by no means a
surprise to volcanologists.
The IVATF therefore performed an
evaluation of the volcano monitoring
gaps worldwide and recommended
a future work plan in this area for
the IAVWOPSG, in close cooperation
with the Smithsonian Institution
and the United States Geological
Survey. Also in this regard,
the World Organization of
Volcano Observatories, through
the International Union of
Geodesy and Geophysics,
developed initial guidelines to
promote aviation-specific terms
and pre-eruption information.

ICAO JOURNAL – ISSUE 1 2013
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For some time, the avoid visible ash concept has been
employed by flight planners and pilots, while the concept
of avoid all ash has been relied upon by airspace managers
and air traffic managers. Each of these approaches only has
limited practical applicability, in as much as:
■■ The concept of avoid visible ash only functions effectively
under good daylight conditions. It therefore cannot guarantee
that a flight occurring at night or in poor visibility conditions
will not enter an ash cloud, posing a risk to flight safety.
■■ The concept of avoid all ash compromises flight economic
regularity since it might prevent flights from operating
through airspace for which the concentration of ash poses
no significant flight safety risk.

Advance knowledge of impending volcanic eruptions is essential with regards
to alerting the aviation community, in particular the flight planners and the
airspace managers, that ‘normal’ flight operations might be disrupted.
The International Airways Volcano Watch (IAVW) was established
by ICAO in close coordination with the World Meteorological Organization
(WMO) in November 1987. It helps civil aviation mitigate the significant
hazards posed by volcanic eruptions and volcanic ash in the atmosphere on
safe and efficient aircraft operations.

Volcanic ash detection and avoidance
Once an eruption has started, detailed knowledge of an ash
cloud’s three-dimensional size, density, composition, etc., is
vital. This is true not only for flight planners and airspace
managers but also for pilots and air traffic managers who
need to avoid hazardous ash in real-time. This information
is also helpful to Volcanic Ash Advisory Centres as they
seek to more accurately forecast ash cloud movement.

In the early days after the eruption of Eyjafjallajökull, regulatory
authorities in Europe, in coordination with engine manufacturers,
established a threshold value of 2mg/m3 with respect to a
volcanic ash concentration level that is likely to be visible
and could therefore form the basis for a decision to operate
a given flight or not.
A scientific analysis performed by the Task Force, however,
demonstrated that there exists considerable range in
concentration values – two or three orders of magnitude –
that could be used to represent visible ash, even under good
viewing conditions. In addition, the Task Force found that
current technologies for ash cloud detection do not support
determination of the actual or forecast concentration levels
with an accuracy that would assist operators in mitigating flight
safety uncertainties.
The Task Force therefore identified technologies and recommended system requirements pertinent to ground-based,
airborne and satellite-based volcanic ash detection systems.
It furthermore made recommendations on the types of volcanic
materials that should be used to conduct airframe/engine testing.

“Volcanic contamination seriously affects the operation of aircraft and therefore pilots need accurate knowledge about
its existence in airspace planned for their flight. IFALPA was an active participant to the IVATF, providing papers and
presentations to the sub-groups and full task group.
IFALPA appreciates that the IVATF had achieved a great number of improvements to the existing knowledge about the safe
operation of flights despite the occurrence of volcanic contamination. However, the inevitable silos of information need to
be integrated into a comprehensive strategy involving the whole ATM Community (as defined in ICAO Doc9854) and further
effort is required to ensure all aviation decision makers are aware of the outcome of IVATF.
ICAO needs to focus on developing globally harmonized Volcanic Ash Advisories (VAAs), also in graphical form, and to
rationalize SARPs that currently create information overload during eruptive events. Development of technical provisions
would ensure that the most accurate information concerning volcanic hazards are displayed on the flight deck in a way that
can be easily used by pilots.
It is essential that pilots are given clear instructions as to what information is required for flight planning and execution of
the flight and how to comply with the conditions of their operator’s safety risk assessment.”
- International Federation of Air Line Pilots' Associations (IFALPA)
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“The 2010 eruption in Iceland constituted a wakeup call on the disastrous economic downfall natural events can bring to
aviation. Although safety was guaranteed, it turned out that the model, actions and procedures at the time, implied
unnecessary closure of immense portions of airspace leading to unacceptable financial losses. At the call of the industry,
ICAO acted swiftly. The convening of IVATF and the opening of the Volcanic ash end-to-end process to examination and
assessment, was the right decision. The intense discussion between representatives of regulators, operators, specialized
organizations and the scientific community made it clear this would constitute a complex task; handling a daunting number
of variables. Within tight timelines, the IVATF produced core recommendations which were widely supported by the industry.
It developed actions commensurate with the capability of the ICAO IAVW to detect and warn for visible volcanic ash.
The initial guidance developed will certainly improve the evaluation and decision-making process, not only for regulators,
but also operators and ANSPs. However, this is a first step with further development and implementation still to occur.
Much of this work lies within the realm of the revamped IAVWOPSG process as well as operators’ SMSs. The enhancement
of these will steadily improve the efficiency achieved in dealing with eruptions while allowing operations with the required
level of safety.”
- International Air Transport Association (IATA)

New guidance in these areas will be included in the Manual on
Volcanic Ash, Radioactive Material and Toxic Chemical Clouds
(ICAO Doc 9691) and the Handbook on the International Airways
Volcano Watch – Operational Procedures and Contact List
(ICAO Doc 9766).
Health effects of volcanic sulphur dioxide
The Task Force completed an assessment which highlighted that,
during a volcanic eruption, a number of toxic gases – including sulphur
dioxide (SO2) – may be emitted in addition to volcanic ash, and that
it may exist quite separately from the volcanic ash cloud itself.
Sulphur dioxide was considered to be of particular importance
since it may be emitted in large quantities and potentially has
significant health effects. The Task Force determined that
more research is necessary to better understand the potential
risk of sulphur dioxide to aircraft occupants, airframe and
engine components and any associated expeditious mitigation
of the risk. This research is on-going through the International
Airways Volcano Watch Operations Group (IAVWOPSG).

ATM contingency planning
Realizing that ATM contingency planning needed to address
regional or sub-regional nuances, the Task Force developed
an ATM Volcanic Ash Contingency Plan template taking such
factors into account. The template was developed on the basis
of European experiences in the early days after the eruption,
as well as further findings of the Task Force. It was distributed
to the ICAO Regional Offices to assist the Planning and
Implementation Regional Groups (PIRGs) in the development
of region-specific volcanic ash contingency plans, in particular
for those ICAO Regions where no such plan had existed before.
In this context, and considering that newer safety risk
assessment guidance for aircraft operators and regulatory
authorities was now available through Doc 9974, the Task
Force recommended that Danger Areas should not be used
to manage airspace, potentially or actually contaminated with

Risk management by aircraft operators
One of the most important mandates given to the Task
Force was to develop a global safety risk management
framework that makes it possible to determine safe
levels of operation in airspace reported or forecast
to be contaminated by volcanic ash.
It therefore developed comprehensive guidance material which
resulted, in early 2012, in the publication of ICAO Doc 9974 —
FLIGHT SAFETY AND VOLCANIC ASH – Risk management
of flight operations with known or forecast volcanic ash
contamination. The new manual was co-branded by ACI,
CANSO, IATA, ICAO, ICCAIA, IFALPA and IFATCA and it will
be updated through the ICAO Operations Panel as further
experience and knowledge arises on related hazards.

ICAO JOURNAL – ISSUE 1 2013
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“The IVATF divided responsibilities into four groups,
one of which was Air Traffic Management Sub-Group
(ATM-SG). The IVATF ATM-SG was initially lead by
NAV CANADA’s Larry Lachance and shortly thereafter
to NAV CANADA’s Ted Fudge.
The most notable accomplishment of the IVATF ATM-SG
was the collaboration of its members who agreed on
a global understanding on the provision of air traffic
services during a volcanic ash event. Interestingly, the
group naturally employed a Safety Risk Management
approach which focused and enabled the group to
achieve its success.
To facilitate its global implementation, the group agreed
to put forward a proposal for amendment to the ICAO
PANS-ATM section 15.8 (Procedures for an ATC Unit
When a Volcanic Ash Cloud is Reported or Forecast).
The group also agreed to create a Volcanic Ash
Contingency Plan Template for global harmonization.
In addition, the ATM experts recognized that there was
a need to address the information overload of a volcanic
ash event and provided suggestion for change to the
appropriate ICAO group.

volcanic ash. With this recommendation and others in mind,
ICAO is proposing an amendment to the Procedures for Air
Navigation Services – Air Traffic Management (Doc 4444)
regarding procedures to be utilized by air traffic services units
when a volcanic ash cloud is reported or forecast. The proposed
amendment reinforces existing ICAO provisions concerning
special air reports of volcanic activity from the flight crew –
thus improving the observation and tracking of a volcanic ash
cloud – and highlights that the flight crew, based on safety
management system principles, has the final authority as to
the disposition of the aircraft (i.e. whether to avoid or to proceed
through a reported or forecast volcanic ash cloud).
IAVW operational recommendations
The Task Force made significant progress in assisting to enhance
the operating efficiency of the International Airways Volcano
Watch. In parallel with additional Task Force activities in this area,
two Best Practices Seminars were conducted in 2012 with participation from all nine Volcanic Ash Advisory Centres, and from the user
and manufacturer communities. The main results achieved were:
■■ Identification of tools and procedures to help foster more
collaborative decision-making and consistent responses
to volcanic eruptions, wherever they occur.

12
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The ATM-SG did an excellent job; the group was
engaged throughout the process and were anxious
to see the results of our hard work progressed as
quickly as possible.”
- Civil Air Navigation Services Organisation (CANSO)

Supporting the requirements of a future system-wide
information management (SWIM) environment, a
recommendation that ICAO provisions be amended to enable
the availability of volcanic ash advisories in a digital form.
■■ Proposals for amendments to ICAO provisions and guidance to
ensure appropriate volcanic eruption monitoring and volcano
observatory response and notification.
■■ Development of a draft Concept of Operations for the IAVW
to be reviewed and further developed by the IAVWOPSG.
■■

INTERNATIONAL VOLCANIC ASH TASK FORCE – RESULTS

“The IVATF was able to work quickly and intensely in response to a new paradigm with regard to Volcanic Ash. This work
pointed out that while existing ICAO standards are designed to maintain the maximum level of safety, we are finding more
and more often that they have not kept pace with changes in the state of aviation technology. As much of the discussion in
advanced ATM considers the implementation of new technologies, the work of the IVATF illustrated that the modernization
of standards and procedures is equally important. As we face increasing demands on the global aviation system and an
increased need to manage capacity in adverse meteorological conditions, including volcanic ash, it is important to ensure that
the policy framework keeps pace with technological innovation. In doing so, ICAO and its expert groups need to ensure that
any new proposal includes a comprehensive review of existing language to prevent any inadvertent negative consequences.“
- International Federation of Air Traffic Controllers' Associations (IFATCA)

Development of a revised Volcanic Activity Report form with
supporting provisions adapted from both existing ICAO and
non-ICAO sources.
■■ Identification of the complexities and co-existing roles
between the different aeronautical and meteorological
message types that relate to volcanic ash, resulting in a
recommendation that the IAVWOPSG, in coordination with
other relevant groups, continue to work on strategies to
reduce or eliminate information overload.

■■

ICAO Documents Related
to Volcanic Ash
■■

■■
■■
■■

■■
■■
■■

■■

■■

■■
■■

■■

■■

Annex 3	
Meteorological Service for
International Air Navigation
Annex 11
Air Traffic Services
Annex 15
Aeronautical Information Services
Doc 4444 Procedures for Air Navigation Services –
Air Traffic Management (PANS-ATM)
Doc 8126
Aeronautical Information Services Manual
Doc 8896 Manual of Aeronautical Meteorological Practice
Doc 9377	
Manual on coordination between Air Traffic
Services, Aeronautical Information Services
and Aeronautical Meteorological Services
Doc 9691	
Manual on Volcanic Ash, Radioactive
Material and Toxic Chemical Clouds
Doc 9766	
Handbook on the International Airways Volcano
Watch – Operational Procedures and Contact List
Doc 9854 Global ATM Operational Concept
Doc 9882	
Manual on Air Traffic Management
System Requirements
Doc 9965	
Flight and Flow Information for a
Collaborative Environment – A Concept
Doc 9974 Flight Safety and Volcanic Ash – Risk
Management of Flight Operations with Known
or Forecast Volcanic Ash Contamination

Looking ahead
Given the two-year life span of the Task Force, its very
ambitious work programme and the resources available to it,
the related accomplishments were commendable. It was not
surprising that all of its tasks were not completed by June 2012,
especially since more data will be needed before conclusions
can be derived on aircraft occupant susceptibility to volcanic
gases and airframe and engine susceptibility to volcanic ash.
The recommendations and guidance developed by the Task
Force on future work to be undertaken provides significant
assistance to those working structures within ICAO (the
IAVWOPSG and other forums) as well as within other
international organizations and entities now vigorously
pursuing further progress.

footnote
1
Oxford Economics.
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World Tourism Organization (UNWTO)

TOURISM AND AVIATION:
SHARING THE BENEFITS OF GROWTH
In 2012, one billion international tourists travelled the world, generating over
US$1.2 trillion in export earnings. Over half these tourists arrived at their destination
by air, with much higher proportions in long-haul destinations, particularly landlocked
and island developing countries.

ABOUT taleb rifai
Taleb Rifai was elected as
Secretary-General of the World
Tourism Organization (UNWTO)
in October 2009 and began his
four-year term on 1 January 2010

footnoteS
1
UNWTO, Tourism Towards 2030, 2011.
See for more information: http://dtxtq4w60
xqpw.cloudfront.net/sites/all/files/pdf/
unwto_2030_ga_2011_korea_1.pdf
2
UNWTO/WTTC, The Impact of Visa Facilitation
on Job Creation in the G20 Economies, (2012):
http://dtxtq4w60xqpw.cloudfront.net/sites/
all/files/pdf/120731_impact_visa_facilitation_
g20_mexico_prot_0.pdf
3
Implementation of measures that affect
positively the citizens from at least 20 or
more countries.
4
Originally developed as a safeguard to apply to
international routes to and from least developed
countries which are socio-politically equivalent
to essential air service schemes in developed
countries, there is now a case for the concept
to be applied more widely to reduce market
fragmentation. See http://www.icao.int/
sustainability/pages/Eap_ER_Databases_
EssentialRouteScheme.aspx
5
UNWTO/UNEP, Climate Change and Tourism:
Responding to Global Challenges, 2008.
6
http://sdt.unwto.org/en/climatechangedocs
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Aviation is key for tourism. The extraordinary growth of international tourism
over the last decades – from 25 million tourists in 1950 to one billion in 2012 – is as
much due to advances in air transport as to the rise of the middle class, the growing
wealth in industrialized and emerging countries and the forces of globalization.
By the same token, the growth of air transport is intrinsically connected to the
expansion of tourism, an expansion set to continue - by 2030, UNWTO forecasts
international tourist numbers to reach 1.8 billion, 52% of which will arrive at their
destinations by air 1.
Tourism and air transport are communicating vessels. UNWTO is much committed
to the new dimension, promoted inter alia by ICAO, of fostering closer cooperation
between tourism and air transport. As we work for a sustainable future – socially,
environmentally and economically – we need to position air transport and tourism
collectively as a strategic sector. Thinking beyond the silos provides synergy and
positive results.
UNWTO and ICAO – making travel and tourism an effective tool for
growth and development
UNWTO, like ICAO, is a Specialized Agency of the United Nations. With 161 Member
States and Territories and over 400 Affiliate Members, UNWTO is mandated to
“promote the development of responsible, sustainable and universally accessible
tourism”. Within this mandate, UNWTO has worked closely with ICAO since a
Working Arrangement between both organizations was established in 1978.
More recently, in 2010, this collaboration was strengthened through a
Memorandum identifying areas of mutual interest and action, including:
■■ security and facilitation of travellers
■■ investment in aviation infrastructure and safety
■■ crisis management
■■ health issues
■■ sustainable development
■■ statistics methodology and data collection
■■ data analysis and forecasting
■■ liberalization of international air transport and associated safeguards
■■ economic studies on tourism and air transport.
While efforts are continuing on all these issues, there are key areas which UNWTO
considers a priority.
1. Security and visa facilitation
Security and facilitation have been greatly assisted through ICAO’s work on
Advanced Passenger Information and specifications for Machine-Readable
Travel Documents. But restrictive visa policies and complicated entry formalities

are still stifling tourism growth, particularly from emerging
economies which are also some of the fastest growing source
markets for tourism.
Research by UNWTO and the World Travel and Tourism Council
(WTTC) presented to the 4th T20 Ministers Meeting (G20 tourism
ministers) in 2012 demonstrates that improving visa processes
could generate an extra US$ 206 billion in tourism receipts and
create as many as 5.1 million additional jobs by 2015 in the G20
economies2. As a result, the G20 Leaders recognized the role
of tourism as “a vehicle for job creation, economic growth and
development” and committed to “work towards developing travel
facilitation initiatives in support of job creation, quality work,
poverty reduction and global growth.” Aware of the link between
visa facilitation and economic growth, many countries are
advancing visa facilitation. UNWTO research shows that between
2010 and 2012, over 40 countries made significant changes to their
visa policies changing from visa required to “visa on arrival”, “eVisa”
or “no visa” 3. This impressive movement translated into more than
5,000 bilateral facilitation measures during a two-year period.
UNWTO believes there are considerable benefits of closer
collaboration with ICAO in areas of facilitation policy. We strongly
support the work of ICAO on document specifications, recalling
that in 2010 the ICAO Assembly agreed to UNWTO’s proposal
that ICAO should explore with international partners the
development of standards and specifications for eVisas, and
that in October 2012 UNWTO’s Executive Council mandated
the Secretariat to “engage in discussions with ICAO to support
the advancement of international benchmarks to harness
technology in visa processing and issuing”.
2. Connectivity and economic regulation
A key factor, for developed and developing countries alike, is the
growing need for market liberalization. Air service reciprocity
continues to take precedence in too many countries over an
assessment of economic and social benefits, while separate
sectoral policies on air transport and tourism result in a
fundamental, and too often even conflicting, disconnect which
constitutes a severe constraint on the development of travel
and its economic impact. Very shortly, ICAO will hold its sixth
Air Transport Conference. Over the past five Conferences, the
approach has moved from “whether to liberalize” to “how to
liberalize”. This has produced a wealth of guidance but less
implementation than desired. UNWTO would favour seeing the
focus moving to “let’s liberalize”, including broader application
of the ICAO and UNWTO joint concept of Essential Service and
Tourism Development Routes (ESTDR)4.
3. Taxes and levies
While properly constituted taxes and duties are a fundamental
and legitimate fiscal tool, there is a growing concern regarding a
proliferation of levies on both air transport and tourism. While
the industry should naturally contribute its due, this increasing
proliferation of taxes and charges can actually produce a net

damage to the economy, particularly in those destinations which
are so dependent on air travel. In many cases, these taxes distort
the market and create trade barriers hampering fair competition.
This issue needs to be addressed, as with travel facilitation
and connectivity, by collective positioning of the benefits of
air transport and tourism, with cross-silo emphasis on analysis
and guidance to States on the impact of taxes and charges.
4. Consumer protection
There is an insufficiency of binding rules at the global level
governing the rights and obligations of tourist consumers and
travel organizers. UNWTO has initiated a process, with the
participation of ICAO, to draft an international convention dealing
with the key scope elements identified, including non-binding
provisions. UNWTO has naturally no intention to substitute or
duplicate any related regulatory frameworks which have been
already adopted by the European Union or other international
organizations such as ICAO. This project should contribute to a
better protection of both tourists and tourism service providers
worldwide by making international and multilateral some of the
standards already existing and functioning effectively.
5. Environmental sustainability
While environmental sustainability has long been on the tourism
agenda, a primary focus for UNWTO in recent years has been
tourism and climate change. A joint UNEP/UNWTO/WMO study
carried out for UNWTO’s Second International Conference on
Climate Change and Tourism in Davos in 2007 showed that tourism
represents about 5% of global CO2 emissions5 . Air transport
accounts for an estimated 40% of the tourism contribution of
CO2 and is overwhelmingly dominant at medium- and long-haul.
UNWTO works closely with ICAO regarding air transport
emissions. In 2010 UNWTO presented a Statement Regarding
Mitigation of Greenhouse Gases from Air Passenger Transport to
the ICAO Assembly 6. UNWTO also coordinates with ICAO in the
UNFCCC process – at COP 18, ICAO together with other partners,
took part at the side event organized by UNWTO on tourism and
climate change, delivering a common message on the commitment
and mitigation efforts being carried out by the tourism and travel
sector to respond to climate change. For its part, UNWTO is
committed to providing a tourism perspective to ICAO’s ongoing
policy analysis and debate, notably as regards market-based
mitigation measures.
An integrated, collective vision
for travel and tourism
There is clearly a need for ever-closer cooperation and collective
action beyond functional 'silos' of tourism and air transport.
Coordination amongst airlines, tourism destinations and airport
authorities is crucial, fostered at the national level by appropriate
government direction and at the global level by the joint work of
UNWTO and ICAO. Positioning travel and tourism collectively as a
strategic sector, having a single voice on common issues, will pave
the way to a sustainable future.
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Yes, ICAN

“We take great pride in hosting this ICAN event in our country,” commented His Highness Prince Turki Bin Faisal AL SAUD, Chairman of the closing session.
Pictured above left to right: Mr. Yuan-Zheng Wang, Air Transport Officer, EAP; Ms. Magda Boulos, Air Transport Officer, EAP; H.H. Prince Turki Faisal AL SAUD, Vice
President, International Organization Affairs General Authority of Civil Aviation, Kingdom of Saudi Arabia; Mr. Frederic Malaud, Air Transport Development Manager, EAP;
Ms. Lina El-Taweel, Technical and Administrative Assistant, EAP; Ms. Carmen Marcu, Operational Manager, EAP.

ICAO AIR SERVICES NEGOTIATION
CONFERENCE EVENT LAYS FOUNDATION
FOR EXPANDING MARKET ACCESS
ICAO’s 5th Air Services Negotiation Conference (ICAN) concluded with a
record number of new air services agreements and arrangements signed.
Held in Jeddah, Kingdom of Saudi Arabia, in December 2012, ICAN was hosted by
the General Authority of Civil Aviation and brought together over 350 air service
negotiators from 62 States, representing every world region. Over 350 meetings
were held during the five-day event and more than 130 new air services agreements
and arrangements were signed.
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	Yes, ICAN

“The ICAN process and its continuing success clearly demonstrate
that ICAO is best positioned to provide this type of service to our
Member States,” said ICAO Council President, Roberto Kobeh
González. “Traditionally, States would have to travel to each of
their partner nations to conduct these types of negotiations. The
ICAN setting provided for a far more efficient and cost-effective
venue allowing for not only bilateral but also regional, plurilateral
or multilateral negotiations.”

REGULATORY COOPERATION AND
CONVERGENCE GOES HAND IN HAND
WITH OPEN AND FAIR COMPETITION
Open competition in a market only makes real sense when it is
based on a set of common rules including robust instruments
to safeguard open and fair competition with strict application
of competition law and state aid rules, says Klaus Geil, Head of
Sector – External Aviation Policy European Commission.

“The objective of the conference is to facilitate ICAO Member
States in their bilateral (or multilateral) air service negotiations
and to improve the efficiency of the process by providing a central
meeting place for States to gather and conduct such negotiations
at one location,” added Boubacar Djibo, Director, Air Transport
Bureau, ICAO. “At previous ICANs, each delegation had an average
of four meetings. This conference was similarly productive.”

In a speech to delegates attending the 2012 ICAO Air Services
Negotiation Conference (ICAN) in Jeddah, Kingdom of Saudi
Arabia, Geil said he believes the process of market
liberalization would be much more easily facilitated if it was
accompanied by a parallel process of regulatory cooperation
and convergence which would enhance confidence that
market opening is based on open and fair competition and a
level playing field.

Agreements signed during ICAN meetings provide the basis for
expanding market access and route connectivity between States,
which in turn, bring benefits to consumers and contribute to the
development of local communities and wider economic interests
of the countries concerned.

Geil stressed that regulatory convergence is also needed at
the global level.
“In this respect, we believe that ICAO can and should play a
more prominent and stronger role also in promoting global
guidance for the economic regulation of international air
transport as ICAO does in other areas,” he said. “Europe
therefore sees the ICAO Air Transport Conference in March
2013 as excellent and important for developing guidelines
and basic principles for how the future global regulatory
environment for air transport should look like both in terms of
liberalizing market access and airline ownership and control,
while safeguarding fair competition and passengers' rights.”

The attending delegates highly commended ICAO for continuing
to provide the ICAN forum and praised the event’s excellent
networking opportunities. They also expressed their gratitude
for the special ICAN seminar session which allows participants
to learn about latest trends and developments in air transport,
discover related ICAO policies and guidance and exchange information.
“We take great pride in hosting this ICAN event in our country,”
commented His Highness Prince Turki Bin Faisal, Chairman of
the closing session. “It benefits not only Saudi Arabia but also all
participating States, as its results will help the development of
air transport services and promote friendship and understanding
between peoples of the world.”
“ICAO’s efforts have provided a convenient platform to facilitate
aviation relations and improve air links and services between
States such as Kuwait,” said Mr. Fawaz Al-Farah, Director General
of Civil Aviation, Kuwait. His country signed a total of 11 agreements
at ICAN 2012, seven of which involved open skies arrangements.

“The United States has participated in all five ICANs to date,
and we found it provides tremendously valuable opportunities for
meeting partners around the world,” echoed Mr. Wendell Albright,
Director of the U.S. State Department’s Office of Aviation
Negotiations. “I congratulate ICAO and the host for organizing
this successful event.”

Venue

DUBAI UAE

ISTANBUL Turkey

KINGSTON Jamaica

MUMBAI India

JEDDAH KSA

Year

2008

2009

2010

2011

2012

# of participating States

27

52

38

64

62

# of bilateral meetings held

100

200

200

340

350

# of bilateral agreements signed

20

60

60

120

130
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NEWS IN BRIEF
ANNUAL PASSENGER
TOTAL APPROACHES
3 BILLION ACCORDING
TO ICAO 2012 AIR
TRANSPORT RESULTS
Some 2.9 billion people used air transport to
help realize business and tourism needs in 2012,
according to ICAO preliminary figures on
scheduled services.
The annualized passenger figure is up 5% since 2011
and is expected to reach over 6 billion by 2030,
according to current projections.
Total scheduled passenger traffic grew at a rate
of 5.5% in 2012 - in terms of revenue passengerkilometres (RPKs) - a 1% point decrease compared
to last year’s growth rate. This is a reflection of
positive economic results worldwide, despite
slow economic growth in some regions and the
implementation of fiscal austerity policies in
key European economies.

ACI, IATA AND ICAO JOIN
FORCES ON YOUNG AVIATION
PROFESSIONALS PROGRAMME
ICAO has signed a Memorandum of Understanding (MOU) with the International Air
Transport Association (IATA) and Airports Council International (ACI), establishing a global
Young Aviation Professionals Programme.
The programme will identify young talented professionals, with due consideration to
diversity, who have advanced university qualifications and knowledge of and practical
experience in the aviation industry and regulatory activities. Selected candidates will
be expected to contribute to work programmes relating to aviation safety, security,
environment and/or air transport, focusing on the inter-relationships between
regulatory activities and the airline and airport industries.
“Within the United Nations Common System Organizations, the Young Aviation
Professionals Programme is unique as it enables young professionals to complete a work
assignment with an international regulatory body which develops international standards,
as well as with the industry partners in the airline and airport industries, through which the
international standards are implemented,” commented ICAO Bureau of Administration and
Services Director, Fang Liu. “Through these assignments, which will cover a period of twelve
months, the young professionals will be expected to further develop their knowledge and
understanding of regulatory activities and the airline and airport industries. The young
professionals we’re looking for will be expected to have the potential to participate in,
and/or lead future activities undertaken by ICAO, IATA and ACI.”

The Asia/Pacific region was the world’s largest air
transport market in 2012, with a 30% share in terms
of world RPKs. The Middle East region, accounting
for 8% of the world RPKs, recorded the fastest
growth rate at 16.8% in 2012 compared to 2011.
The overall air transport capacity offered by
airlines, expressed in available seat-kilometres
(ASKs), increased globally by 4.0% in 2012. The
overall load factor increased slightly at just over
one point compared to 2011.

MOU signatories from left to right: ACI Director General Angela Gittens, ICAO Secretary
General Raymond Benjamin and IATA Director General Tony Tyler.

ICAO COMMENDS MAURITANIA AS EC REMOVES
AFRICAN STATE FROM SAFETY WATCH LIST
Acknowledging Mauritania’s exceptional progress on its aviation safety oversight challenges, as recently validated by ICAO, the
European Commission (EC) has removed the African State’s certified air carriers from its safety watch list, effective December 2012.
ICAO has highly commended Mauritania for its recent safety progress, which led to the EC’s action. Two ICAO Coordinated Validation
Missions (ICVMs), conducted in Mauritania during 2012, confirmed the State’s latest safety progress and have directly led to the
re-opening of European skies to its airlines.
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AUTHORS DOCUMENT CHALLENGES OF POST 9/11
AIRPORT SECURITY IN DISCOVERING AIRPORT SECURITY
Ignacio López and Carmen Cordero, authors of Discovering Airport
Security, (published in Spanish by Aena Airports SA), have been at
the forefront of the post-9/11 era of airport security at MadridBarajas Airport, managing the dramatic change in all aspects related
to the ‘security revolution’ and providing testimony of their own
experience in the years since 2001.
López, a senior aeronautical engineer with extensive experience
in security issues, was promoted to Security Manager of
Madrid-Barajas Airport from 2006 to 2010, with the challenge of
implementing new security measures imposed by the European
Commission and dealing with all the changes that had to be
undertaken to achieve it.
Cordero, humanist and writer with airport experience, was in charge
of communicating a message of acceptance and cooperation for
the new security measures to airport employees. An accomplished
author of a manual and editor of the airport security newsletter, she
developed a basic awareness course aimed at airport groups who
were, at first, apprehensive about the challenges of undertaking new
security measures.

The first challenge was to adapt the airport installations themselves
to the new security requirements. Designed for facilitating
thousands of aircraft operations and the movement of millions of
passengers in the shortest possible time, the concept of functionality
became the first challenge for the new security measures.
“We were forced to reorganize the terminals to safeguard
passengers and aircraft,” says López. “Millions of Euros were
spent to equip airports with advanced technology and well trained
personnel that could prevent access to any potential threat. In a very
short time, we had to build 'virtual walls' to deny access to the 'bad
guys' and to detect any dangerous objects. On the other hand, the
airport manager’s priority was restoring productivity and confidence
in air travel so we were always dealing with two imperatives.”
“This is a useful and informative book not only for air transport
industry workers, but for all passengers and users who want to
understand the reasons why air travel involves going through
such rigorous security measures,” added Cordero.

Both López and Cordero worked on the book for more than two years
and used their different skills, experience and knowledge to provide
readers with comprehensive information about the origins, history,
reasons and consequences of the development of these new airport
initiatives, in which concepts such as security, facilitation and
operation must fit seamlessly together.
“Spanish airport employees, as in the rest of the world, were shocked
and dismayed while witnessing live coverage of those terrible events
of 9/11,” said López. “We had to adapt ourselves very quickly to a
radical change in our daily routine.”

Co-authors Carmen Cordero and Ignacio López

INTERNATIONAL CIVIL AVIATION LAW TRAINING COURSE IN VIETNAM
A Training Course on International Civil Aviation
Law took place in Ho Chi Minh City from 26 to
30 November 2012, organized by the Southern
Airports Authority of Vietnam under the auspices
of the Civil Aviation Authority of Vietnam with the
assistance of ICAO. The objective of the course
was to enhance the knowledge base of civil
aviation professionals in Vietnam in the
international legal framework of civil aviation.
Forty-one professionals specializing in different
fields of civil aviation, including air law, and
coming from various State departments,
corporations and institutions dealing with civil
aviation in Vietnam participated in the course.
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ICAO Secretary General Visits

Indonesia
ICAO Secretary General Raymond Benjamin
visited the Republic of Indonesia from 20 to
25 January 2013. During his visit, he held
high-level discussions with the civil aviation
authorities of Indonesia, including the Minister
of Transportation, H.E. Mr. E.E. Mangindaan,
and met with representatives of the
Indonesian airline industry and other
civil aviation stakeholders.

ICAO Secretary General, Raymond Benjamin, is received by the Director General of Civil
Aviation, Herry Bakti, and his Senior Staff.

The ICAO Secretary
General delivered
a memento to
the Minister of
Transportation,
HE. E.E. Mangindaan

At the ASEAN
Aviation Training
and Education
Summit,
Secretary
General of ICAO,
Raymond
Benjamin,
delivered the
keynote speech.

Opening Session of the ASEAN Aviation Training and Education Summit, from left to
right: Bobby Mamahit, Head of Human Resource Development in Transportation Agency;
Raymond Benjamin, Secretary General of ICAO; Dr. Bambang Susantono, Vice Minister of
Transportation; Catalin Radu, President of the European Civil Aviation Conference (ECAC);
Herry Bakti, Director General of Civil Aviation.

During his visit, he was the keynote speaker
at the Association of Southeast Asian Nations
(ASEAN) Aviation Training and Education
Summit which took place in Indonesia’s capital,
Jakarta, from 22-23 January 2013. The meeting
was also addressed by the Vice-Minister of
Transportation of Indonesia, Dr. Bambang
Susantono; the Director General of Civil
Aviation of Indonesia, Mr. Herry Bakti; the
President of the European Civil Aviation
Conference (ECAC), Mr. Catalin Radu and
the Director Generals and other high-ranking
officials of ASEAN Member States.
The ASEAN Summit took place in cooperation
with ECAC and the Joint Aviation Authorities
Training Organisation (JAA TO) and had as its
main objective to develop a framework for
closer cooperation between ASEAN countries
to maximize the use of existing resources
in the field of civil aviation training and
education. The event should be seen against
the background of the ASEAN “Roadmap for
the Integration of the Air Travel Sector” and
the vision of a single ASEAN air transport
market from 2015.
As part of the ASEAN Aviation Training and
Education Summit, Mr. Benjamin also had
the opportunity to visit the Indonesia Civil
Aviation Institute (ICAI), which is the main
governmental training institution in the field
of civil aviation in Indonesia, as well as the
Maintenance Facility and the Training Center
of Garuda Indonesia Airlines.
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Set amidst a lush, sprawling park, the 320-hectare Seletar Aerospace Park is home to global
and local industry players dealing in an entire spectrum of aerospace related activities.
Network with esteemed companies like Rolls-Royce, ST Aerospace, Bombardier, Eurocopter,
Bell Helicopter and Cessna Aircraft, Jet Aviation, Hawker Pacific, Fokker Services, Pratt & Whitney,
MAJ Aviation and Wah Son Engineering in Singapore’s leading-edge aerospace park.
Create and build new ventures and opportunities in a vibrant environment.
Be part of our vision for a world-class, integrated and inspiring aerospace hub.
• Maintenance, Repair and Overhaul • Manufacturing and Assembly of Aircraft Engines and Components
• Business and General Aviation • Training and Research & Development
Scan to find out more:

JTC Corporation, The JTC Summit, 8 Jurong Town Hall Road, Singapore 609434
Tel: 1800-568 7000 Fax: (65) 6565 5301 www.jtc.gov.sg/Industries/Aerospace
www.facebook.com/jtccorp

Working together in
perfect harmony, to deliver
outstanding performance.
We’re well known as the preferred partner for airline catering and airport services,
but in reality we offer much more than that. Our twin business divisions,
SATS Gateway and SATS Food work seamlessly to delight customers and
to further the aspirations of our business partners.

Integrated food and gateway services, just for you.

SATS is a total solutions provider and offers a diversified suite of integrated
gateway and food solutions capabilities, serving multiple customer segments
from government agencies, carriers, retailers, hotels and resorts, to institutions.
Our ever-expanding global presence currently embraces Singapore, APAC,
Japan and the Middle East, and is set to spread further.

SATS FOOD

Airline Catering • Commercial Catering • Food Manufacturing • Food Distribution

SATS GATEWAY

Passenger Arrival & Departure Handling • Aircraft Handling • Security Services
• Air Cargo Services & Logistics • Cruise Handling & Terminal Management

sats.com.sg

State Profile
The Republic of Korea
The country with splendid natural scenery,
a rich cultural heritage,
and the best air transport system
that everyone can enjoy and share with each other.
This is

KOREAN STYLE!

Korean singer and rapper “PSY”
who created an international
sensation with “Gangnam Style”

The best air transport
system that everyone
can enjoy and share
with each other,
this is “Korean Style!”

Introduction
Located in Northeast Asia, the Republic of Korea (ROK)
covers a total area of 100,210 square kilometers ranking 109 th
in the world in terms of land area and has a population of 50
million ranking 25 th in the world. Above all, the country is the
sixth biggest in terms of air transport volume. When it comes
to the aeronautical policies of the ROK, aviation safety,
security and environment always come first. Under such solid
principles, the Korean government provides institutional
support by easing regulations on the aviation industry and
ensuring thorough quality control on air services so that air
travelers can have confidence in their safety. To that end, the
ROK has organized the aeronautical authorities with qualified
and competent professionals. With these devoted experts,
the ROK will never cease its research efforts to create best
practices for each aviation field.
The ROK has always envisioned the highest level of national
aviation safety and that is achieved by safety inspections
tailored to each airline and the Safety Management System
(SMS). Aviation security, another important pillar, is also
thoroughly managed by state-of-the-art security equipment
and well-trained security professionals.

In the ROK, ICAO international standards and corresponding
national regulations are monitored in real time through an IT
system. Aircraft operations are efficiently regulated based
on the ROK aviation laws and regulations that transparently
reflect international standards, and periodic inspections are
also conducted by safety inspectors who have the necessary
knowledge and experience.
The ROK aviation sector is also actively going green. The
country participates in ICAO efforts to reduce aviation
emissions. National carriers and airport corporations have
established voluntary carbon emission reduction targets and
are making genuine efforts to achieve their targets based on
agreement with the government.
As an ICAO Council Member, the ROK strives to contribute to
the international community. The ROK has been providing its
self-developed safety management software to Member
States free of charge. In addition, the ROK is in the middle of
developing a programme in cooperation with the ICAO Air
Navigation Bureau so that Member States can more easily
exchange safety-related data.

Tonne-Kilometres and Passenger-Kilometres performed on scheduled services in 2011
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Living up to its reputation as a premier country in ICAO’s
Universal Safety Oversight Audit Programme (USOAP), the
ROK takes the lead in sharing its experience and know-how
with its neighboring countries. Its outreach efforts also
include fellowship training programmes for aviation
professionals of developing countries.

the globe. More recently, five Low Cost Carriers, namely Jeju Air,
Jin Air, Air Busan, Eastar Jet and T’Way, inaugurated services and
have been making substantial developments on the short- and
medium-haul routes. These Korean airlines, which are all
privately-owned companies, have generated continued growth
based on their strong competitiveness even during challenging
times marred by global economic crisis and soaring oil prices.

Growing Air Transport
Geopolitically, the ROK has a strategic advantage to be the hub
of air transport networks as it is located in Northeast Asia
linking Southeast Asia, the Middle East and the Americas.
Major air transport markets such as China and Japan are
located right next to the country and a population of 1.4 billion,
and 43 cities with a population of over 1 million, are within a
2,000 km radius. Based on such favorable conditions, the ROK
could become the sixth biggest country in aviation thanks to
the constant efforts of the Korean government in promoting
air service liberalization as well as that of national flag carriers
in establishing robust global air networks.
The ROK has two world-renowned full service carriers, Korean Air
and Asiana Airlines, which serve 201 routes to 128 cities around
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The key to their strong competitiveness is quality in-flight
service represented by caring crew members and exquisite
in-flight dining. Such service excellence is well recognized
and has been acclaimed several times by various aviation
magazines and travel quality rating agencies.
Korean Air, the prime national flag carrier, is the two time
winner of the Mercury Award from the International Travel
Catering Association (ITCA), the most prestigious award for
in-flight catering service. Korean Air’s enviable records also
include a double accolade from World Travel Awards which is
aviation’s equivalent of the Oscars: the airline won the World’s
Most Innovative Airline Award for two consecutive years as
well as the World’s Excellence in Service Award, which was
granted for the first time ever to an airline. Not only that, but

Incheon International Airport

Korean Air has been ranked among the top three Favorite
Airlines in China by Global Times for four years in a row.
Asiana Airlines was founded in 1988 as the second Korean
national flag carrier. Asiana is the world’s first airline to win
the ‘Airline of the Year’ award for 4 consecutive years: 2009
ATW (Air Transport World), 2010 Skytrax, 2011 Global Traveler,
and 2012 Premiere Traveler. In 2012 Asiana was also named the
‘Best Overall Airline in the World’ by Business Traveler. These
awards have resulted in Asiana becoming the first and only
airline in the history of the aviation industry to achieve the
Golden Grand Slam. Abiding by the management philosophy of
customer satisfaction, Asiana Airlines continues to provide
the best service and safety in order to uphold its esteemed
reputation as the only Golden Grand Slam airline.
Far from being complacent, Korean air carriers are making
relentless efforts to provide more comfortable travel
environments and better travel experiences to passengers by
expanding their fleets of cutting-edge aircraft and searching
for ways to further improve their service excellence.
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World’s Best Airports
The ROK has Incheon International Airport as its major
gateway along with 14 other local airports including Gimpo,
Gimhae and Jeju Airport.
Incheon International Airport, since its grand opening in 2001,
has been making constant efforts to improve services and
expand facilities. Thanks to such efforts, it has now become a
de facto global hub that connects 176 cities in 55 countries.
Incheon International Airport garnered universal praise from
various airport rating organizations. To begin with, it was
crowned the Best Airport Worldwide for an unprecedented
seven consecutive years including 2012, by Airports Council
International (ACI) in its Airport Service Quality (ASQ) Survey.
In addition, it was named the World’s Best Airport by Skytrax
in 2012 not to mention winning similar recognition from Global
Travelers for seven years in a row.
So far, over 6,400 airport operators from around the world have
visited Incheon International Airport to learn from its success.

Phase 3 expansion plan of Incheon International Airport

Also, the airport exported airport operation know-how to
countries including Russia, Indonesia, Iraq and the Philippines.
Once the third phase expansion project of the airport is
completed by 2017, Incheon International Airport is expected to
emerge as a stronger hub airport of Northeast Asia handling
over 62 million passengers and 5.8 million tonnes of cargo a year.

department stores, hospitals and shopping malls.

Gimpo Airport, the longtime Seoul gateway, before the
opening of Incheon International Airport, is now a business
oriented airport. Its transformation was clearly successful.
For instance, Gimpo Airport ranked highest in efficiency
among those same-sized airports in Asia for two years
running. Most recently, the airport was named the best
medium-sized airport by ACI in its ASQ Awards.

Aviation Safety

Gimpo Airport achieved significant growth by developing a
successful business model that generates profits through
non-aeronautical revenue streams by offering customers a
multitude of services and attractions. To that end, the airport
has transformed idle space into the production of valuable
income. Gimpo Airport’s extra revenue earners include

Being strategically located close to downtown Seoul,
Gimpo Airport is living up to its reputation as a ‘Biz-port’
by attracting business travelers and developing short-haul
international routes such as links to Japan and China.

The ROK puts aviation safety at the top of its priorities. Korean
airlines are maintaining their safety record of no fatal accident
in passenger services every year. All these achievements have
made the country recognized as one of the countries with the
world’s best aviation safety record. The ROK ranked number
one in ICAO USOAP-Comprehensive Systems Approach (CSA)
in May 2008 by setting the highest ever compliance rating of
98.89% which was far above the world average of 57.93%. The
country has also been selected to run the pilot programme of
ICAO’s new initiative, USOAP-Continuous Monitoring Approach
(CMA). As such, the ROK has built trust and confidence
internationally with its top-notch approach to safety.
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Regulatory Framework of the State Safety Programme in the ROK
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Taking advantage of its world class IT, the ROK developed and
operates a software programme called SARPs Management
and Implementation System (SMIS) in order to conduct
real-time monitoring of the implementation of over 10,000
ICAO Standards and Recommended Practices.
Keeping up with ICAO’s safety management policies, which
are moving from post accident to preventive management,
the ROK introduced the State Safety Programme to form an
integral part of its Aviation Act in June 2008. In accordance
with the Programme, the national safety goal is clearly set up
and comprehensive management is conducted on nation-wide
aviation safety activities including safety reporting, accident
investigation and safety oversight.
The ROK earned ISO 9001 certification in 2012 for quality
control systems on overall aviation safety that have
significantly contributed to maintaining its world class
aviation safety.
Next Generation Aviation Professionals
The ROK launched the Next Aviation Leader Development Aid
Project in order to prepare for future aviation demand and
create jobs. As it takes considerable time to nurture aviation
specialists, the Korean government provides support in
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training and education of aviation professionals starting from
high school to college. To meet future pilot demand, next
generation pilots are trained at Uljin Flight Training Center. In
going forward, the ROK plans to develop a comprehensive
database system of aviation professionals which will cover
the entire human resource cycle including demand forecast,
HR development and management.
Advanced Air Traffic Management
Efficient airspace management is gaining more and more
importance as the air traffic volume of Asia Pacific is growing
rapidly. The ROK is making consistent efforts to maximize
traffic volume by adapting cutting-edge technologies in
airspace management.
In order to ensure safe and efficient airspace and effectively
manage air traffic, the ROK implemented various initiatives
such as: developing parallel routes and Standard Instrument
Departure/Arrival (SID/STAR) procedures using Performance
Based Navigation (PBN) technologies; providing radar
surveillance and communication service for entire Flight
Information Region (FIR); implementing Reduced Vertical
Separation Minima (RVSM); introducing Air Traffic Flow
Management (ATFM) systems and setting up the second Area
Control Center (ACC).

That’s not all. The ROK has made constant investments in
Research and Development (R&D) of air navigation facilities
for safer air navigation and more efficient airport operations.
As a result, the ROK successfully developed the Instrument
Landing System (ILS) and Doppler VHF Omni-directional
Radio Range (DVOR) all with its own technology and with
state-of-the-art IT. What is fascinating is that they are in
compliance with international standards, easy to repair
and maintain and able to operate at peak performance
even in the ROK’s mountainous terrain as well as other
challenging topography.
In addition, the ROK developed the Pavement Management
System (PMS) to better manage runway safety as well as
LED Airfield Light and the Individual Lighting Control &
Monitoring System (ILCMS) to realize low-carbon green
airports. All these are exported to 14 countries already.

Korea Aerospace Industry
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Environment Protection
Even though the ROK is a country with no binding target to reduce
greenhouse gas emissions, it actively participates in ICAO’s
efforts in reducing aviation emissions. The Korean government
has concluded agreements with airlines since 2010 to promote
the establishment of voluntary reduction targets in the field of
international air services and encourage actual implementation.
Aircraft Manufacturing Industry
The ROK successfully completed the development of two-seater
and four-seater aircraft; and a 12-seat business jet and commercial
unmanned aerial vehicle are also in development. In this regard,
the ROK concluded a bilateral agreement with the U.S. Federal
Aviation Administration and accelerated its efforts to establish
a certification system to support future mass production.

Training Programmes
for Developing Countries
Since 2001, the ROK has been providing
various aviation fellowship training
programmes together with ICAO to
enhance the capacity building of
developing countries including States
in Asia Pacific, the Middle East and
Africa. So far, 837 aviation professionals
from 97 countries have enjoyed the full
benefits of these training programmes.

ICAO Trainair Plus Course

The excellent aviation training programmes
of the ROK have earned a worldwide
reputation and the country takes pride in
hosting promising and distinguished

ICAO ASTC Security Course

trainees. These fellowship training activities will be continued in the future with the
country’s ambitious plan to increase the number of courses and trainees.
IT Supports Joining Hands with ICAO
Based on its outstanding aviation IT, the ROK promotes various technical
cooperation programmes, joining hands with ICAO. Upon ICAO's request, the ROK
is jointly developing the CMA Online Framework needed for the implementation
of USOAP-CMA. In addition, the country supports the Foreign Air Operator
Surveillance Database (FAOSD) upgrade scheduled in 2013 called for by the
ICAO Asia/Pacific Regional Office.
Closing Remarks
Within its borders, the ROK seeks quality growth by establishing the world’s
best systems in each aeronautical field. Outside its borders, the ROK endeavors
to lead Northeast Asian aviation and contribute to the further advancement
of international civil aviation by sharing its advanced systems with ICAO
Member States. Reaching beyond its borders, with profound understanding
of the importance of air transport in linking cultures and economies, the ROK
pursues the sustainable development of air transport that will benefit all people
around the world. The ROK will stay humble and vigilant, making the utmost
effort with every step forward.
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ICAO
online
ICAO website
www.icao.int

ICAO on Twitter
twitter.com/icao
Stay in touch with ICAO Communications and follow the latest news
and announcements.

ICAO on YouTube
www.youtube.com/icaovideo
More than 33 ICAO videos and counting… including ICAO Trainair
Plus Programme Presentation, “ICAO is introducing a new era in
cooperative aviation: Trainair Plus. The programme helps to ensure
that countries and industry continue to have access to the skilled
professionals they need to support our ever-expanding global air
transport network.”
Watch for more ICAO videos on issues and topics of interest to the
global aviation community.
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FORUM
UAE GCAA: Strategic Planning
to achieve meaningful change
Throughout my years of experience as a corporate strategist at
major transportation organizations in the public sector, it never
crossed my mind to be part of such a success journey that has
marked the world of aviation. I was privileged to witness the
General Civil Aviation Authority (GCAA) of UAE becoming one of
the leading examples in international aviation. Today, UAE enjoys a
renowned reputation for safety and security despite the challenges
of being one of the fastest growing aviation markets in the world.
Three years ago, we embarked on an ambitious project: the
Overall Transformation Plan (OTP). We were determined to
accomplish meaningful change and align the GCAA’s OTP

ABOUT
THE AUTHOR

Laila Hareb is the Executive
Director of Strategy and
International Affairs in UAE
GCAA. She joined the General
Civil Aviation Authority (GCAA)
in September 2009 to lead
its Strategic Planning and
Corporate Excellence
Department. In little over
two years since she began her work at the GCAA, it has
been awarded the prestigious Sheikh Khalifa Government
Excellence Program (SKGEP) award in recognition of its
best practices in the areas of Strategic Planning and
Performance Management systems. In addition to this,
it was also recognized as the government entity for the
most improved performance.
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with the best models that exist out there. The OTP succeeded
in optimizing performance with a total success rate of our
operational plan of 97.5% for the first year and 98.25% for
the following year. Our hard work was rewarding. I was thrilled
and humbled to see the GCAA scoring new goals every day.
Despite the fact that it is a young organization, I was confident
that GCAA would be able to develop and implement a plan that
would make the organization among the best of the regulatory
authorities in the aviation sector. We are very grateful that
our efforts are recognized by the Sheikh Khalifa Government
Excellence Program (SKGEP) which has strengthened our
resolve and commitment to continually enhance our processes.
The SKGEP criterion is rigorous and sets the bar extremely high
for organizations to receive this prestigious award. The award
submissions are assessed on the level of excellence in the
strategy formulation process, engagement of stakeholders,
understanding of industry and business environment, use of
customer analysis, execution of strategy and performance
management in determining the success of the plan.
Our inspiration to develop the GCAA strategic plan comes from
the leaders of our nation who are committed to the progress and
prosperity of the UAE through economic growth, modernization
of infrastructure and development of its human capital. We thank
the Director General of GCAA, His Excellency Saif Al Suwaidi, for
his commitment and trust in the planning process. We also take
this opportunity to express our recognition and appreciation of
the Executive Directors of GCAA and their teams of dedicated
staff, without whose contribution and support the development
and execution of this plan would not have been possible.
The GCAA strategic planning process consists of an outstanding
blend of attributes of these criteria. Our use of national and
international sources of information on the best practices of
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leading civil aviation authorities and a thorough understanding of
the industry requirements, led us to an effective planning process.
GCAA is a relatively small organization however we were able to
demonstrate that even small organizations can engage in effective
strategic planning, without becoming overly bureaucratic.
Aviation Sector in the UAE
According to a recent study conducted by Oxford Economics,
Air transport to and from the United Arab Emirates (UAE)
creates three distinct types of economic benefit. Typically,
studies such as this focus on the ‘economic footprint’ of the
industry, measured by its contribution to GDP, jobs and tax
revenues generated by the sector and its supply chain. The
study, carried out in 2011, showed that the aviation sector
contributes 61.3 billion United Arab Emirates Dirhams (AED),
(or 6.2%) to UAE GDP. This total comprises:
■■ AED 35.2 billion directly contributed through the output of
the aviation sector (airlines, airports and ground services);
■■ AED 14.5 billion indirectly contributed through the aviation
sector’s supply chain;
■■ AED 11.6 billion contributed through the spending by the
employees of the aviation sector and its supply chain;
■■ In addition there are AED 84.5 billion in ‘catalytic’ benefits
through tourism, which raises the overall contribution to
AED 145.8 billion or 14.7% of GDP.
The sector has a noticeable impact on the creation of
employment in the country as well:
■■ The aviation sector supports 224,000 jobs in the UAE.
This total comprises:
■■ 141,000 jobs directly supported by the aviation sector;
■■ 46,000 jobs indirectly supported through the aviation
sector’s supply chain; and
■■ 37,000 jobs supported through the spending by the
employees of the aviation sector and its supply chain.
■■ In addition there are a further 209,000 people employed
through the catalytic (tourism) effects of aviation.
UAE Annual Aircraft Movements (thousands)
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UAE has experienced a consistent increase in year-over-year
traffic showing a positive increase on two of its major airports
i.e. Dubai and Abu Dhabi, home to its national carriers Emirates
and Etihad. The LCC sector is well served with Air Arabia and Fly

Dubai. The new entrant in the market, RAK Airways, is also
making its presence felt. This consistent improvement in
traffic is attributable to the liberal policies of the UAE which
are well supported by the world class aviation infrastructure.
The positive outlook for the aviation industry challenges GCAA
to ensure that it has the necessary capacity and capabilities
needed to match the growing industry.
GCAA – The Organization
The role of the Regulator
On behalf of their respective states, Civil Aviation Authorities
provide the mechanism by which nations ensure the safety of
their skies through safety and security regulation. In order to
fulfill its regulatory obligations, the Authority has to keep pace
with the technological advances of the industry it oversees.
Thus, civil aviation authorities need to ensure that they have the
necessary human, financial and technological resources required
to ensure effective oversight for a rapidly evolving industry.
UAE GCAA has a unique position among international civil
aviation authorities. In addition to the regulatory role of a
typical CAA, it is also an air navigation services provider, runs
the aircraft accident investigation functions and supports the
UAE government’s ambitions to enhance its global connectivity.
Often, the exponential growth in the national aviation sector
is followed by a lapse in the safety and security standards;
many of the emerging global economies have fallen prey to
this unfortunate phenomenon. However, the directions for the
UAE aviation sectors have been very clear: no compromise on
the safety and security standards at any cost.
GCAA Strategic Plan Development
GCAA follows a three-year Strategic Planning cycle. The
first Plan was developed in 2007 for the 2008-10 period.
GCAA is currently following its second Strategic Plan of 2011-13.
Although, as an organization, GCAA lacked maturity in the
strategic planning processes, it was well supported by a strong
commitment and clarity of vision from the top leadership. From
the outset, the directions to the Strategic Planning team were
very clear i.e. to develop a functional strategy which takes into
account industry dynamics, particularly: the consistent growth,
the role that the federal government wants the sector to play
in its economy, the international geopolitical challenges and
last, but not least, the organization’s internal capabilities and
capacities. The process yielded a new strategic focus for the
GCAA that provides for a step change in performance.
The Mission and Vision statements were reviewed in 2010 and
modified to reflect the business environment in a practical and
achievable manner. GCAA exists to regulate and oversee aviation
safety, security and environment; deliver air navigation services;
and facilitate air connectivity through international collaboration
in order to serve the general public and the civil aviation industry
in a responsive and cost-effective manner. The new Vision of the
GCAA places emphasis on developing a national aviation system
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GCAA is making steady
progress towards
its targets

that excels in safety, security and environmentally-sustainable
standards. This strategic direction is fully aligned with our legal
mandate and our stakeholder’s expectations.
Safety and security issues are at the forefront of the aviation
sector, a concern that this strategic plan precisely aims to
address. In order to deliver this mandate, particular attention
is given to building a capable organization that gives particular
attention to the needs of the industry, global advances in
aviation and the role our country must play in promoting aviation.

Strategy Delivery
When we commenced our journey to implement the strategy,
we ensured that all the key organizational enablers were in place to
promote a high-performance culture. The immediate challenge was
to cascade the Strategic Objectives into Corporate and Business level
yearly plans and agree on meaningful key performance indicators and
realistic targets. Series of meetings and workshops with business units
resulted in the development of Operational Plans. In order to ensure
that the Operational Plans were adequately funded, the annual
budgeting exercise was aligned with the operational planning process.

Strategy Development
To understand internal and external influences on the
Organization, a number of perspectives were considered, namely,
global and Middle East industry dynamics, UAE industry trends
and internal organizational challenges. The strategic planning
process for the three-year period commencing in 2011, was
aimed at addressing the impact of these forces to provide
the foundation for building a sustainable organization and a
springboard for success into the future. GCAA considered the
external environment and planned for mitigating any risks it posed
to its functions. During the planning process, factors affecting the
organization from an external perspective were reviewed and the
impact on the organization explored. Studies and gap analysis
were carried out using tools such as PESTL and SWOT.

Corporate Performance Management System
As often said, “if you can’t measure it, you cannot manage it”. The
corporate performance management system in GCAA promotes
a systematic and integrated approach that assists Business Units
in translating the organizational strategy into core processes and
activities. It provides a framework for organizing and analyzing
Business Unit activities, developing performance metrics and producing
analytical reports on Business Unit progress against Key Performance
Indicators to empower and facilitate management decisions.

Over the 2011-13 period, delivery on the following Strategic
Objectives will ensure that GCAA successfully meets the
desired results as mandated and sought by its stakeholders:
1. To ensure safe and secure operations of the aviation industry
in compliance with ICAO standards and best practices;
2. To facilitate global connectivity;
3. To develop UAE aviation environment regulations and influence
global policies to balance the needs of all stakeholders and
international commitments to environmental sustainability;
4. To provide support services in the civil aviation sector;
5. To position the UAE to be globally recognized as a major
shaping force in aviation;
6. To strengthen the internal processes, develop capabilities
and instill excellence culture in line with the best practices
and the growth in the aviation industry;
7. To be communicative and responsive with national and
international stakeholders through partnership and alliances;
8. To be financially self-sustainable.

The GCAA performance management system enables a closed-loop
process that starts with understanding where the organization is
today, where it wants to go, what targets should be set, and how
resources should be allocated to achieve those targets. Once plans
have been set, the Strategy & Performance Department coordinates
with Business Units to develop their Action Plans and Monthly
Progress Checkpoints to monitor the performance of those plans,
highlight exceptions, and provide insight as to why they occurred.
The system supports the evaluation of risks associated with
exceptions and the remedial actions thus closing the loop by
ensuring that the targets are met.

Forum
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The overall goal of the performance management system is to
ensure that the organization and all of its subsystems (processes,
departments, teams, employees, etc.) are working together in an
optimum fashion to achieve the results desired by the GCAA.

We see the Strategic planning process similar to a journey where we
determine a destination and the route to get there. This journey is best
completed when the leaders and the team commit to the plan. The
current GCAA Strategic Plan will conclude with the completion of the
2013 Operational Plan. As of now, GCAA is making steady progress
towards its targets and we are confident that we will meet our goals.

THESE EVENTS PROVIDE UNIQUE OPPORTUNITIES TO EXCHANGE VIEWS, BEST PRACTICES AND EXPERIENCES ON
HOW TO ENSURE THAT ENOUGH QUALIFIED AND COMPETENT AVIATION PROFESSIONALS ARE AVAILABLE TO OPERATE,
MANAGE AND MAINTAIN THE FUTURE OF THE INTERNATIONAL AIR TRANSPORT SYSTEM. THEY ALSO REPRESENT AN
IDEAL FORUM TO DISCUSS HUMAN RESOURCES, PARTNERSHIPS AND TRAINING ISSUES WITH ICAO, REGIONAL
ORGANIZATIONS, STATES, TRAINING ORGANIZATIONS, OPERATORS AND THE INDUSTRY.
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