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Prime Minister Kathmandu, Nepal

Message ‘

On the occasion of its 26" anniversary, 1 extend my heartfelt
congratulations to the Civil Aviation Authority of Nepal (CAAN).

Over the years, CAAN has played a vital role in shaping the aviation sector
to enhance country’s economic growth, and development through safe,
reliable, accessible and affordable domestic and international air
connectivity.

Né:pal’s geographical location and topography, with its mountainous
terrain and remote regions, makes air transport a lifeline of people. The
aviation sector has become a key enabler of our national progress by
connecting communities, promoting tourism, and facilitating trade. In
addition, during disasters and emergencies, the contribution of aviation,
including the services of private aitlines, has been invaluable.

Be it rescue operations during the 2015 earthquake, transporting medical
supplies during the COVID-19 pandemic, or supporting those in need
across the country during the recent floods and landslides in the last
monsoon, the aviation industry has always risen to the occasion. I would
like to commend the entire aviation sector for their service.

The recent commencement of operations at the Gautam Buddha
International Airport in Bhairahawa marks a significant milestone in our
journey towards becoming a regional air hub. This modern airport has not
only connected Lumbini, the birthplace of Lord Budhha to the*world but
aslo contributed to increased air traffic, facilitating religious tourism, trade,
and employment opportunities in Bhairahawa and surrounding regions
including the hill districts of Lumbini province. Likewise, the Pokhara
International Airport is also close to its operation phase. This will Further
support tourism in Pokhara, our country’s tourism capital. The
development of such infrastructure reflects our commitment to creating a
modern, safe, and efficient aviation system that meets international
standards.



Prime Minister Kathmandu, Nepal

I would like to appreciate CAAN for its efforts in ensuring the smooth
regulation and operation of the aviation sector in Nepal. I am impressed
that it has rigorously implemented the government's directions, issued in
September 2024, in creating environment for the smooth operations at the
GBIA and Pokhara airports. Its dedication to improving air safety,
infrastructure development, and management of airports deserves special
recognition. I also appreciate the significant contribution made by private
sector aitline operators as well, who have expanded access to air travel
across the nation and beyond.

As Nepal continues to grow, the aviation industry will remain central to
our development vision the ‘prosperous Nepal and happy Nepali’. 1
encourage CAAN to further strengthen its efforts in enhancing air safety,
expanding infrastructure, and promoting sustainability in aviation.
Together, we can position Nepal as a leading destination for international
tourism and trade which will open gateways of prosperity to the people.

On this special occasion, I offer my best wishes to the CAAN family,
aviation professionals, private operators, and all stakeholders.

[ also take this opportunity to wish a very Happy New Year 2025.

Vfeate]:

31 December 2024 ' K P Sharma Oli



Government of Nepal

Badri Prasad Pandey
Minister

With great pride and pleasure, I extend my best wishes to the Civil Aviation Authority of Nepal
(CAAN) on its 26th anniversary. Over the past two and a half decades, CAAN has played a
crucial role in regulating and managing the aviation sector of our country, ensuring safety,
development, and connectivity across Nepal.

Nepal’s challenging topography, dominated by towering mountains and remote regions, makes
air travel indispensable. The aviation industry has not only connected remote areas to urban
centres but also acted as a lifeline during emergencies and disasters. Our aviation infrastructure
is advancing, and [ am proud to highlight the operation of Gautam Buddha International Airport
in Bhairahawa as it has opened doors for international travellers, particularly boosting
pilgrimage tourism in Lumbini, the birthplace of Lord Buddha.

The aviation sector is vital for job creation, economic growth, and tourism promotion — all
priorities of our ministry. Air transport brings visitors from across the world to experience
Nepal’s natural beauty and cultural heritage. The aviation sector combined with the tourism
industry has multifaceted impact on job creation at national as well as local scale. I deeply
appreciate the contributions of private-sector airline operators in expanding domestic and
international flight services, thus supporting our tourism industry and creating employment
opportunities.

I would like to commend CAAN for its efforts in ensuring the effective regulation, safety, and
smooth operation of Nepal’s aviation sector. However, as we look to the future, I suggest
CAAN to prioritise a few key areas including improving service quality, better infrastructure
management, adopting digital technology and strengthening international collaborations and
cooperation. Delivering passenger-friendly services at all airports to enhance travellers'
experience, and ensuring maintenance and upgrade of airports and other aviation facilities at
par international standards should be priority of CAAN. Likewise, it should also devise strategy
to fully integrate advanced digital systems for air-traffic management, ticketing and airport
operation. In order to boost the confidence of the aviation professionals and companies,
international collaboration and cooperation as well as greater exchanges between the
international regulatory bodies like the International Civil Aviation Organisation (ICAO)
should be made.

The Ministry of Culture, Tourism and Civil Aviation (MoCTCA) has taken multiple initiatives
to make sure that Nepali sky remains safe. I am happy that the CAAN has been taken proactive
steps in implementing the work plans devised by the ministry particularly for the swift
operationalisation of the newly built international airports, finding new destinations and
facilitating national and international airlines to conduct flight from the GBIA with policy
reforms and incentives for airlines operators.

Nepal has immense potential to become a regional hub for air travel, and I encourage CAAN
to work with dedication and vision to achieve this goal. Together, let us make Nepal’s skies
safer, more efficient, and globally connected. On this special occasion, I congratulate CAAN,
its leadership, and all aviation professionals for their contributions to the sector. I look forward
to witnessing further progress and innovation as we collectively work to take Nepal’s aviation
industry to greater heights.

I wish you a very Happy New Year 2025. “‘1\

......



Ministry of Culture, Tourism and Civil Aviation
Singhadurbar, Kathmandu, Nepal
Ref. No. :

Arun Kumar Chaudhary
State Minister

Message

Nepal’s challenging geography, characterized by its rugged mountainous terrain, makes aviation an
indispensable mode of transportation. Whether it is reaching remote corners of the country or linking
Nepal to the global community, the aviation industry has to play a vital role in overcoming these
geographical barriers. This role is further highlighted during disasters and emergencies, where
aircraft and aviation infrastructure have consistently provided critical support in rescue, relief, and
recovery efforts.

Our recent initiatives to create modern aviation infrastructure like the international airports in
Bhairahawa and Pokhara not only enhance connectivity but also position Nepal as a global hub for
cultural and spiritual tourism. It represents a remarkable achievement in our commitment to
developing world-class aviation infrastructure.

In Nepal, is not just about transportation, it is a driver of cultural integration and nation-
building. By connecting diverse communities, the aviation sector is promoting cultural exchange and
unity and supporting tourism by facilitating the flow of international visitors and boosting domestic
travel. It contributes in creating jobs, enhancing livelihoods, and fueling local economy.

As we celebrate CAAN'’s achievements, we must also focus on improving services, modernizing
infrastructure, and adopting digital technologies to meet the growing demands of the sector.
Ensuring aviation safety is paramount, and | urge CAAN to continue its efforts in meeting global
safety standards. This includes implementing prudent regulatory measures and fostering better
international collaboration to strengthen Nepal's aviation standing on the global stage.

The aviation industry holds immense potential to propel Nepal's economic growth and enhance its
international image. | encourage all stakeholders to work together to unlock this potential. Let us
priorities sustainability, efficiency, and innovation to create an aviation sector that is resilient and
forward-looking.

On this occasion of the 26th anniversary of the Civil Aviation Authority of Nepal (CAAN), | extend my
heartfelt congratulations to its entire family and aviation sector actors. Your hard work ensures the
safety, reliability, and growth of Nepal’s aviation industry, which directly benefits millions of people.
As we look to the future, | am confident that CAAN will continue to soar to greater heights, making
significant contributions to the prosperity and progress of Nepal.

Congratulations once again on this milestone anniversary!

F
el

Arun Kumar Chaudhary
Minister of State
Ministry of Culture, Tourism, and Civil Aviation
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Felicitations on the 26™ Anniversary - Civil Aviation Authority of Nepal

On this auspicious occasion of your 26™ Anniversary, we extend our warmest congratulations to the Civil
Aviation Authority of Nepal (CAAN). Your journey has been one of dedication, progress, and unwavering
commitment to aviation excellence.

The ICAO Asia and Pacific Regional Office is delighted to share your joy and pride of the anniversary
celebrations and, our close and mutual working relationship with CAAN 1is cherished. We acknowledge
Nepal’s steadfast contribution to international civil aviation to enhance safety, security and efficiency which
is commendable. Your commitment resonates globally, ensuring safe skies for all travelers.

CAAN stands an indispensable partner in the international civil aviation community. We appreciate your
continued support for ICAO activities and your confidence in our leadership. Together, we strengthen
aviation safety and security, enhance capacity and promote sustainable air transport.

In alignment with ICAQ’s 80" Anniversary theme, “Safe Skies. Sustainable Future” together for the next
80 years, we look forward to continuing our collaborative efforts to achieve zero fatalities from aviation
accidents and acts of unlawful interference, and net-zero carbon emissions for international civil aviation
operations by 2050. Your dedication to these goals will help to ensure our collective vision, a safe, secure
and sustainable future for global aviation.

Please accept our best wishes and the assurance of our unwavering cooperation.
Happy 26" Anniversary, CAAN!
With warm regards,
L th
Tao Ma

Regional Director
ICAO Asia and Pacific Office

Asia and Pacific Office Postal Address: Tel.: +66 (2) 537-8189 www.icao.int/apac
252/1 Vibhavadi Rangsit Road P.O. Box 11 Fax: +66 (2) 537-8199 E-mail: apac@icao.int
Chatuchak Samyaek Ladprao

Bangkok 10900 Bangkok 10901

Thailand Thailand
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Message ‘ P4

As we commemorate the 26th anniversary of the Civil Aviation Authority of Nepal (CAAN), I am filled
with immense pride and gratitude for the journey we have undertaken together. This milestone is a
testament to the dedication and tireless efforts of everyone involved in shaping Nepal's aviation sector
into a critical pillar of connectivity, economic growth, and national pride.

Over the years, aviation has been a lifeline for Nepal, overcoming geographical challenges and playing a
pivotal role in promoting tourism, trade, and regional integration. Today, with 28 airlines, including three
Nepali carriers, operating international routes and eight fixed-wing airlines serving domestic needs, our
skies are busier than ever, connecting Nepal to the world and bringing the world to Nepal. The recent
floods and landslides, which disrupted road transportation, highlighted the vital importance of Nepal’s air
transport. Amid these challenges, our airports and aviation personnel ensured uninterrupted service,
proving air travel’s role as a lifeline for connectivity and relief.

Safety has always been the cornerstone of our mission. We have made remarkable progress in enhancing
aviation safety standards, addressing concerns raised by the European Union, and implementing a
comprehensive safety framework with support from global partners like EASA and ICAO. The training
of over 200 aviation professionals and the installation of weather cameras at critical locations demonstrate
our unwavering commitment to safe and reliable air operations.

In recent years, significant strides have been made to modernize our aviation infrastructure. The successful
inauguration of Pokhara and Gautam Buddha International Airports stands as a testament to our dedication
to providing world-class facilities. These projects, along with ongoing upgrades at domestic airports like
Biratnagar, Nepalgunj, and Bharatpur, aim to improve passenger experience and operational efficiency.

Looking ahead, the proposed Nijgadh International Airport represents a vision for the future—a fully
capable alternative international airport that will meet the demands of our growing aviation sector.
Preliminary work, including environmental assessments and land acquisition, identify investment
modality is paving the way for this transformative project.

The contributions of Nepal's aviation sector to the national economy and tourism are immense. By
facilitating seamless travel and connecting even the most remote regions, aviation serves as a bridge to
opportunities, fostering growth, employment, and cultural exchange.

On this special occasion, I extend my heartfelt gratitude to the airline operators, national and international
stakeholders, and CAAN personnel whose dedication and expertise have been instrumental in our
achievements. Our collective efforts have laid the foundation for a safer, more efficient, and sustainable
aviation future for Nepal.

As we look forward, CAAN remains committed to embracing innovation, strengthening international
cooperation, and adhering to global standards. Together, let us soar higher, ensuring that Nepal's ayiation
sector continues to thrive and shine on the global stage.

Happy New Year 2025.

Director General



Editorial

As the Civil Aviation Authority of Nepal (CAAN) celebrates its 26th anniversary on December 31, 2024, it is a
moment to reflect on the remarkable journey of Nepal's aviation sector and the vital role CAAN plays in shaping
the nation's future. This Souvenir, published to commemorate this significant milestone, encapsulates the collective
insights, challenges, and aspirations shared by 23 esteemed contributors from various fields. The contributors include
former and current CAAN employees, renowned public figures, former bureaucrats, and social workers, all offering
a diverse array of perspectives that underscore the multifaceted nature of civil aviation and its profound impact on
Nepal's socio-economic landscape.

This Souvenir provides a comprehensive exploration of topics that are central to the growth and challenges of Nepal's
aviation industry. From the intricate balance between government investments and aviation infrastructure development
to the urgent need for sustainable practices in small regional airports, each article adds a unique dimension to our
understanding of the sector. The discussions around enhancing air transport services in remote regions and promoting
the economic integration of aviation with tourism offer fresh perspectives on the interconnectivity between air travel
and national development.

A key focus of this collection is also on governance, both within CAAN and across Nepal's public institutions. Articles
on institutional governance, public procurement systems, and modern management practices highlight the importance
of transparency and efficiency in ensuring the growth and credibility of public sector institutions like CAAN. As Nepal
continues to face dynamic challenges, including ensuring the safety and reliability of aviation services, it is evident
that collaboration, innovation, and strategic planning will be critical in overcoming obstacles such as human error,
weather-related disruptions, and the evolving demands of air traffic.

The Souvenir also provides a deep dive into crucial policy frameworks, such as ICAO's guidelines on airport charges
and air navigation services, while tackling pressing issues such as the impact of social media on aviation and the role
of public health in air transport. Through these articles, readers are invited to ponder on the role of aviation in fostering
national prosperity, while also addressing broader societal concerns, such as corruption control and the intersection of
religion and economic development.

Furthermore, several articles offer a focus on the human aspect of aviation, emphasizing the significance of training,
competency, and the well-being of aviation professionals. Articles like "Human Error in Aviation" and "Competency-
Based Training in Nepalese Aviation" reflect the importance of continuous learning and the necessity of building a
skilled workforce that can adapt to the ever-evolving aviation landscape.

As we celebrate CAAN's 26™ anniversary, this Souvenir serves as a testament to the progress made in Nepal's civil
aviation sector and the shared vision of all contributors for its future. It encapsulates the aspirations and collective
wisdom of those who have dedicated their careers to the development of Nepal’s aviation infrastructure, tourism, and
economy. The articles published in this Souvenir offer a roadmap for the future, a vision that highlights the importance
of collaboration, sustainable development, and innovation in creating a robust aviation industry that will contribute to
Nepal's prosperity for generations to come.

As CAAN embarks on another year, we remain hopeful that the insights and recommendations shared in these articles
will inspire positive change, guide future policies, and fortify the foundation for a brighter and more interconnected
Nepal.

Happy 26th Anniversary to the Civil Aviation Authority of Nepal! Here's to many more years of safe skies, successful
growth, and prosperity.

HAPPY NEW YEAR 2025 !!!
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STOL Airports: Sustainability Challenges

Hansha Raj Pandey*

Nepal’s aviation sector is unique in its reliance on Short
Take-off and Landing (STOL) operations to connect its
remote mountainous regions. Despite the critical role these
operations play, airlines show limited interest in investing in
STOL-capable aircraft. This article delves into the reasons
behind this hesitancy and why STOL operations in Nepal’s
remote areas are considered economically non-viable.

Geographical and Operational Context

Nepal’s aviation landscape includes 55 registered airports,
comprising:

e 3 International Airports: Tribhuvan International
(VNKT), Gautam Buddha International (VNBW), and
Pokhara International (VNPR).

* 52 Domestic Airports, of which:

o 11 Airports have paved runways (Type C),
supporting larger aircraft. Among them 7 airports;
Chandragadhi (VNCG), Dhangadhi (VNDH),
Janakpur (VNJP), Rajbiraj (VNRB),Simara
(VNSI),Biratnagar (VNVT),Nepalgunj (VNNG)
have IFR operations and night landing capabilities.
While 4 airport; Bharatpur (VNBP),Pokhara-old
(VNPK), Surkhet (VNSK), Tumlingtar (VNTR), has
VEFR only operations.

o 41 Airports are STOL -capable-only, serving
remote and challenging terrains. Among these, 28
are paved, while 13 have grass or gravel runways,
with only 3 being serviceable for scheduled flights.

o0 Scheduled services: As of date, out of 28 Paved
STOL airports 18 airport have Scheduled flight by
airlines and 10 does not have scheduled services.

Nepal is a land of geographic extremes, from the towering
Himalayas to its dense southern plains. This rugged terrain
presents significant challenges for transportation, with
many areas being virtually inaccessible by road. STOL
airports, therefore, serve as lifelines for remote communities,
providing vital connectivity in regions lacking road
infrastructure. However, the operational challenges and
economic realities of these airports raise significant barriers
to their sustainability.

The 41 STOL-only airports are scattered across Nepal's most
remote and challenging terrains, where road construction is
either impractical or economically unfeasible. These airports
are designed to accommodate aircraft that can take off and
land on short runways, often no longer than 600 meters. The
geographical constraints necessitate the use of specialized
aircraft and pilot training, adding layers of complexity to
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aviation operations in these regions.
Economic Viability Challenges
1. High Operating Costs

Operating STOL-capable aircraft such as the Dornier 228,
LET-410, and DHC-6 Twin Otters involves significant costs:

*  Fuel Inefficiency: These aircraft are less fuel-efficient
compared to larger regional jets, leading to higher
operational costs. In a country where fuel costs are
already high due to import duties and transportation
challenges, this inefficiency significantly impacts the
profitability of STOL operations.

* Maintenance Costs: The rugged terrain and high-
altitude operations lead to increased wear and tear on the
aircraft. Maintenance of these aircraft is both frequent
and costly, exacerbated by the need for specialized parts
and skilled technicians who are familiar with these
specific aircraft types.

e Load Restrictions: Due to altitude and weather
constraints, these aircraft often operate under capacity,
further reducing potential revenue. The thin air at
high altitudes reduces engine performance and lift,
necessitating strict weight limitations. Consequently,
flights often carry fewer passengers and cargo than they
could at lower altitudes.

The high operating costs are compounded by the lack of
economies of scale. With only a handful of STOL-capable
aircraft in operation, fixed costs such as pilot training,
maintenance infrastructure, and administrative overheads are
distributed across a smaller number of flights, making each
flight more expensive to operate.

2. Low or sessional Revenue Potential

The STOL operating airline during tourist session is happy
with ticket price in US dollar and occassional travel by
foreigners in these airport, most of the time local population
is the main traveller in the sector. The population in remote
areas often has limited purchasing power, making it
challenging to price tickets at levels that cover costs. The
economic disparity between urban and rural Nepal means
that the demand for air travel in remote regions is inherently
low. Even when there is a willingness to travel, the ability to
pay remains a significant barrier.

* Low Passenger Volume: The low population density
in these remote areas translates to fewer potential
passengers. Unlike urban routes where flights can
be filled with business travelers and tourists, STOL

Souvenir 2024 = 13



operations primarily serve local populations whose
travel needs are sporadic and seasonal.

e Lack of Alternative Revenue Streams: Unlike larger
airports that generate revenue from cargo, concessions,
and other services, STOL airports have limited ancillary
revenue opportunities. The volume of cargo transported
to and from these remote areas is minimal, and there are
few, if any, commercial activities at these airports.

* Government Subsidies and Support: Although there
are some government subsidies aimed at making air
travel affordable for residents of remote areas, these are
often insufficient to cover the high operating costs. The
lack of substantial, consistent financial support from the
government exacerbates the financial strain on airlines
operating these routes.

3. Limited Fleet Size

Currently, only four airlines operate STOL-capable aircraft
in Nepal, with a combined fleet of 12 aircraft. This limited
capacity restricts the frequency and reliability of services,
further deterring investment. The scarcity of STOL-capable
aircraft also means that any disruption, such as maintenance
needs or adverse weather conditions, can significantly impact
the availability of flights.

e Service Frequency and Reliability: With a limited
number of aircraft, airlines struggle to maintain regular
flight schedules. Frequent cancellations and delays
undermine passenger confidence and further reduce
demand for these services.

* High Fixed Costs: The limited fleet size also means
that fixed costs such as pilot training and maintenance
facilities are spread over a smaller number of flights,
increasing the per-flight cost and reducing overall
profitability.

¢ Competitive Disadvantage: In contrast to larger, more
profitable routes served by modern jets, STOL routes
do not attract the same level of investment or interest
from major airlines. This lack of competition can lead to
complacency and inefficiency among operators, further
eroding service quality and profitability.

Investment Hesitations
1. Risk vs. Return

The financial risk associated with investing in STOL-capable
aircraft outweighs the potential returns. High initial costs
and the low profitability of remote routes discourage airlines
from expanding their fleets.

e High Capital Expenditure: Acquiring STOL-capable
aircraft requires substantial investment, not only in
purchasing the aircraft but also in setting up the necessary
maintenance and operational infrastructure. These high
upfront costs are difficult to justify given the low and
uncertain returns from operating in remote regions.

* Return on Investment: The return on investment
for STOL operations is significantly lower compared
to more lucrative urban and international routes.
Airlines, therefore, prioritize routes that promise
higher profitability and quicker returns, leaving STOL
operations underfunded and underdeveloped.
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2. Regulatory and Policy Gaps

Lack of targeted subsidies or incentives for STOL operations
makes it difficult for airlines to sustain these routes. Without
government support, airlines are reluctant to bear the financial
burden alone.

* Inadequate Government Support: While the
government recognizes the importance of STOL
operations, there is a lack of consistent and substantial
financial support to make these routes viable. Subsidies
and incentives are often insufficient, poorly targeted, or
inconsistently applied, leaving airlines to shoulder the
financial burden.

* Regulatory Hurdles: Complex and bureaucratic
regulatory processes can deter investment. The process of
obtaining necessary approvals, permits, and certifications
can be time-consuming and costly, further discouraging
airlines from investing in STOL operations.

3. Operational Challenges

Adverse weather conditions, lack of modern navigation
aids, and inadequate airport infrastructure pose
significant challenges. These factors increase operational
unpredictability, further dissuading investment.

*  Weather-Related Disruptions: Nepal's remote regions
are prone to adverse weather conditions, including
heavy rainfall, fog, and strong winds, which can severely
disrupt flight schedules and compromise safety.

¢ Outdated Infrastructure: Many STOL airports
lack modern navigation aids and weather monitoring
systems, making operations more challenging and less
predictable. The absence of these critical technologies
increases the risk further deters investment.

e Safety Concerns: The challenging terrain and enroute
and airfield infrastructure further posed risks and
concerns. Airlines are wary of the potential reputational
and financial damage, making them hesitant to invest in
these high-risk operations.

The Socioeconomic Context

The economic condition of Nepal’s remote regions plays a
pivotal role in shaping the viability of STOL operations:

* Low-Income Population: Many residents in remote
areas cannot afford air travel, limiting demand. The lack
of disposable income in these regions means that even
when air travel is available, it is often seen as a luxury
rather than a necessity.

* Economic Dependency: These regions often rely on
external support for development, with limited local
industries to generate economic activity. This dependency
on external aid and support makes it difficult to develop
a sustainable economic base that can support regular air
travel.

e Infrastructure Deficit: Poor road or the absence of
reliable road networks means that air travel is often the
only viable option for accessing these remote areas, but
it also underscores the need for integrated transportation
planning and investment.
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Addressing the Challenges
1. Government Support

e Subsidies: Providing direct subsidies for STOL
operations can help offset operational losses. These
subsidies can be targeted towards reducing ticket prices
for passengers, covering fuel costs, or subsidizing
maintenance expenses.

¢ Infrastructure Investments: Upgrading STOL airports
with modern navigation aids and weather monitoring
systems can enhance safety and reliability. Investments
in airport infrastructure can reduce operational
unpredictability and improve the overall safety and
efficiency of STOL operations. Such investment
interrelated with STOL capable aircraft's sustainability.

* Alternative Transportation: Developing
complementary modes of transportation, such as
improved road networks, can reduce dependency on
fixed-wing STOL operations. By integrating different
modes of transportation, the overall connectivity of
remote regions can be enhanced.

e Improved Road Networks: Investing in road
infrastructure can reduce the reliance on STOL operations
for routine travel. While building roads in rugged
terrains is challenging and costly, strategic investments
can create more reliable and affordable travel options for
residents of remote areas.

* Helicopter Services: Helicopters offer greater flexibility
and can operate in areas where even STOL aircraft cannot.
Expanding helicopter services can provide an additional
layer of connectivity, especially for emergency services,
medical evacuations, and essential supplies.

2. Public-Private Partnerships

Collaborations between the central government and provincial
and local government together with private sector could drive
investments in fleet expansion, infrastructure upgrades, and
operational sustainability. Public-private partnerships (PPPs)
can pool resources, share risks, and leverage the strengths
of both sectors to improve the viability of STOL operations.

* Fleet Expansion and Modernization: Through PPPs,
airlines can access funding for fleet expansion and

modernization. This can include acquiring new aircraft,
upgrading existing ones, and investing in necessary
maintenance and operational infrastructure.

e Infrastructure Upgrades: Partnerships can facilitate the
development of better airport infrastructure, including
the installation of modern navigation aids, weather
monitoring systems, and improved runway conditions.

* Operational Efficiency: Combining the expertise and
resources of the public and private sectors can lead to
more efficient and reliable operations. This can include
better route planning, improved maintenance practices,
and enhanced safety measures.

Conclusion

STOL operations are indispensable for connecting Nepal’s
remote regions, but their sustainability is fraught with
challenges. High operating costs, low revenue potential,
and the economic conditions of remote arcas make the
business case for STOL-capable aircraft weak. Addressing
these challenges requires a concerted effort from airlines,
policymakers, and stakeholders. With strategic investments,
regulatory support, and innovative solutions, Nepal can
ensure that its remote communities remain connected,
fostering social inclusion and economic development.

The current state of STOL operations in Nepal highlights the
need for a multi-faceted approach to address the economic,
operational, and infrastructural challenges. While the
financial and operational barriers are significant, the potential
benefits of maintaining and improving these vital air links are
equally profound. By investing in technology, infrastructure,
and collaborative efforts, Nepal can create a sustainable
model for STOL operations that supports the needs of its
remote communities.

In conclusion, the future of STOL operations in Nepal lies in
balancing the immediate needs with long-term sustainability.
With the right mix of government support, technological
advancements, alternative transportation solutions, and
public-private partnerships, Nepal can overcome the current
challenges and unlock new opportunities for growth and
development in its most remote regions. The journey is
undoubtedly complex, but with strategic and concerted
efforts, the lifeline that STOL operations provide can be
preserved and strengthened for future generations.

*khk
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Gautam Buddha International Airport
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| e fErgeed! @3 9.3 W9 WHl g
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fBrg ol Rl o TEEedTs! T9 HHAT AR
TG THT G| 40 TeTd -gee gl 97 TRaw
FA| TOAH AWER AN GHAATS GHEE IT&T
feqeedl 9gedl SFAT Sageldl GR% Whl g |
T T T O G e ReeE G
T TEHT FATA TYH T AR, TIH AU,
AR, FTEMIGAT, Thed, et Alfe IEEAT 9
fergee gRUT @H A1 T 9H qIT SIRX THAHT
WOH RO AN fraRer T o weee g od
AREENT WS T T@ AHNT gl A gall
SOSEAH! ATFAT ATEE, AT T ARBwWEsT ¥
i R e A1) aw G R S e
AT AT IAEEHN AR Al =g g e |

WET &AD] FFHEHET AN FAE AR ARTEH
A WEcAq fgvgg | A WA AACHS Bl A
AT W=aT GEIIEH G| HH ARG IS AT q18e |
THIHT GEUANT g | el FohTRohT AT ATETaeaT
qoeeT QAR U HUET g A SRl
YT WA T AGHT G| AT A dArh wioeaat
AT~ AGUYF! G | Heeqell s HROT gars o a1
ERIE AMEH G| TheT IRT gars ATrATad
A AT AU | A YA TS gar el
AW AT Wiekee WA WEE waag |
REHEE AT THN T YaTE LAENH] HAAEITAT BaTg.
AT FEST dedg | A AR AEaTeedh!
A IS, ThCHeT qgT | BAS A yAdq g
TEG | Thed IR FH™ T gars ATaEas! JaaT
L EACI I T LGS N IE MR SO R B E I
AT TACHEE dgal gAS AAACH! ALl YI& &
TEG | AFARE ISHE® GHA WIEd HH WS
qeag| TicHeed! A dfg A Rl qda!
A W FAE AAAAE  FhE T vEdT g
JcAEIGS 5 | 31TCF§T e '\“4(('11%"14'71 lraldﬁl{‘l T%
AT AT A AAREATS (& A(epAT T F|ATE 29Tl
AT Al BIEaT [ofF qFag | 918 TIRAS T Aol
AT U QTS Uh & e IR T g1 |
TEASTH TN TR gal AIash] RAE e T
THAH WEEHHT Pl T aqZ QAT A= gell
W TP G| AR AT eAAEH  TAATEART
ERGIREE LRI UEPE IR EPER R ISR o)
TIRATEAATS ATFAT SNTHT S Ufderee avmss T
AFT ANRFeeels AT &l o faAHeeae T
T WH A | T UG FRUEES A
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e TR u eI BT agdETsd TR X
WA o ST T T gt A |

JEH A BRE AaEe gv1 UeRe
WEpaE et TAH gA | T, We a7
ATHE TIARE [ FFIRT AT GAH HUHT TAFRE
I G| HOAE SUCHHM WA fFH weEr g
WH G TEEE gl A WEw T awasg
G| TEE A, U R e, Bl afuden vdee
B U AT SR TeHe® AT Tag | Fasd
QY a1 37 fraRee U e gl A ATHES
TEHT WNEE, U AR(E®, JAAREEH! il deaed
AeEr BAeEE Sued g | A R e
Tl Tet TS TiekEE weAed gud Geud ATE
T W X Fibrgd | T &b a9 YHRaH!
YOI WUk BRI T HEl AAM Aqell [HeheE
=3 bl HT SIMHF ASHIAHT ATGEE ot
WOHT G| A-aBT AR W FH T Hel
TEAN Feil g ITREHT Al a9k @EdR g7
THl G| AT FATAD FANA &= T8 FganT
TAEEH G| A g T AT S qey
foredm 7 wew wut g | Fefow wgr afafaen s
Jeera T QIR &5 A0H g | ek s qeiread
TUFT FVEEAT TUCHT FHH A | W TeE
a3 TIEEHT HHAT YT 00 Wl UM qel Wbl
qAET T | qEATSIATH] edreet AT T et ot
g4 Tl B sy G wekee wwd T
AR T ThHT Gl | A1 vaear Rl 571 dgiie
el GAEATEE T FAEEER! FHAT JuTeTel T IR
EX

e EUE T TS AME HAST THEAEE T

e

AN Gl FHEAT Wb el deaRing e §
I G B k| | o M e I B0
TerTEaere] Ha Ger T AR Boarg AeqA T
B 99 W ATARNE I WHBT N A TAE g
FeeRifEe FraTede FIEHrSt Wwal AT oaed GaTaal
PE HIHAT TG FIIeg | A A-qUed e
SRauarT Ffa T Frmiaer Fror o wewee IR
JUE AT UROT UREANT Tl WEA T 9
Ty FEITEe dcadHE Wy A Tan
T GreeT T SAEUHT Pl R A Eredeeed
e TIX B WA UM UE T Gl e | b
TR YERET 9 HH G| AT IS WS A
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@ qftT Fafe T gEEr Y| Eer W& A g
AFEITe® HIEE FAT HURT Fell ARTaHl TAR
YUHT T AT AN ISTIT T WW?&;[‘@'GTRT
TEHT A AT eRA T2l TR T g8 T F |
7q e faaelt wieweeds TUe BT T AT
O A IE arainy fmeadEeae Ifaus o,
TgET 7 e @S WA gl Tekeedrn drshd
TR fEERl WE T BEAdEr 9 gun e
ST AT e TEid 4 TUHT G| TEdr WS
EAEE AhEEe GeATEEel AR s T Ao
F | U] BRI AT FHEITATS FHTE T4 FATHT
TIHT ATET FURART & ThehT G| [URACRD Al
TN TEE WA W Thawhes WHarg Gheh! 9 |
SUTCTHT YT T GhhEE AcARd qUT YAl eI e
AR T Wdbrg| U3l wiawel 3% T @Y
Y%, TR IUH | fAERd IeEew gdw
TieFeed T @9 Jeoid TNAHUH G| JF T
o BT ST TEW @i AR giEe AT T
TE AU YT TR AT A | YA BAE
T EHT WERAE Tiche® Md ISAR AT
T H® YA T AergAl IAhad dHRET X
eI & [ar SS9 FHiod Heedl gl T4
LT BTHICT 9IS SeEEae URadeh Thedk MaarsT
G Weheh! Al | ATl A3 Tihe® ! SUeE
IRA T Aae T&l ATST o G| <HI L& aal
AN HAFETeEs WE 3Y, FeT A WANTAT |
A AT U R [EAEIas® TARTEE HUT S-aT
T IqE ANEEAE O SAREH TUCHEE I A
Wice g | fEAlE eWl wewee UM AgHE T
REEIRCAC RN B Lt b e ik
TICHEEH] TR HH HUHI  Hileaeqel TaTelh] HeaTl
el ThakeE ATHN TR 1 EHRET TEEET 3T
Ea1 U WicHee ATHNT g Wb | Aeld] A=y
faraTTEeers T guEee @ gag | U s Fries
AT Taeqdl [ 38 YHHT HIoAIgesh! AHAT
TIeg | TaeqqFq T JAaReEdH! dAaedl AA
FHAR T HH T Gl T Tqedsid qbi
FACOa &l ATaNE  qraegar e eRdeT | TgET
M qaaRee G| F97 SHRErAT TgaEty A
TEhT WHREE  AME AT TAEHR AT
HATATF &P ThEHT TaAe®d] GARAT TAH
2 Wbt Y| AT WS WA AT ST b
T wEe | e deere aeEy fge Bew weed
TATEHI AU T | Ul WA hfuerEeq o
T9TAT T A TRGET AT G e G g
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AR T e e i e i S 0
QT MEHT G| TH AT TTH HETEH]
| el W iterared Jarerd HUHT AR ST
T WhH! g, A TEH T S eI
o | B e R e e = e
el R e grga| Ao e TR T
TEATAHE T ﬁawm W e e
SRS Gell ARG GATS &g | caed A1 SrAels 9
el TEE & A BT WhE G| G0 A Feadbrer
IR AEAEE €aed TS g | qdad qaeamr O
TEIEE T TR g GohehT i |

AT

e &A% FEEET AN e AT TR A ™
e T T eEeerE e SEE T T
Trf & Bl T g Ted g1 FeEEl Al
TH A AE AT FEeITEE SEaE T
TACTA AT AT A BT e aans
ferarreeer Taar 7 Wi T Frewar G afEg |
LTI G o B B C | 0 R | e E e E el e
IICHFIAA GoeTl & Fafor 7 wfebegg | wfas S
ead WS YAEE UFG gAY ST g9
Surel T AR U wEsiE T W g |

e, BCARI GEAAT AMH TeAsT Thedeod THL
Tag | SHeed AT TNHT A7 UEEH Jal giaer T
AT WA FEEATRT T T | 29 Bibudy A
TAEEH! AAST 579 | SO [SUH! GeAEad! SR d
ST TICHe® AU ATSH AT FATSH, UHIeH ATUHT
TIeFeE ABUCH B AT A FATe i form
TR | T A AU T FHEE B FHEE
WH G| TG FROC & GHeART ATENHT ATAT T
AR gF WhFl G| YOH A wA IaH
TAHGEAHT 0% AEECRT U JHT WA R FAL
YO TG FGECER JUITh! FHI T | Al qgedr W
TAAH ATHNT T Gl TS JUNTH AeTHAE Gl
AME BIHN A ey | ad qodeaT el Saged
WUFT T ARG BT | et U gell Gear fevgee e
Gl SRE ALATd TUTTEH! W A A
TG | TAEART FEEE WYATE A AT T4 Tt
el fearfar e e Wl T YRR I8
SYEEAE A3 Tiche® diie Ramdd a8l dATSe |
I WARST T TS U T SAd QNTEEd]
TR Tiedhetals AHuT T Ghd A9 T T
THEHE] HRAEITH € 2] Teg | B Acd=d =qT

TETETEHT TN FAMAT HAbehl B U F9TehT 0T Al
oo T e WU G AR aTee 9 A
HEEH] AT T4 UIgeg | Al bod JATHT X
Tedheed T qFagq | e’ 9W e @ RfFat T
ARAT wied FeeS AHd T U G ST
SYTEEH! AT TS BIETT ATl YA 9 e saed
FTEIIEG | ST THY [AAEIaeears S, &ama
T AR T 3 AR B T 9w g | e
ATET IR o0 G| Regeedl gal Saged A
G| AT <F qEECAE AW G| gEeeed!
AR e B AGH] AH ATE FEARYAR. T
T g | FARre 9T TR AT Fediid Maneears
THEAFHI TTH TIET FHed qara IREqIas, | e
B GG WeAlerd ¥ EMTTEee ATl AT EiHeaT
o TR T TAHcaTEaTs HH WA T AT
G| TG TR & BIITEE, A(ee Thed ATaaHT
AN ATee AEHT G| TGA [REAAE g7 9o 3 |
ATH! el dea BAare dEe T 5 Wy |
AT, FANS  Fold TN SaedT, WeaR St feafd

wlewaEars TN T THUH g | & 2033 A 40

@ ¥ IR GoY JACHe® AUHM 9 R0RY &l

YCFR T ¢ A@ Thchet AUH gl A a=

YEAHT AT RIeTe® WA i@l el Wied &a

FE O IR T TEEIH IR0 AT | A9 ArS

AT TS AACERE] BY. 3% TR TRt SAeTe

1&.¥y% HEATAAE T L.9% JAUES dfhl o qeeeae

AUHT =g | AT AbAS TS HETTo @l el

TR FER T HA GAReA Jeoed gAY el g |

Jocld WCATARE] FHEH] JTIEE AqFe AT HA

e AN &l <al & ey T A qHard aeid

9 |

T aeiiee

BEIGEINICL

Wi A,

T 9,

TIAHT AHAEE T @HH SARKITT A0 T AT
AT WX T o1 TR AT &7 |
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fav wawr

sTfeet gogehel 3= SRISHTRI, ATehTieEeT Hougts, =
e gfg, 3= MR =rer, gggtad AnT T faxdT
HEATEEehT ST Thameiietdishl JHRAT i |
ket TTeeh! 3o, HUITehall T g ST HUshT 3T
Fhger! T T T genfauenl @ | MU=k "faam
SR dfeehl qUisATatash ASHT Tl qoaasia ArsHTer
forshmeh! 3Teh! TTATSST YASTEFT Golhalls HYE SHTSHE
It Tl ter o dier TITOAT TRt ORI | X Rt Ferreme
JuTIfeUeT BTHT ATSHT JUTIGAHTT ST TREd-eh! JFT
TNEhT & | AT &rsTehT THTEehTIT HTNushT ©, i &
TSR & | faeiier &=mT hefiehl AN &, SATSTaL Tt
UL | SohEEAT AT YMuRT T | w9 g yge
&y STt 8rg, TRl &1 WUhTel STeRl 3T SRaweh!
T | VTR T IR &WT & | ATSHT JoTTetier
JaATEEaTs ATRAT Wiaemia Taeq g fefa s@meen
&

T AR AISHI FISHT ST SRS Sael 2EH
Utd T 3T HecAlhISe (Wl B, Seih 3T
nfafafr feat fawam niasr sdEum et ot ar
eI A1q auAT T faeRfad JudiT-smient stefamsrer
FT-STE AT 0 U T6S | Iod HATRIEET T =T
IUTTESH EaT HATTLTOTHT Wb TR T HUST M | STl
for 9=t FreTeRT Jfasiel J@MT | 3T e [agUhT
Hifq Frires g grafiearT-aT 7 udieunT &9,
FAT-RUTSRTT T M TRERT STRISTATRT TTfaeat b =T
T | T ST ((F) IcaTaen! WIE Iqcaart &, (@)
Afeger Hifq greTemT, (1) T siie d@weET fmior,
() wESe fad T aeie, (T) agufed sraemen
", (7) famr fosrmr T (®) vg@ Hifawr s
3T AT SIS TS |

£ L N
qadT=d, A9Tet bl
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SR AT &

TR ST TYfg T FIT-aLoTenT ATHT Tg@ Sqcagrit
& (Lead Sector) TTufuT 7T 31awash & | @8 FreT
qur arfier wEwAe difnd gree diaas W e
IUTTeUTaTa SIS TTHT & | eRFaT eraetear hdfat
af gfTe @ arser aufe fame T 3T% arsrer Tt e |
3T YIoheh! HYTGeRT AT &l Ui & 3= | el
JUTETeRT ST okt T EUT=RoTeRT SATHT T d &
(Ffe, ST T 9¥fed) Aqeaerl g fa @ 200 TEAEHT
T frerfwor i wd T aresiies, fsft T ager arseRr
ETHATeRT oIl UTTehar faam fagg vdw |

afeet Aqcaarelt & Sfte Wrer gt LT foms, S H
Tf HHTSTRT SATHT IfeedT SATEwehaT &l | Tt S
STHehT Teh QT aNhT &, S Ohey, &g T S
ﬁﬁwgl?ﬁ%ﬁﬁmww&uwival)
T afedl TR & | HTTehT IcaTe qT IcuTEehed FET3H
UM (37T & frufwor iy s qer fasr wifds),
HY THR qar, Hiy @rem (To=mg, e, do=9) a9R,
oI g TTRIG Y GeIeHeRl WHfa sTaeread T
ST @ | HITATE TEIAT SefaT HTf 33T HraT
uft &, StEar fe =i afera T St qur TR urer, faar
TS &FHT I, FATIAL At (Jrafipea), fommer qem
TAFIEISTHT STefiaey, HEaTeT fosTagTaT &2TeT, Teaaeret
T a9 @t (feer ag degears @dier & fa) T
IR ATAqRT T T Teaveret TITHT $5d, Wl arIaeht
TR, Felthel, 3RS SATeTd T ST JEThTd ScdTa
T TS | 3TfeeT ToaTeTTHT TEohT TETH- ST STRTSHT
TTRITERT STRSHIATS AT faem 1 T ST gsare

IcqTEehT QTET et & Fe1t & | SR gooo feradmT
Tiifer R @, ¥ e 32 HS TAH IHT AT AR
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T | TEIET TRIAAEe TeHal ae- WUshlel 3=a agTd JeiT
() @ T AE TP feselt 3cate 7 Afehs |
fersTeft IcareaT el 3T I (Consumptive loss)
aff g3 | ST gAM ATER JUTHT &R R
AT WEE SAfaE[de] S9EET & | a7 fafaamr a&g
T AUTATHTII 1 efehedTs W1 UTed UTeh e sRaT & |
ISTT IcaTehT STh! &1 HRIG &l | HUTeTehT faasT <. ¢
U] FHTSAT &S L g 25-3% HicHad aaqH &3,
I " faseft Scareent it 3Ugh "D | EERRET
Tt TN T STTRie AThaRIaT §9TeT STTaTHEEHT
dRiudiere et STEvashdl U T T e S
e fasielt Hefrefenha fasht srewer maf g =X
farsefierT 3cuTesh a1 SfeerduT @ | T el qarT,
It Taeor T arareRvir wesdmenr R any ae
afeh= | off & T 3Tt A1 T gagd, STIa=Thl =T
AAATS TATIH AT T STATT =TT UTed T SR afT
a1 FaES] | AT URATOHT STfeRd 3cate aTHienT
AT ared farga Tt wHifa fag 9as | SdTerenr faga
TSR |T1h Goh T ol —aey goes |

G IRt & Wi & | A1 T B, STtk HITaATeR
& i & | Tl grq afv & | wieshT sfqur fawmr
JUTCATS TSHTTEIRT Ui & (ST foh TR uTetehl |1 &,
JUTEHT B, Ao qdiehT TomT Pafqusht SHuRT T ToTeT T
TS S, HaT S AUl @ 371 | Tl ieeeh! ia
9T T & | 92 HadTel 1 gaT- Wi TraefE arg=T
Il fau goareieh, Bled HeaTdhErdTs Thald!
anffeh FRIFAT Engage g1 3w fog | sraufex
T TMEE b ANl TS STTAR AuTel favasht TuT
ST SAET ST & | X Wed Ry gofshasdr
JUTETRT T 2ot 37T &1 | T HITEAT Jre T Wi
AT, SHAT fodR T JeRE FHehT 9t STTavehdT U6 |
AT SATHYUT T TS (Attraction), SN ST
(Arrangement), SEETE G (Accommodation),
fere =aE@X (Appealing), HHNIHE FIER
(Affirmative) T Ta=riaala @8 (Anxionslessness)
STEaT gEHT e o wHifa fagues | 2ee =T F@r
TeIeRHT T TYZ feltt srerem T4 JuTefl SREIIeTs
Juretshl g foemrr (wwur foemramr uf) &g ST
FAfT (VAT ) ST ETET AreT TS |
RIS ITE FHT FH= Tfafch ase® 36T 9i
I & | STEAT Toh AUTel UfuHe 1, drefas O,
AT BT, AT -3TII, AT ST, AT, T3,
TR U, TT AT, faehraeh Hi=aziehtoT ehTIaeht
&y fafere g STaeR awen e, sTafetd, SHewepia
{ fafauamr fewwl & | WeT GEHmeh T are et
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A gig, Trerg g T i fawar aft garer
T T &rTeh! TaenTemT 9 fa |

TR TahTHeh! T3S IUTT AUTAATs AT ohel T dftet
STET &aTE ATATATT TaEaR Ui 8T | TUTTHT 373 TeTee
TR (Quality tourists) TEIAT AT JUT STHGHET
e TATE HFIeh Jg Ui U &1 | STeTeh! [T eeeTe®eh!
T T T JUOHE T 8aTE HPieh ST MY TAeahT
HWTEATRT Q16 T Hichw | AT TUTeTh! Fa sy
fommreueTerTs Heoreer fauT et (Transit airport) SFTS
I FuTeT TR fagues |

Taef HfeTe @rer g (Survival and food security),
Feftare aqfg fo&d” (Prosperity) T R Pl"ﬂf@aﬁ
TTiaed  (Sustainability) 9Ted ycH Fl'ﬂﬁiaﬁ [EEAUIR]
wiHifd (AET Strategy) i3 & | a4 ﬂ%vET 3
GIhEE BT ETHT AT SO g | W STam™T
3TV TeaT 313+ JedTel BTHT JEdTals & Weall ¢ SHa
AT gIehT fashed &7 |

e RS

T FATUTRT ATHT ferefm o i TR & |
Tarer ferfirusher @ier faforeent &1 | gmT qEaT ST farer
JUTTeAehT hROT 3faeht@ T UDieud wiie =0 | farer
ST=EEe-ed fawer &, el (Standalone) &1e | farear
faeheeRT qaterReRT af qatem & | uTereRT ferar @y
queiE O HCEATeRT TateHT , feretmeht 3ev, SRl
gfar T et ST Gur 2, STHe Tiad STawes
glmi\d*li‘lﬂlé HTEHATCHSh ST rﬂsd HTSUhKT B |
Tareqr @uTST (T TG T G T farste (Divider)
TR T | GO T IR T (91 T o STad
A W UM) IEF T, e fer dfaaanT = |
aftem T afeamar wfar fasme e gegm faer fa
THHT FTERT HHTAROTT & | e fafgam, aeierd
P T SRR HEg farer fausweE s AT
T, 3T AT TREhT QT SFTIfiehT Wate T 2T
IR SH9Tith (Readymade manpower) TR ATHT
TETTeRT & | T8l THTEHT AT aTieiuA, @ @fea
AT S | A feheh TTq-IATehT ST FHECTS U Hcha |
L ITTET &7 HHTT T TTE=TT HHIST THhh e STaHTehT
ATHT TECIMT 33, HATHL T, ATaTcHe dehe® e T
STTHL TITITHT TG 3T AR Uit FETehT YeaTHei T
TIEAT SO oY THe® B IR U4 SreamT &9 | 3
TTafey geapha fashme gaAT ferer (T o) womedt 3t & |
Feel FeTeqT HOTTTHT STeR qaTY T SATHAT STaTfed
TfaWTeTs g g ATdTeRuT aH1sg Afd STeavad S |
qafersnt STfre farerrer afthers €Y, THTSIATS HEhT T
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et qe §oft way qemwfeh faT dfma gqus | &R
Tt Sfamept @it =nfer I, ®iw T Tovrer fe farerr
fifer srfecrent tTaveshaT @1 | foramer safwars foreg g,
TastTere qaTe T T diudth J=TsT geg uew | farer
T Saeed fawer &, T 6t uiavTers S 59 | o A8
fawa & & w fererm o s & faremshr Ssamelr
aETE hiels diead T ferer Hifq amfes | "ol
qEST UgemT Tl ferer urse Hfifq =nfe-s, & STgaweR!
qITshY, el R T fareresh qarl Aifes | Jguls
Ay fererrent Ifther 3T, AMIS 3299, URE KT 29T
T difyash 3R wifaet ™ afes | T waats fawm
HEH(T T GRNICHhRdT Taentd §=5 | TTHTTSIeh Jai-ehl
TR STfh o & |

T e G forator

T R §9EAT WO O WY & ReiE, 3T
vt eufEaR qeefa enfder nfafafer samsT wm wquswr
& | TdHGT T TERRIGE T TS e
Sferar SuTEAT SATER T, @R U g & qHEmT
W | O HEhRT RHEHRT o, Tt ‘T oA WO S
TR | =X INER aga BicUenT HTEHTEs WUe aid T
T g TavaTe AT | el amThsten STeia-mT 3ol
&fd AT & | JEAT SRGUHT 93T T RGUHT, HTSHTHR
Aid 3T B | TR IR, MR, TR TqEae s
I o | @8 dehiiars samaeh qAare TR
IR A1, ST, 9 IR STV T ITATHTaT
TSt 7 SRR =Teg UEs | IR AT faeme demT
(frames T IR o7 W)X o |fshed, e afEds o
e WU ® | Teshrl frer sfeme, e s,
ST T R & 1T, famamaemr e, Igca T
SAThS AT HTEAT TNEd STEv® © | Yo g7 /0
TEAT HTEHTHT el & (Tee ustver) ur ufEnfed g
e A3 fagg | ATHT ATHT FHRBHEE HEIHTET
ST, ATfesh TYfGenT Tl Jeehd T gfas WeHT
YUHTEE TEHIHT &g Tas | TSHITGEE THATS STgar
TEATS | 9a6 a8 T8 s gl € Uhegues |
AN WiEaT T e o Haue, gee fae=m €
TR T woTTettenT quf arafeTdreRT ST qETd HEheRT
i fmiares wh fargar 3ty 1es | deTeE W
Frrtor M TSt STefaeT T ULATE STeHARSAUTT FHSRAT
Mgy | AHSTIsh HEAT T GHEes THETe=HT S
TN HihT GIUES | T ThT 319 farefier aTfieheor
TTRIERT ST T TSTed &T-aiuT UTfeenl BRTEe /Ity
33T Ty srefaer fmiomT Atk gy e | A T
T &, Hral TEhTehT T T 81 |
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RPN o sga=a=

LI T higer T ardias VI | AETEh T e
T dele dojET g1 I aiudiers afmret
STIACTS A SIS TR SToie T[T T i
T4 | SefeaThd STRY g 3TTiier fifq srefae e
AT TSI qUT TN &5ehT T IcaTeT T USHTRY
fastamr #fga g1 e 1] w6 | Aafus ArsHeT
HNE wo UTAuId TTesTeh a=waT arter (Fsf <.«
qT TEHNT 2.4 W) ST T g F&I0T & | O iRl
e wripaer faTes areie T Wepr 9 | e
TT HESTRIUTHT AT & FRG T 9o+ | T faehme
ST GHTIHHT S3HAT AT &5 THET a7 fHaH=en
foTTet TaIST UT3 TReh! & | &l shaet Gl RT Weieh! AT
==t g | Fad asie WTha ST TR Hfifdent aftar
HTITIIT TESIRoT T I e anfes |
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fara i aviefa sT=afer koter 3fere Ut B | =g
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JT-ANRAD &. 330 379 L AET d% & ¥l 376 AT
B | FEer Ui Soie GTEET T uiskaers e Hfifaser
T ITIET SGod U+ STFTIRAT Q@I S | THRIHHR
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TR EUT-LoTeh T, T TRaehT STEaT 0T Agcasht
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THTEH STRISHMT 81 gled Jgia Ued gadi T
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T =rrot ST fifq FrerreRr wifates Jdca T afer
ASHT T Y, T AIEAIHT B HeToET
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(§Sia @) TWEsit gad | asie Ui guR T
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TEARTT FEATHT qEd
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faamelt s&q Tudeh! TR =T STATHET TuTereh!
STAEFS (TR 3T 3T TgeRat & | 3feh & 3.:531d
SR =T S | Qoo GhET AR §aT 23% | =7l
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FHTATERIehRT STHT, STeT ThaRT T gt (e 2©) i
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lifestyle related and chronic diseases), fawia T
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T Segen M (Pesticides and chemical
control), WG e Cﬂﬁﬂ'@ﬁw (Mental
health and suicide risk control), 3TuTepideh for3
TI=510T (GMO legislation ), &TaT, T &I GIfaRoT
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& lee T ol TTeeE FHAAT o T T g
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M I g ST &S | SAF W1 SIgAH e
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" e ¢ (H EEIeR TG 3T)

" e R (W qT U gee)
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Hohd fo, W ifdenT 3TehiAT U d15e here fageimor
T ST SEqaNT/ HEs 1okl T Uas | AT STl eteiohel
e I B | (@mainaligopi)
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Ensuring Effective, Reliable and Economic

Flights in Remote Regions

Binod Prasad Neupane*

Instance 1

In a cold morning of mid-December, 2024, we were roaming
around the Jumla Civil Aviation Office (CAQO), we saw a dozen
of people waiting in a queue in front of an airline's office. We
were amazed seeing people waiting for hours in a freezing
temperature to get tickets from Jumla to Nepalgunj. Later on,
in the midday when we were ready for boarding, those people
were arguing with the station In charge of that airlines because
the flight has canceled due to technical reason. Most of the
people were women and elderly, complaining about their
sickness and urgency. Neither the airlines nor the airport staffs
could help them, they were helpless, because it was beyond
their capacity.

Instance 2

On the next day at Nepalgunj CAO, when we were waiting
for our flight to Kathmandu from Nepalgunj, station In charge
of the same airlines company, which canceled flight to Jumla
yesterday, was complaining about low occupancy. There were
only 2 passengers available from Nepalgunj to Jumla. Due to
passenger load factor, airlines was not willing to operate flight
to Jumla again. And, the fate of those needy people at Jumla
was not different than the day before.

These two instances within 24 hours, made us serious to think
about the reliability of remote domestic flights. As a regulator
and service provider of aviation sector, Civil Aviation
Authority of Nepal (CAAN), urgently need to develop
sustainable aviation policy to ensure reliable air service in
the remote airports. Jumla is not only example of irregular
air service, there are many other airports which suffer similar
phenomenon. Reasons might be weather challenge, technical
problem, load factor or other lucrative routes in the priority
of airlines; remote regions are always in vulnerable condition
regarding the availability of effective and economic air
services.

Global trend of air transport

In the last five years, global air traffic has been fluctuating
from 4.5 billion passengers in 2019 (Pre COVID-19) tol.8
billion in 2020. Then it continued to grow slightly to 2.2 billion
in 2021 and rapidly took recovery to 3.3 billion in 2022. It
surpasses the 4.2 billion passengers in 2023 and estimated to
achieve the height of 5 billion in 2024.

Table 1: Global air traffic

2024
2018 12019 | 2020 | 2021 2022 | 2023 e
Passengers
(Billion) 43 | 45 | 18 | 23 |33 | 42 5.0
Departures
(Miltion) 37.8 13831203242 29.8 | 353 38.7

Source: International Air Transport Association, 2024
* Director, CAAN
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It is estimated that scheduled passenger traffic will grow from
4.5 billion in 2019 to 10 billion by 2040 while the number of
aircraft departures is expected to rise from 38.3 million in 2019
to 90 million in 2040. Aircraft deliveries are expected to be
1220 between 2019-2036 which translates to an average of 72
aircraft deliveries per annum.

Regional trends

A report published by International Civil Aviation Organization
(ICAO) has estimated that in 2024 air traffic in the Asia Pacific
Region would be increased rapidly. Passenger traffic was 1.56
billion in 2019 (Pre COVID-19). The APAC region saw the
largest passenger recovery in 2023, with international traffic
climbing 41.6% from 2022 and reaching 88.6% of 2019 levels.
Domestic traffic also rose 30.4% compared to the previous year.
APAC is the fastest growing among the regions, 66% of the
increase in passenger numbers between 2023 and 2043 will be
from Asia-Pacific.

The growth in the industry has been supported by the growth
and expansion in airports, Air Navigation Systems, Aviation
Training Organizations, Aircraft maintenance organization and
Air Operators. Tourism arrivals for Asia are expected to recover
to their pre-pandemic levels in 2025 and rise by 4.7 percent
from 2019.

Air traffic in Nepal

Nepal has continuously recorded Passenger traffic increase
from 4.96 million in 2014 to 7.32 million passengers in 2019.
Due to Covid-19 pandemic, it reduced to 2.56 million in 2020
and sharply increased to 5.03 million in 2021. Passenger traffic
passed its pre Covid level in 2022 reaching the new height of
7.95 million. In 2023, passenger traffic in Nepal was recorded
9.2 million and by the end of 2024 it is estimated to pass 10
million.

Traffic increase has been due to increased domestic passengers:
more people have started using air transport as their preferred
mode of transport, opening of new airport and upgrading of
domestic airports, increase in tourists and more Bilateral Air
Service Agreements (BASAs) signed between Nepal and other
states. Other factors include growth in economic activities and
opening of the night landing facility at 10 airports including
newly operated Gautam Buddha International Airport (GBIA)
and Pokhara International Airport (PIA).

Nepal's domestic airlines fleet is set to witness continuous
growth in the coming years. This expansion is fueled by new
orders from leading carriers like Buddha, Yeti and Shree
Airlines. In STOL sectors this can be surged due to the expansion
of touristic centers. Expansion and upgradation work of major
highways might take decades, construction of all seasoned road
in the remote and hilly region seems far beyond the decades.
This is the reason behind Nepal's aviation industry would be
geared up to meet surging demand in the coming years.
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Air transport sector contribution to Nepal's economy

IATA report published in 2023 has shown that, In Nepal 12,100
people are directly employed in aviation, generating USD
256.9 million of economic output (0.6% of GDP). Additional
benefits are generated by the wider supply chain, employee
spending, and tourism activities contributing a total of USD
1 billion to GDP and 381,200 jobs. Tourism supported by
aviation contributes USD 542.2 million to GDP and employ
260,900 people. International tourists to Nepal are estimated to
contribute USD 633.7 million annually to the economy through
the purchase of goods and services from local businesses.

Table 2: GDP contribution and employment by aviation
industry

GDP Employment
Sector contribution IEN())’)
(Millions USD) :

1 | Airlines 207.2 7,000
Airports,

2 | ANSP, Civil 49.7 5,100
manufacturing

3 [pounsmsupported | 5499 260,900
y aviation

Sources: Oxford Economics, 2023

The cost of flying impacts the magnitude of the benefits that
can be generated by air travel. In the past 50 years flight costs
have decreased by 70% globally, making air transport more
accessible. The average real air fare in Nepal decreased by
37% between 2011 and 2023, with the local population now
need to work 38.6 days to afford a plane ticket (IATA Report,
2023). This reveals the hardship of common people to fulfill
the dream of flying in Nepal. In this condition, government
intervention is needed to ensure efficient and economic air
transport facility to the remote regions, isolated communities
and noncommercial routes.

Airport operation in Nepal

In Nepal, there are 53 airports (International 3 and domestic
50). CAAN report 2023 shows that 21 domestic airports are
not in operation. 32 airports are in operation but 10 of them are
operating with less than 365 flights in a year. Regular operation
of remote airports is the greatest challenge at this time. Future
of tourism and aviation depends on the policy initiatives taken
by the government and efforts made by CAAN to operate
these unserved and underserved airports.

Airports not in operation

1. Baglung 2. Chaurjhari 3. Darchula

4. Dhorpatan 5. Palungtar 6. lJiri

7. Kangeldanda 8. Kalikot 9. Khiji Chandeshwori
10. Langtang 11. Lamidada  12. Masinechaur

13. Meghauli 14. Rolpa 15. Rumjatar

16. Syangboche 17. Tikapur 18. Mahendranagar

19. Manang 20. Doti 21. Baitadi

Airports operated less than a flight per day

1. Taplejung 2. Bhojpur 3. Sanfebagar
4. Dang 5. Thamkharka 6. Bajhang
7. Khanidada 8. Resunga 9. llam

10. Rukum Salle
Source: CAAN Report 2023
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Itisknown fact that in the past these airports were the lifeline of
transportation for years when there was no road connectivity.
Air transport was the only means of transportation to those
people who living in the hilly and mountainous region.
Besides, they still possess immense potentiality to tourism
sector development; for trekkers, mountaineers and nature
lovers these airports are the gateway to enter the land of
Himalayas.

Decades after the government efforts of connecting remote
regions by road networks, quality of road transport in most
part of the mountainous country is poor. It has frequently
been affected by weather challenges like flood, landslide
and other natural calamities. The poor quality of road
transportation always demands regular air transportation for
the people living in difficult terrain. Since it is the fastest
mean of connectivity, it always remains as the lifeline of
remote regions to connect with the big cities to get education,
health and other facilities.

How to ensure air connectivity in remote region?

There is strong link between air connectivity and economic
growth and development. The need for connecting people
and markets is part of national policies. Every Nation should
effectively promote appropriate mechanisms to establish
reliable air services to remote areas. Without government
support, remote areas always excluded under normal market
condition. It's because, all routes are not economically
profitable to the airlines.

We find many regions, communities or routes where free
market conditions would not facilitate the development
of proper transport connections. This is due to the inherent
nature of air transportation costs, which are subject to high
fixed cost of operation, allowing supply only at relatively
high levels of passenger transport. Achieving economics of
scale is less likely in routes to and from the remote areas.
Given the nature of air transport supply, remote regions,
isolated communities and noncommercial routes all represent
causes for the establishment of policies aimed to provide air
connectivity to places that are under normal circumstances
would have lacked them.

Air services: social right of isolated communities

It can be defined that air transport services are a social right
of inhabitants in remote regions. Constitution itself defines
free mobility and easy access for government services as a
fundamental right to all the citizens of Nepal.

In developed countries this right is well documented and
state ensures the reliable air service to its citizens. In practice
Public Service Obligations (PSO ) in Europe and Essential
Air Services (EAS)) in the United States of America represent
the most documented policies. Many other countries adopt
similar policies but there are generally less specific on these
policy schemes.

China has established reliable air connectivity to remote
areas with big cities focusing on the rights of common
people. Chinese government has effectively implemented
airport subsidy scheme for small and medium sized airports
supporting aviation and tourism development in ethnic
minority area, poor or remote regions with inconvenient land
transportation.

India has set good example of market driven scheme in the
name of Ude Desh Ka Aam Nagarik (UDAN). It aims to
improve air connectivity to remote and regional areas of India
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by expanding connectivity from unserved and underserved
airports. UDAN is the ambitious program of the central
government of India which aims to enable common people
to access air travel with affordable rates, specifically targeting
tier-2 and tier-3 cities.

Policy to develop air services in remote areas

A varied set of policies have been implemented around the
world to support air services in the cases where commercial
operations by airlines are not viable. Although they all
have a similar philosophy- providing air connectivity to
the inhabitants of remote areas, implementation pattern is
different among nations.

Policy specific objectives differ widely across the known
experiences among nations. In some cases, the priority is to
guarantee lifeline services, in areas with difficult terrain or
weather, where land transportation is not a real option. In
other cases, the focus is to guarantee the connection with the
national air transport system, in places that are not able to
generate sufficient demand to attract commercial service by
airlines. After reviewing experience worldwide, we group
these policies in the following four categories:

1. Route based policies

2. Passenger based policies
3. Airlines based policies
4. Airport based policies

Some countries have combination of these policies addressing
air connectivity in remote regions, isolated communities and
noncommercial routes.

1. Route based policies

The most widely used instrument to provide connection
to isolated communities worldwide is the imposition of
Public Service Obligations (PSO) in specific routes. This
policy option has been implemented in countries where
the aviation market is fully deregulated. Noncommercial
routes are classified by the government and special
subsidies are provided to the operators based on their
flights and occupancies.

2. Passenger based policies

The use of discounts to residents in remote regions (that
may be embedded in PSO contracts or not) is another
policy that can be used by countries. Discounts to residents
can be embedded in the public service obligation or they
may be granted through a specific law.

3. Airlines based policies
Social service provided by state-owned airlines
constitutes another policy to support air service in remote

regions. Several countries have guaranteed air service in
unprofitable routes through a state-owned airline.

4. Airport based policies

It is a carrier-based incentive scheme. State provides
airport fees discount and subsidies to airports. Regarding
airport programs we can differentiate between incentives
to launch new routes that are channeled through airports
and subsidies for expanding or improving the capacity of
the infrastructure.

Experience of policy implementation in Nepal
A. The National Aviation Policy 2050 (1993)
The National Aviation Policy was formulated in 2050
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(1993), it put forward the vision to develop air transport
system by enhancing the participation of the private
sector based on the concept of open sky policy. It also
envisaged for making air services safe, reliable, standard,
easily available, accessible for the general public. It also
emphasized on the institutional and legal improvements
of the Nepal Airlines Corporation (NAC). It strongly
suggested to convert NAC into an efficient, reliable,
creditable and business service provider organization and
to enhance its capacity. In order to increase the access of
the corporation investment from the private sector will
also be encouraged and its service will be expanded by
increasing the number of aircraft.

Though the goal of aviation policy in Nepal was in line
with the universal practices, it could not be implemented
in favor of the isolated communities and inhabitants of
remote region. Neither air service is easily available and
accessible for the general people nor NAC, the state-
owned airlines, can expand its service to noncommercial
routes increasing the number of aircrafts.

B. Civil Aviation Regulation, 2058 (2002)

The government of Nepal has introduced Remote Area
Air Service Operation Fund (RAASOF) in Civil Aviation
Regulation, 2058 (2002). It is established to provide grant
for the deficit amount to the aircraft making the flight
in remote areas where the road transport has not been
reached. Airlines which operates flights collecting tourist
fare (Dollar fare) from the foreigner in the domestic flight
should deposit the prescribed amount in the fund:

a) At the rate of 4 USD per foreign passenger in
mountain flight

b) At the rate of 2 USD per foreign passenger in other
sector

c) The charter aircraft and helicopter should have to
deposit at the rate of 2% of the amount received from
the charter flight.

The collection and distribution pattern were briefly introduced
in the regulation. The amount should have to be deposited
within 21 days from the date of flight. The utilization of fund
should be done by CAAN to secure effective and economic
air service in remote region under the procedures approved
by the government. Under this provision of Civil Aviation
Regulation, government had approved Remote Area Air
Service Operation Fund Manual in 2058. It was functioning
for short time only. Due to procedural difficulty this fund was
not successfully operated. Efforts made by the government
was vanished with no positive results. Failure of RAASOF,
has been creating setback to the inhabitants of isolated
communities for years.

The data of air service availability to remote region in the last
two decade shows the worsening picture of air transportation
in difficult terrain. In an average, 3 to 4 airlines companies
are operating average 2 aircrafts in the remote regions. Most
of the time, private airlines are in search of foreigners to
sustain in the competitive environment. It's because they are
struggling in aviation industry due to minimum return from
noncommercial routes. This gap must be fulfilled by the
government to ensure effective and economic flights. Private
airlines are demanding Viability Gap Funding (VGF) scheme
to bridge the gap between the cost of operations and expected
revenue to continue flights on regular basis.
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How to implement RAASOF to secure reliable air service
in remote regions?

As envisaged by the National Aviation Policy and Civil
Aviation Regulation, RAASOF has to be made easier and
practical. Timely revisions should be made to resolve
procedural difficulty. It must be implemented in collaboration
with the government (both the central and local level),
CAAN and airlines operators. Past experiences regarding the
difficulty in collecting fund and providing it to the operators
should be made trustworthy and transparent.

Suggestions

1. RAASOF framework must focus on market-driven
air route scheme. Interested airlines, based on their
assessment of demand on particular routes, submit
proposal regarding passenger air fare subsidy at the time
of bidding. Airlines which demands least compensations
in bidding, should be awarded for given period. They
should operate minimum approved flights on regular
basis.

2. At present, RAASOF sources of income is limited. It is
difficult to fulfill the compensation to all remote routes
with this narrow fund base. Native passengers have not
been included to contribute in the regulation. A regular
minimum amount must be raised from trunk route and
mountain flight passengers. Necessary amendment
should be made to include native passengers in order to
widen RAASOF sources of income.

3. Aircraft Operation Fund (AOF), which has been remained

*kk

as restricted fund since years should be utilized to operate
unserved and underserved airport in remote regions.

Enhancing airport infrastructure, streamlining subsidies,
addressing operational constraints and promoting
provincial air travel awareness need attention to ensure
reliable air service through RAASOF in remote regions.

Taxes on aviation fuel need to be reduced especially to
the remote routes. Reduction in aviation fuel should be
made a part of government subsidy to the airlines.

Developing a competitive and viable provincial aviation
ecosystem focusing on tourism destinations of remote
regions is equally important. Ministry of Culture Tourism
and Civil Aviation has recently taken initiations to link
the central with provincial tourism bodies. Integrated
framework must be developed to collaborate 3 tiers of
government to ensure effective and economic flights.

Central government should provide compensations
in the form of VGF to airlines for losses due to low
fares and low occupancies. The provincial government
should contribute on security, electricity and fire fighting
facilities. At the same time, CAAN should wave off
airport fees including Landing, Parking and Navigation
(LPN) to make flights in remote regions effective and
economic.

At last, but not the least, everyone should be ready to
think empathetically to heal the wounds of isolated
communities. It must not be the table talk exercise but
urgent policy intervention.

Chandragadhi Airport
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Human Error in Aviation

Nabin Prasad Acharya*

Globally, the civil aviation industry has achieved a higher
record of safety, but accidents still occur. Worldwide accident
report shows roughly two-thirds of aircraft accident are related
to aviation's human error and the blame and the proportion of
accidents to human error has not changed. Most human error
that leads to accidents surfaces in the performance of flight
crews and air traffic controllers. Human error can be placed
in two categories: introduction of technology that reduces the
role of humans in the system and changes to the system and
training suggested by human factors considerations. Both
place emphasis on flight crews and air traffic controllers.
The system that fails in an aircraft accident can be divided
into animate (human) and inanimate components. There are
different possible accident causes between the entirely human
error or entirely inanimate system malfunction.

Air travel remains the safest form of transportation, but
when accidents occur, they are often catastrophic due
to the size of the aircraft and the height at which they fly.
One of the common causes of aviation accidents other than
mechanical failure and unforeseen events (weather, sabotage,
birds, etc.) is human error.

The ICAO reports show that up to 80% of all aviation
accidents are attributed to human error, especially due to loss
of control by the pilot during flight.

Pilot error may be the most common type of human error
in aviation accidents, but they are not solely responsible.
Other people involved in aircraft flights, such as flight crew
members, air traffic controllers, and maintenance staff who
work on the airplane are also responsible.

When human errors are factors in an aviation accident, they
can usually categorize into three responsible parties:

1. Pilots or Flight Crew Error

2. Air Traffic Controller Error

3. Aircraft Maintenance Error.

1. Pilot or Flight Crew Error

Pilots make countless decisions and perform a multitude of
actions while operating an aircraft, and sometimes they make
mistakes. These mistakes are defined as either tactical error,
which are based in decision-making, or operational errors,
which are a result of poor training. Flight crew members can
also make in-flight errors that result in the injury of airplane
passengers.

Examples of Errors by pilots or flight crew members include
the following:

* Flying under the influence of drugs or alcohol

¢ Pilots experiencing fatigue

*Deputy Director, CAAN
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¢ Confusion when using automated flight systems

e Lack of proper training for pilots or flight crew

e Skimming or skipping pre-flight or pre-landing
checklists

¢ Insufficient communication between flight crew
members

¢ Negligence of flight crew members

2. Air Traffic Controller Error

Air traffic controllers, monitor and regulate all air traffic in
the air and on the runway. Their job is to provide Air Traffic
Services safely, efficiently and expeditiously by maintaining
at a safe distance from one aeroplane to another.

Errors on the part of air traffic controllers include the
following:

* Understaffing

e Fatigue

¢ Inadequate training

¢ Failure to issue safety alerts or warnings

e Incorrectly guiding pilots

* Poor coordination between Air Traffic Controllers

3. Aircraft Maintenance Error

When aircraft maintenance is performed incorrectly, airplane
parts can malfunction and cause dangerous flying conditions.
There are several potential causes of maintenance errors:

e Fatigue

¢ Time pressure

* Complexities of required tasks

¢ Use of outdated manuals

¢ Improper equipment or part installation

* Incorrectly followed maintenance procedures
Error by professionally trained and licensed holders Flight
Crew, Air Traffic Controllers, and Aircraft Maintenance
Technicians arises from either the failure to apply standard

operating procedures in the way intended or in the making of
poor tactical judgements.

Actions by human can fail to achieve their goal in two
different ways: The actions can go as planned, but the plan
can be inadequate, or the plan can be satisfactory, but the
performance can still be deficient.

Errors can be broadly distinguished in two categories:

*  Category 1 - Execution error (Slips and Lapses): A
person intends to carry out an action, the action is
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appropriate, carries it out incorrectly, and the desired
goal is not achieved. - An execution failure has occurred.
Execution errors are called Slips and Lapses. Slips relate
to observable actions and are commonly associated
with attentional or perceptual failures. Lapses are more
internal events and generally involve failures of memory.
Execution errors correspond to the Skill based level of
performance

e Category 2 — Planning failures (Mistake) : A person
intends to carry out an action, does so correctly, the action
is inappropriate, and the desired goal is not achieved -
A planning failure has occurred. Planning failures are
mistakes.

planning errors correspond to the Rule and Knowledge-based
levels.

The fundamental difference between errors and violations
is that violations are deliberate, whereas errors are not. In
other words, committing a violation is a conscious decision,
whereas an error can be made while a person is consciously
trying to perform in an error-free manner. Violations of rules
and procedures are generally not accepted in aviation,

Violations are similar to mistakes but with an increased
potential to deviate to an abnormal type of operation with
an associated increase in risk. Many violations are tempting
because often they bring benefits without any readily apparent
drawbacks. The embedded dangers may not be obvious, and
people have few chances to learn to appreciate them because
violations are forbidden.

Unintentional Slips and lapses

* Plan is good
* Action is not according to the plan
« Slip (incorrect action), lapse (action forgotten)

» Mistake
« Plan is not correct for reaching the goal
* Deficient, wrong, clumsy or dangerous plans

Intentional _ Violation

* Routine, situational and exceptional violations
* Deliberate violation of a rule, procedure or norm

Examples - Consequences of errors

Error (lapse): Setting the flaps correctly for takeoff is
forgotten. Factors influencing the consequences:

Aircraft type and performance

e Actual takeoff weight

* Runway length and obstructions ahead

* Functioning of the takeoff configuration warning.

Error (mistake): Navigation error. Factors influencing the
consequences:

* Other aircraft nearby
e High terrain nearby

Functioning of the Traffic Alert and Collision Avoidance
System (TCAS)
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Warnings from Air Traffic Control (ATC)

Functioning of the Enhanced Ground Proximity Warning
System (EGPWS).

Some error types tend to have more serious consequences
than others:

Slips are usually easy to detect quickly and do not have
immediate serious consequences due to built-in system
protections.

Lapses may be more difficult to detect and therefore may also
be more likely to have consequences.

Mistakes are even more dangerous, because the person
committing the mistake believes that he or she is doing the
correct thing and thus carries on with the action often despite
a growing number of signs that things are not going right.

According to a University of Texas Line Operations Safety
Assessment database, in approximately 60% of the studied
flights at least one error or violation was observed, the
average being 1.5 errors per flight.

Error Management;

People in management positions often find it difficult to deal
with human errors. Simple reactions such as asking people to
be “more careful” very rarely bring improvement. Another
natural reaction is to train people more, hoping errors will
then be avoided. While various technical and non-technical
skills can be improved by training and thereby have a positive
impact on certain types of mistakes, training does very little
to prevent slips and lapses.

Effective managers must accept the fact that errors cannot
be completely prevented no matter how much people are
trained and how many warnings are put in the operational
documentation.

The first step in successful error management is to understand
the nature of the errors that occur and the causal mechanisms
behind them. This is problem identification.

Real solutions for the problems human errors cause often
require systemic improvements in the operation. For
example, a systemic change could involve improving
working conditions, procedures and knowledge in order to
reduce the likelihood of error and to improve error detection.

Achieving such systemic solutions requires first adopting a
global, organizational approach to error management rather
than focusing only on the individuals committing the errors.
Even the best safety program cannot prevent all errors.

Error Management Strategies;

* Error Prevention aims at avoiding the error completely.
It is possible only in some specific cases and, almost
without exception, requires design-based solutions.

* Error Reduction aims at minimizing both the likelihood
and the magnitude of the error.

* Error Detection aims at making errors apparent as fast
and as clearly as possible, thereby enabling recovery.

* Error Recovery aims at making it easy to rapidly
recover the system to its safe state after an error has been
committed.

* Error Tolerance aims at making the system better
able to sustain itself despite error, i.e. minimizing the
consequences of errors.
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Managing Slips and Lapses;

Slips and lapses are an unfortunate byproduct of the useful
human capability to perform actions “automatically,” without
full attention. The mechanisms causing slips and lapses
function at an unconscious level. Therefore, even if slips and
lapses can be reduced through good design of the working
interfaces, procedures and environments, it is impossible to
prevent all of them.

Managing Mistakes;

mistakes are lacking solutions or decisions, often caused by
failed situational diagnosis or poor-quality learned solutions.

If crew members find themselves in a knowledge-based
problem-solving situation, their chances of success depend
on their basic knowledge of the key phenomena, and the
use of skills promoted through Crew Resource Management
training, such as the ability to stay calm, communicate and
cooperate. Because mistakes at the knowledge-based level
are difficult to recover, instead of trying to develop related
error management strategies the principle in aviation is
simply to prevent crews from getting into such situations.

Violation Management

In simple terms, Violation Management consists of
understanding the reasons for violations and then trying to
eliminate these reasons. In an ideal situation, the organization
facilitates learning from difficulties in the operations
and fixing them before people need to “fill the gaps” by
committing violations.

There are known factors that increase the probability of
violations:

e Expectation that rules will have to be bent to get the
work done

* Powerfulness, feeling that skills and experience justify
deviating from the standard procedures

* Opportunities for short cuts and other ways of doing
things in a seemingly better way

* Poor Planning and Preparation, putting the person in
situations where it is necessary to improvise and solve
problems as they arise.

This set of factors is sometimes called the “lethal cocktail”.
Often the conditions that induce violations are created
because the organization cannot adapt fast enough to new
circumstances. The violator may be a very motivated person

trying to do things “better” for the company. This explains
why management pilots are often more likely to commit
violations, especially in small companies where business
pressures are strongly felt.

As with errors, it is important to look for the root causes of
violations in an organization. Solutions focused at the root-
cause level will be the most effective. It is also important to
recognize that it is not always productive to punish a violator
because the violation may be committed due to factors
beyond his or her control.

Key Points for error management;

e Errors and violations are more common in-flight
operations than one would expect. They have the potential
to affect safety, although usually the robustness of the
aviation system is sufficient to compensate for errors and
violations without significant consequences.

e The first step in error and violation management is to
understand their true causal factors.

* Successful management of errors and violations requires
continuous application of systemic improvements at the
organizational level. Ultimately, violation-free operations
should become a natural part of the corporate culture.

In our context also human error and its consequences is
higher for safe flight operation, Nepal has a challenging
topography of high terrains and rug mountains as well as we
have the changing meteorological condition due the variation
on eclevation between the flying in one domestic airport to
another airport. In Nepal Control Flight into Terrain (CFIT)
type accident rate is 93%, which is related to directly or
indirectly to human error. so, minimizing the human error in
aviation is a challenging issue is existing ahead of us, for this
we need combine efforts, cooperation and commitment from
all stakeholders as well as we should have included globally
accepted mechanism to minimize the human errors which is
directly related to the safe operation of the flights in Nepalese
sky.
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Dinesh Raj Ghimire*

An Overview of Competency-Based Training
(CBT) and its significance to Aviation
Professionals of Nepal

We have seen that training is an important area for enhancing
the performance level of the employees and it has become
one of the essential systematic activities in any organization.
With technological advancements, changing regulations, and
increasing global connectivity, the demand for skilled aviation
professionals has never been higher. For keeping up with the
ever-evolving needs and challenges of the aviation industry,
the industry requires trained and educated professionals. Thus,
without a significant commitment to training, the aviation
industry which is a most dynamic and fast-evolving sectors
in the world, cannot ensure its sustained success, efficacy,
and safety. This article explores the concept of Competency-
Based Training (CBT) as outlined by International Civil
Aviation Organization (ICAO), its significant to aviation
professionals, like Air Traffic Controller (ATC) training and
why it holds particular importance for Nepal.

Competency-Based Training (CBT)

By concerning about global performance of aviation systems
to achieve the same human performance at their work, the
ICAO has established global standards and recommendations
for aviation training so that aviation industry remains
safe, secure, operationally efficient, cost-effective and
environmentally sustainable. From this perspective, CBT
is a key methodology promoted by the ICAO to develop
competencies required for a variety of roles, such as pilots,
ATCs, cabin crew, ground staff and maintenance personnel.

CBT is a modern and effective educational approach that
focuses on the specific competencies—skills, knowledge,
and behaviors—that graduates must demonstrate the
necessary minimum skill, knowledge and experience level to
perform their particular tasks or roles competently or to meet
the qualification requirements (license, rating or privilege).
It emphasizes practical, real-world applications and hands-
on experience to ensure that trainees are ready to perform
their duties under realistic conditions rather than following a
fixed curriculum or timeline or focused on purely theoretical
classroom abstract knowledge-based approach just to ensure
that graduates possess the required competencies to safety,
efficiency and effectively carry out their assigned duties
and responsibilities at the workplace. This methodology is
highly personalized, allowing trainees to progress according
to their abilities and mastery of the required competencies
together with the expansion of instructors’ qualification. For
instance, ATC training in Nepal has been focused on real-
time decision-making and problem-solving by considering
Nepalese complex airspace, which includes challenging
terrain and weather conditions. Thus, trainees have been
learning by doing, using tools like simulators, role-playing,
and scenario-based assessments leads to faster mastery of
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skills. This approach ensures that trainees are more job-ready
upon completion, reducing the time and effort required for
on-the-job training.

The ICAO documents like Personnel Licensing (Annex 1),
Operation of Aircraft (Annex 6), PANS-TRG (Doc 9868),
Manual on Evidence-Based Training (Doc 9995) and
Training & Testing Manual (Doc 10004) etc. are the key
training-related documents that emphasize CBT to ensure
that operation professionals working in aviation industry.

Significance of CBT and its importance in ATC Training
of Nepal

CBT offers several advantages in terms of efficiency and
cost-effectiveness, where resources are limited and training
needs are growing across various sectors such as aviation,
healthcare, education and manufacturing. Implementing
CBT in Nepal can improve the quality of training while
managing costs effectively. Below are key ways in which
CBT contributes to efficiency and cost-effectiveness in the
Nepalese context:

Ensuring Safety: The primary goal of CBT is to ensure
that aviation personnel can perform their roles safely and
effectively. CBT significantly contributes to reducing human
error and improving the safety of aircraft and passengers.

ATCs play a critical role in ensuring the safe, efficient, and
smooth operation of air traffic in the skies. ATCs are fully
prepared to manage complex air traffic flows and respond
swiftly to emergencies with various other tasks such as
aircraft separation, managing radio communications, and
ensuring the safe takeoff and landing of aircraft. Thus, their
responsibility is vast, requiring high levels of competence,
alertness, and a deep understanding of complex aviation
systems.

In Nepal, where mountainous terrain and adverse weather
conditions pose significant challenges and airports are
often located in remote and difficult-to-access areas, having
competent and well-trained ATCs is essential. Thus, CBT
ensures that trainees can handle these challenges by testing
their ability to react to real-world scenarios, especially those
that require quick decision-making.

Customized Learning: ICAO’s global standards for CBT
ensure that aviation professionals are trained to the same
high standards worldwide. This consistency is critical
for international operations, where safety protocols and
procedures must align across borders. For example, whether
a pilot is flying from New York to London or Kathmandu to
Tokyo, the competencies required for safe operation remain
consistent, regardless of the country or region.
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On the other hands, CBT can provide the flexibility to tailor
training programs to the unique requirements of controllers
working in different environments. For example, a controller
working ata busy airport like Tribhuvan International Airport,
Kathmandu may require different competencies compared to
one working in a more remote area like Taplejung/Lukla.
Thus, in Nepalese context, the CBT allows trainers to focus
on the specific skills that each controller will need for their
particular work environment and their training needs may
vary based on the specific region or airport where they will
work.

Building Real-World Skills: Traditional training methods
often provide a broad overview of topics without ensuring
mastery of specific skills. This can leave employees
underprepared for the practical demands of their roles.
Whereas, CBT addresses this by focusing on developing
essential, job-specific skills. Employees gain higher
proficiency and confidence, which reduces errors and
increases safety/quality of services. Thus, CBT emphasizes
practical, real-world applications rather than abstract
knowledge. This ensures that trainees acquire the necessary
skills and competencies that are immediately applicable
in their job roles by focusing on performance-based
assessments, meaning that ATCs are required to demonstrate
their skills in real-world situations. Thus, this practical,
hands-on approach is particularly important in the ATC field,
where controllers must be prepared to deal with emergency
situations, rapidly changing weather conditions, and
unexpected events. For instance, ATC training in Nepal will
focus on real-time decision-making and problem-solving
in Nepal’s complex airspace, which includes challenging
terrain and weather conditions.

Improved Efficiency and Confidence: Misalignment
between employee skills and organizational needs can hinder
overall performance and growth. CBT ensures that employee
development aligns closely with organizational goals. This
strategic alignment enhances overall effectiveness, as
employees have the exact skills needed to drive business
success. CBT allows trainees to progress at their own pace,
meaning they can focus on mastering specific skills before
moving on to more complex tasks. This tailored approach
helps to ensure that trainees are not spending time on content
they have already mastered, thereby improving overall
training efficiency.

In Nepal’s airspace, where the air traffic is becoming
increasingly busy, competent ATCs are vital to maintaining
efficiency. CBT not only equips controllers with the skills
to manage air traffic but also boosts their confidence. A
confident controller is less likely to make mistakes, which in
turn ensures smoother air traffic operations. The structured
approach of CBT helps trainees gain the confidence to
perform their duties efficiently.

Adaptation to Technological Advancements: The aviation
industry is constantly evolving, with new technologies,
systems, regulations, and procedures being introduced to
improve air traffic management. CBT allows ATCs to stay
updated with the latest technologies and methodologies. In
Nepal, where modern air traffic control systems are being
introduced to cope with increasing traffic, it is important
for controllers to be well-versed in the latest ATC systems,
CNS technologies, and other innovations. By integrating
technology into training programs, technology-based CBT
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can allow CAA of Nepal to deliver high-quality training.

Continuous Professional Development and Long-Term
Benefits: Training programs that are not aligned with
job requirements can lead to disengagement and a lack of
motivation among employees. CBT, on the other hand,
boosts employee engagement and motivation by applying
their job-specific skills directly to daily tasks and providing
clear progress markers. The approach promotes ongoing
professional development, which is vital in a field like ATC,
where new procedures and technologies are constantly being
introduced. Thus, CBT ensures that controllers can keep up
with required standards and continue to enhance their skills
throughout their careers.

In Nepal, where the availability of funds for large-scale
retraining initiatives can be limited, CBT’s ongoing nature
leads to long-term savings by reducing the need for full
retraining or redundant courses by allowing for more
sustainable, lower-cost professional development ensuring
that ATC training remains relevant and efficient.

Efficient and Cost-Effective Training: Traditional training
sessions often include unnecessary content, wasting time
and resources. Conversely, a CBT program focusing on real-
world application and practical tasks, reduces training time
and costs by focusing on essential skills and competencies.

In the context of Nepal, where training resources are limited,
this performance-based model reduce the overall cost per
trainee ensuring that training is both effective and cost-
efficient. CBT programs can be scaled easily to accommodate
a larger number of trainees, which is important for CAAN,
where training demand is being high. Once competency
frameworks and training materials are developed, CAA of
Nepal can be reused and adapted for different groups of ATC
trainees by potentially reducing infrastructure, instructor
costs and training resources.

Reduced Training Time and Increased Flexibility:
Reduced training time translates directly into lower costs for
training organizations. CBT reduces the overall training time
needed for trainees to achieve proficiency. This is particularly
beneficial in Nepal, where one-year long basic ATS training
can be reduce to 8-9 months only. Additionally, required
instructors will also be reduced significantly.

Challenges of Implementing CBT in Nepal

While the benefits of CBT are clear, there are several
challenges to its implementation in Nepal’s ATC training
programs. These challenges must be understood and
addressed to ensure the effective execution of CBT programs.
Below are some of the key challenges to implement CBT:

Limited Resources: Establishing and implementing of
CBT in the initial phase, requires significant investment in
resources such as simulators, technology tools, instructors
who are well-versed in this approach and access to real-world
scenarios. CAAN may face budgetary constraints that limit
their ability to implement CBT effectively.

Cultural and Organizational Resistance: Implementing
a CBT approach often requires a shift in mindset from
traditional training models, which focus more on completion
of coursework or classroom hours rather than demonstrating
proficiency in specific tasks. In many organizations, there
may be resistance to this shift, particularly from employees
or trainees who are accustomed to traditional training
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methods. Overcoming this resistance to change and aligning
stakeholders on the benefits of CBT can be difficult.

Defining and Standardizing Competencies: One of the
foundational elements of CBT is the identification and
definition of clear, measurable competencies. However,
developing a comprehensive list of competencies for specific
roles can be complex making it difficult to create standardized
competencies that are universally applicable.

Training and Development of Instructors: For CBT to be
successful, instructors need to have a deep understanding
of the competencies they are teaching and must be trained
in the methods of CBT, which are different from traditional
education models. There is a lack of qualified instructors in
CAA Nepal who are skilled in both the specific competencies
required for the role and the principles of CBT. Moreover,
instructors need to be ongoing professional development to
stay current with required standards for CBT.

Assessment Complexity: CBT emphasizes individualized
learning, which allows students to progress at their own pace
based on their mastery of specific competencies. However,
managing and tracking individual progress can be complex
rather than theoretical knowledge. Designing training
programs that can flexibly cater to different learning styles,
skill levels, and paces, while still maintaining consistent
quality and standards, is a significant challenge. This can
be more challenging than traditional models, where quality
control is easier to measure based on completion rates or
exams. In this context, developing valid, reliable, and fair
assessment methods that accurately measure the required
competencies can be difficult for CAA Nepal. It may face
struggle to adopt and tailored with global benchmarks for
proficiency check where, existing examination procedures
is totally based on traditional pass/fail methodology.
Additionally, tracking how well competencies learned
through CBT translate into real-world performance over time
can be difficult for CAA without continuous follow-up and
data collection. This requires effective assessment tools that
may go beyond CAAN policies/procedures.

Time and Scheduling Constraints: While CBT focuses on
the mastery of skills, it may require more time and flexibility
than traditional training methods. This can lead to challenges
in scheduling, especially for CAAN employee who are
already working full-time or where there are peak seasons
of activity. Allocating enough time for CBT while balancing
operational needs and staffing can be difficult, particularly
for CAA Nepal, where work schedules are demanding with
lack of ATC personnel.

Quality Assurance and Consistency: CBT requires ongoing
monitoring and quality assurance to ensure that the training
is effectively meeting its objectives. This can be more
challenging than traditional models, where quality control
is easier to measure based on completion rates or exams.
Ensuring consistency across different trainers and learning
modules is critical to maintaining the quality of the training
program.

How to implement CBT methodology in the ATC
profession in Nepal effectively

Implementing CBT effectively for ATCs in Nepal requires a
structured approach that aligns with international standards
and adapts to the local context. Here’s a comprehensive
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approach to implementing CBT in the ATC profession in
Nepal:

One of the first steps in implementing CBT in CAA, is the
identification of competencies required for each specific
role within the CAAN. ICAO outlines clear competency
frameworks for various job roles, focusing on both technical
skills and non-technical skills such as decision-making,
communication, and leadership. These competencies should
be based on the ICAO as well as the CAAN guidelines.
For example, Define the essential skills and knowledge
required for various ATC roles (e.g., Tower Controllers,
Area Controllers, Approach Controllers). They must
demonstrate competencies in traffic recognition & conflict
resolution, traffic planning phraseology & communication
skills, coordination, human factor principles & decision-
making under pressure, and knowledge of air traffic control
procedures, airspace, facility and handling uneven event.

Assess the current training system to identify gaps in
knowledge, skills, and experience. Review existing training
modules and compare them against the competency
framework. Engage current ATCs and trainers to get insights
into challenges and areas where improvements are needed.

Design and Develop CBT Modules: Adapt international best
practices to meet the needs of Nepal’s airspace and break
the training down into smaller, manageable modules, each
designed to cover a specific competency. The modules should
be structured progressively, starting from basic to advanced
skills. In the training materials, include practical exercises,
simulation sessions, and real-world scenarios without risk,
enhancing the effectiveness of training that reflect typical
conditions in Nepal’s airspace.

Implement Training Delivery Methods

For theoretical knowledge, use online platforms that provide
modules on aviation regulations, procedures, and technical
aspects.

For soft skills and scenario-based training, include face-to-
face sessions with role-playing, problem-solving exercises,
and peer learning.

Use ATC simulators for real-time training in handling traffic,
emergency situations, and conflict resolution.

On-the-job training (OJT) under the guidance of seasoned
controllers allows for knowledge transfer and skill-building
in a real-world environment.

Focus on building decision-making and stress management
skills by using real-life scenarios (e.g., handling heavy traffic,
emergencies, or complex weather conditions).

Continuous Assessment and Feedback

Competency should be evaluated regularly and assessed
continuously, not just at the end of the training for the
effectiveness of the training program. For this, develop
checklists based on the competencies to ensure that each
controller can demonstrate proficiency in all key areas.

Provide regular feedback to help trainees identify their
strengths and areas for improvement, ensuring they remain on
track to meet all the required competencies. For this, collect
feedback from peers, trainers, and supervisors to evaluate an
ATC’s performance and identify areas for improvement to
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ensure it aligns with changing technology, regulations, and
air traffic demands.

Ensure that all competencies, training modules, and
assessments should meet and comply with the specific
regulatory and safety standards set by ICAO and CAAN.

Foster a Safety Culture

Emphasize the importance of safety in every training module
and create a culture where controllers understand their role in
preventing accidents and mitigating risks.

Regularly incorporate emergency response drills to ensure
that controllers are prepared for high-stress and high-stakes
situations.

Use International Partnerships

Collaborate with neighboring countries or international
agencies for technical support and training. This will help
bring in global expertise and maintain international best
practices.

Consider exchange programs for controllers to learn from
other countries with more developed ATC systems.

Conclusion

CBT, as outlined by ICAO, is a fundamental approach
to develop aviation professionals who are not only

knowledgeable but also capable of performing their roles to
the highest standards of safety and efficiency. By focusing
on competencies, ICAO ensures that aviation personnel
worldwide are prepared to meet the challenges of the aviation
industry, adapt to new technologies, and contribute to the
overall safety and success of global air travel.

As we know that there are some challenges to implement
CBT methodology in ATC training of Nepal such as resources
limitation, cultural & organizational resistance, standardizing
competencies, development of instructors and complex
assessment process etc. CAA Nepal can address those
challenges with thoughtful strategies and leveraging modern
technology and resources. For this, CAA Nepal should define
clear & measurable competencies, develop effective CBT
modules and deliver the training with continuous assessment
& feedback that will be crucial to ensure safe and efficient
air traffic management and provides an ideal framework for
training large numbers of individuals by ensuring quality and
consistency. Additionally, for the effective implementation of
CBT in ATCs training of Nepal, it is necessary to align and
integrate with national/international standards and adapts it
to the local context by addressing local challenges, fostering
a safety culture and adopting international partnerships.
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Ever adventurous never dangerous, LUKLA
AIRPORT: Attributions for Communicational
improvements & weather disturbances

Tenzing Hillary (Lukla) Airport Civil Aviation Office, here
after called, THACAO, was built and established in the
year 1964 under the supervision of Sir Edmund Hillary. It
is one of the airport among 55 other airports (Operating /
Non-Operating / Under Construction) of CAAN at present.
Hillary who bought the land from local Sherpas for
US$2,650, was very much involved and tried to complete
the airport construction as early as possible. In the situation,
then, in respect of equipment, tools, technology & hardship
for its availability, he, even, organized Syabru dance in the
field for land flattening and compaction to develop it as
runway. Airport came into operation from September 1971.
Runway was paved in 2001 and in 2008, airport was renamed
“Tenzing Hillary Airport” from “Lukla Airport” in honor of
Sherpa Tenzing Norgay and Sir Edmund Hillary.

This is a tiny but very crucial infrastructure for not only to
Khumbu region but to whole country Nepal and mountain
dwellers, adventurers, researchers throughout the world as it
is serving as the only gate way to Mt. Everest as of date.
The length of paved asphalt runway is 527 m, width 30 m &
with an 11.7% gradient (runway slope). Accessible only to
helicopters and small, fixed-wing, short-takeoff-and-landing

(STOL) aircraft such as Twin Otter, Dornier, Late Turbojet,
Pilatus Porter aircrafts. The geographical challenges, critical
yet ever changing weather, location, Runway length and its
slope, large volume of air traffic to be operated in a limited
time window etc. make this airport most challenging and yet
it has become the second busiest airport of the country in
terms of aircraft movements from almost a decade. This is

* Manager, CAAN
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only possible because of the smart and delicate ANS made
possible through appropriate means of Communication
(Com.).

ANS, air navigation service, is provided from ATS, air traffic
services, tower and the type of services are Aerodrome Flight
Information Service and Alerting Service which provides
service for incoming and outgoing traffic or flights within
Lukla Flight Information Zone (FIZ) for safe, orderly and
expeditious flow of air traffic along with the meteorological
information services based on tower observation. Below
is the organogram of THACAO, with the reporting line to
higher authority as given in white letters.

Scope (Vision, Mission, Goals & Functions):

Vision: THACAO vision aligns and compliments to the
vision of CAAN & which is, “Making Air Services an
Effective Vehicle of high Economic Growth through Wide
Scale Tourism Promotion and Accessibility” in its area of
jurisdiction or responsibility under the direct supervision,
guidance and control of CAAN

Mission: THACAO mission also aligns and compliments to
the mission of CAAN & which is, “Ensuring Safe, Secured,
Efficient, Standard and Quality Service in Civil Aviation and
Airport Operations” in its area of jurisdiction or responsibility
under the direct supervision, guidance and control of CAAN.

Goals: In achieving the above Vision and Mission, THACAO
goals are:

To provide safe, secure, standard and seamless airport
operation and air navigation services in its area of jurisdiction
or responsibilities.

To ensure reliable air services through liaison with various
federal, provincial and municipal government bodies in
the district, other municipal organizations and various
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customers/partners like Airlines, Helicopter Companies,
Cargo Parties/Handlers and local organizations.

To ensure passenger services & delivery standards are
appropriately maintained.

To ensure air freight and air passengers are not unduly
charged and

To promote tourism & economic activities by developing
airport as hub of economic activities.

Functions: The functions of THACAO can be broadly
divided into 5 categories. They are Safety, Security, Air
Navigation, Aerodrome and General Aviation.

Safety: Safety is always given the importance in all the
organization and in aviation, safety is the utmost priority.
THACAO gives the highest priority to the safety of person
and property in aviation operation at its jurisdiction or
responsibility.

Security: Safety and Security often come together. If there is
no security, safety is compromised. Safety in the air also starts
from the security in the ground. Safeguarding civil aviation
against any unlawful acts, carelessness and or ignorance is
vital. Unlawful acts must be penalized immediately and acts
of carelessness and ignorance are to be stopped and corrected
by applying appropriate security measures. THACAO has
been effectively employing all security measures so far as
the resources and facilities are made available.

Air Navigation: THACAO provides Air Navigation Services
as Aerodrome Flight Information Service (AFIS) Station in
its area of jurisdiction for safe, orderly and expeditious flow
of air traffic in and out of this airport in addition to the search
and rescue services when such services may be required for
any organization.

Aerodrome Services: In addition to Air Navigation Services,
THACAO provides the applicable AFIS services which
include Rescue and Fire Fighting Services, Terminal services
like Arrival and Departure Services, Aircraft parking, In &
Out of Runway guidance, Cargo and Passenger Loading
and Off-loading, Secured Runway and secured Airside,
Meteorological Services etc. in the most effective and efficient
manner subject to available resources and its capacities.

General Aviation: THACAO receives all the permissions
given to various general aviation activities like para gliding,
unmanned free balloon, remotely piloted aircrafts or drones
and gather all the information and provide appropriate
information to the air traffics operating in that area to avoid
possible conflict or infringement of separations. THACAO
also imparts information and rules and regulations that govern
the general aviation in the interest of safety and security.

Organizational Brief: THACAO is one of the busiest airport
of Nepal. It is the second busiest airport in Nepal after
TIACAO in terms of air traffics that are handled in and
out of this airport including overflying traffics. Hence this
airport operates in 2 shifts from 6 A.M. early morning to 6
P.M. in the evening and it has staff strength of 17 including
8 professional staffs and 9 helping staffs. Because of being
the high traffic airport, it demands highly qualified Air Traffic
Controllers lead by senior and highly experienced Air Traffic
Control Supervisor. The THACAO Chief or Airport Manager
or Air Traffic Services Supervisor is fully responsible for all
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aspects of THACAO operation and management and reports
directly to Aviation Services Directorate - Deputy Director
General of CAAN. In addition, Airport Manager maintains
active coordination with various CAAN Departments and
Divisions on matters related to aviation safety, security,
ongoing projects, airport and Air navigation equipment
maintenance etc. Therefore, the THACAO organization is
dynamic organization requiring complex coordination within
CAAN as internal and external organizations outside CAAN.

A month’s work diary put as weekly summaries:

The following are the details of the one-month work during
October, 2024 as weekly diaries:

Tenzing Hillary Airport

TABLE-1, Fixed & Rotary Wing Flt. Data (Week wise) during October 2024 as first
week starting as 2-8 Oct.

FW e FIXED WING ROTARY WING
rawep | VY| o o (ol 3 (g] g gz
wiae | Oole | BB E| B B BB B

as 40 = = | = = 5= = =z |B

34 80 20 12 11 29 56 | 67 49 1 100

39 80 0 0 0 25 18 76 30127

45 80 30 0 0 26 5470 11 | 107

39 80 2 32 0 24 43 64 86 | 132

45 80 39 37 12 28 86 | 128 | 121 | 135

53 80 53 0 47 29 69 70 133 | 117

40 80 20 0 40 33 88 7 102 | 96

295 560 164 81 110 194 | 414 | 546 | 505 | 814
PLANNED EQUIVALENT PER WEEK AVERAGE FOR FW 280 & RW 560 FLIGHTS.

Week One: Although, as a team member, I was performing
all the activities in the AFIS Tower to get the real picture
behind the scene that how aircrafts are guided from point of
departure to point of destination focusing on the types and or
methods of Com.s employed and the major form of the Com.
in Lukla AFIS Tower in particular to the ATC-Pilot Com. and
to see the Com. work load impacts due changes in Com. with
change in weather. I was focused on Com. both in its FORM
and CONTENT. The forms of Com. employed and contents
were of course all forms: voice/data (using VHF, AMHS, Log
Book, Viber, Telephone, Hot Line) and technical Com. All
forms of Com. were being employed e.g. Voice, Manual Data,
Digital Data, Formal Com. and Informal Com., Recorded and
non-recorded Com. Voice Com. was the major form of Com.
Most Com. was pre-determined phraseologies and were
technical in nature and all Com. with pilot were recorded in
VHF automatically and digital data also remained recorded in
computer archives whereas manually data were also recorded
in the duty log book and daily aircraft movement logbooks.
Telephone and Hotline Com. were found not having any
record system. Use of social media like Viber was also being
used to communicate weather for one way telecast and those
were backed in tower computer.

This week,

1. Out of total 12X7= 84 hours available for operation per
week {(Sunrise to Sunset everyday) 12 hours per day X 7
days}, week one, Fixed Wing (FW) hours available was
39 hr. 54 min. & Rotary Wing (RW) hours available was

Souvenir 2024 47



76 hr. 36 min. due to weather.

FW had planned 295 for the week but operated 164 and
RW had taken permission for 560 chartered flights but
operated 414 flights.

On significant operational matters of concern this week
and my learning, following were observed:

e Getting ticket for flight to/from Lukla is very difficult
so it is advisable to make a flexible schedule if one is
travelling to / from Lukla. Second, it is very difficult
to know which flight one may be flying because air
ticket has different flight number then programmed
flight number and all passengers are collectively
called to report early morning hours causing massive
congestion. This situation further complicates when
weather at destination gets bad compelling airlines
to reschedule destinations as per weather. Flight data
management in AMHS becomes difficult as airlines
make frequent changes in flight programs sometimes
even pilots are confused.

* Only specially trained and licensed Air Traffic
Controllers (ATCs) are authorized for ATS job in any
AFIS stations in Nepal including Lukla & yet it is
more restrictive here in Lukla.

¢ Lukla weather get frequently changed and the weather
at Lukla becomes critical for safe aviation operation
suddenly, which makes it very difficult to predict the
weather and flight operation at Lukla always carry
some degrees of uncertainties.

¢ Familiarizing with local topography, local procedures,
aerodrome layout, Fixed and Rotary Wing Aircraft
Parking positions & their capacity on ground is a
must. Also knowledge of nearby Heli Landing Site
(HLS) named Surke, Chauri, Hospital are of very
important just in case Lukla gets bad.

e Getting acquainted to, make frequent actual weather
reports, visualize the AFIS circuit traffic, frequent
traffic movements towards higher mountain & local
traffic behaviors are vital.

Com. tools employed at Lukla AFIS Tower were:

* Air— Ground Com.: VHF — Voice, Light Gun — Signal
as contingency

e Air — Air (e.g. Inter Pilot Com. one aircraft to other
aircraft): VHF

¢ Tower — Ground Local Level: UHF, PSTN Telephone,
Mobile, Audio e.g. Siren, Visual e.g. Light Gun as
contingency measure.

¢ Station —station: Digital Data - AMHS, Text Messages
— Viber, Voice Data — PSTN, Hot Line.

Week Two: This week,

1.

Out of total 84 hours available for operation / week, FW
hours available was 17 hr. 40 min., RW hours available
was 58 hr. 41 min. due to weather.

FW had planned 280 for the week but operated 81 and
RW had taken permission for 560 chartered flights but
operated 546 Flights.

On significant operational matters of concern this week
were:
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*  On 9% Oct, at 0123Z, Capt. XXX of TRAXXX makes
complain of F.W. A/C for not following proper parking
line. Ground staffs / Marshallers were informed to
strictly comply the parking line and hence guide pilots
accordingly.

* No fixed wing flight on 11 Oct., so many rotary wing
flights operated from Lukla as well as Surke as a
result, four (4) aircrafts had made N/S at Surke.

Week Three: This week,

1.

Out of total 84 hours available for operation/week, FW
hours available was 33 hr. 40 min., RW hours available
was 65 hr. 49 min. due to weather.

FW had planned 280 for the week but operated 110 and
RW had taken permission for 560 chartered flights but
operated 505 Flights.

On significant operational matters of concern this week:

* This week, weather was not good most of the days but
many helicopters were flown in and out of Lukla with
equal number of overflying helicopters.

* On 19 Oct., Five (5) Aircrafts diverted due volatile
enroute (bad) weather, e.g. STAXXX, TRAXXX,
STAXXX, TRAXXX, & SMAXXX diverted to
Ramechap.

*  On 20 Oct., 9XX Helicopter of XXX Airlines made a
wrong parking at Helipad which puzzled Marshaller
(near incident). Capt. XXX.

* On 21 Oct., 9XX was issued clearance for rescue
flight without HQ permission as request could not be
made because there was no internet (as per airlines).

* On 21 Oct.,, STAXXX (D228) made “Go Around”
initiated by pilot to separate with Helicopter on Final
Approach Path but both aircraft made left turn so
controller had to instruct Helicopter to turn right.
Conflict aborted. Later both aircraft landed safely.
Helicopter 9-XX pilot (foreigner) was not so much
familiar with Lukla traffic.

* On 2l Oct., VVIP movement at Kathmandu caused %
hour Kathmandu airport closed for other traffic which
made aircraft to hold on ground as well in Lukla.

* On 22 Oct., Telephone and Hot Lines were
unserviceable for 1-hour due problem with NTC
Signal.

Week Four: This week,

1.

Out of total 84 hours available for operation per week, FW
hours available was 64 hr. 25 min., RW hours available
was 74 hr. 10 min. due to weather.

FW had planned 280 for the week but operated 194 and

RW had taken permission for 560 chartered flights but
operated 8§14 flights.

3. On significant operational matters of concern this week,

* On 23 Oct., SMAXXX, L410 aircraft from right base
turned outbound due to indication problem & diverted
to Kathmandu. But immediately after lminute, it
reported indication normal and continue to Lukla. It
landed safely at 0113Z. (Landing gear indication gets
normal on reset).
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* On 25 Oct., 0729Z, 9-XX made 360 and proceeded
to Phaplu area then diverted to Ramechhap due
indication problem.

* On 25 Oct.,, 0751Z, Bomb blast at PAIYA Area
without any information, warned to KPLRM for them
to warn contractor to compulsorily get permission to
blast on the sensitive area of airport vicinity.

e On 26 Oct, At 0456Z, 9-XX passenger on
disembarkation from aircraft, 1 passenger got fainted
and PIC asked for assistance. Needful assistance was
provided.

* On 26 Oct., XXX Helicopter landed at Thukla due
to bad enroute weather while coming back from high

9-XXX Helicopter Kalapatthar-Lukla reported
MANJO at 0342Z followed by 9-XX helicopter
GOREKSHEP to LK following visually. Asked both
aircraft to report Left Base Runway 06. 9-XXX left
base at 0344Z at which time STAXXX on right base.
STAXXX was given Runway Clear. 9-XXX advised
to hold and be No. 2 in landing but it made sharp turn
to North & 9-XX who was behind was very close.
STAXXX landed 0345, 9-XXX landed 0346 & 9-XX
at0347Z. Capt. Michel of 9-XX made verbal complain
of dissatisfaction over traffic sequencing or holding
helicopters unnecessarily which was discarded by
ATCs.

mountain side. Weather disturbances time duration and flight demand data
e On 27 Oct., At 0345Z, STAXXX KT-LK Checked vs. actual performed flight data compilation (during October
Phaplu pass at 0338Z & entering valley at 0343Z.  2024) are given in Table 1 and 2.

Tenzing Hillary Airport:
TABLE-2, Weather Disturbances to F.W. vs. R.W.: A Comparison Table

Oct-24
Total Total Total o Remarks:
Available Available Available Pl;l;;ed Operated | % FW fits. Pl]:n‘l;]ed Ol;:‘;;ted e R:)V tﬂ(tls. Overfly | Increase in
Date Operation Hour for Hour for .o . | EW. Flights | Operated of | . ", Lo operate HELI | O/FasLK
P Flights in g P Flights in | Flights in | of planned
Hours in F.W. in R.W. in N gmber in Number | planned fits. N gmber N gmber gi hts Traffic Wx. gets
minutes minutes minutes b " " g bad
1-Oct-24 720 410 600 41 28 68.29 80 68 85 96 "
2-Oct-24 720 279 620 34 20 58.82 80 56 70 7 !
3-Oct-24 720 200 660 39 0 80 18 22.5 9 !
4-Oct-24 720 435 515 45 30 66.67 80 54 67.5 16 "
5-Oct-24 720 70 701 39 2 80 43 53.75 15 "
6-Oct-24 720 495 720 45 39 86.67 80 86 107.5 2 "
7-Oct-24 720 695 720 53 53 100.00 80 69 86.25 1 !
8-Oct-24 720 220 680 40 20 50.00 80 88 110 3 "
9-Oct-24 720 190 720 39 12 30.77 80 67 83.75 3 "
10-Oct-24 720 0 560 35 0 80 76 95 29 "
11-Oct-24 720 0 475 32 0 80 70 87.5 50 "
12-Oct-24 720 320 621 40 32 80.00 80 64 80 6 "
13-Oct-24 720 475 720 40 37 92.50 80 128 160 2 "
14-Oct-24 720 30 530 40 0 80 70 87.5 71 "
15-Oct-24 720 45 495 40 0 80 71 88.75 42 "
16-Oct-24 720 355 720 40 11 27.50 80 49 61.25 23 "
17-Oct-24 720 0 115 40 0 80 3 3.75 98 !
18-Oct-24 720 0 423 40 0 80 11 13.75 154 "
19-Oct-24 720 0 561 40 0 80 86 107.5 97 "
20-Oct-24 720 410 690 40 12 30.00 80 121 151.25 22 "
21-Oct-24 720 535 720 40 47 117.50 80 133 166.25 2 "
22-Oct-24 720 720 720 40 40 100.00 80 102 127.5 14 "
23-Oct-24 720 720 720 40 29 72.50 80 100 125 3 !
24-Oct-24 720 720 720 40 25 62.50 80 127 158.75 1 "
25-Oct-24 720 720 720 40 26 65.00 80 107 133.75 6 "
26-Oct-24 720 535 535 40 24 60.00 80 132 165 2 "
27-Oct-24 720 720 720 40 28 70.00 80 135 168.75 0 !
28-Oct-24 720 0 315 40 29 72.50 80 117 146.25 1 "
29-Oct-24 720 450 720 40 33 82.50 80 96 120 3 !
30-Oct-24 720 270 720 40 17 42.50 80 84 105 7 "
31-Oct-24 720 0 720 40 0 80 81 101.25 19 "
Total 22320 9609 18576 2512 804
eplas 720 310.00 600.00 81.03 25.94
Average
% of 720 or Reliability of flight in terms of time available due weather at Lukla: Fixed Wing = 43.6 & Rotary Wing = 83.33
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CONCLUSION AND RECOMMENDATION

Working at Lukla is both challenging and demanding job
environment. Types of challenges are both professional and
nonprofessional. This keen observation of 1 month has given
so much of insights that some of which had never been faced
in long aviation career and it was like revisiting one’s own 30
years of professional work. Working at Lukla AFIS was full
of excitement, joy, challenge and high sense of responsibility
and accountable direct to the world communities. It’s never
been so difficult to balance production and protection because
almost all of the Khumbu’s Economy is served through this
airport hence the public pressure it has for production & the
airport is categorized as the most adventurous (extreme) in
the world wrongly sensitized as one of the most dangerous
airport. Below are some of the representative scenario as
brief account of experience during October 2024 followed
by conclusion and recommendations.

Lessons Learnt

The richness and the vitality of ATC-Pilot Com. never
been felt the way it is felt at Lukla. The challenges faced
by ATCs at this airport are many despite these challenges
they have done tremendous work for the safety & efficiency
of air transportation in this region. Following are some of
the important lessons learnt from this 1-month work at this
airport.

e In general, ATCs mostly rely on VHF Com., Air-
Ground Automatic voice and digital data with
RADAR surveillance but here in absence of Air-
Ground Automatic Voice and digital data and
RADAR Surveillance, VHF Com.’s vitality cannot
be exaggerated. At such fluency, clarity, speed and
preciseness of the messages combined matter the
most. Because, at this airport, everybody will have
to work under extreme time pressure i.e. in a small
window of time more and more flights are required
to be safely completed therefore every single second
counts.

e Besides the normal and or official channels of aviation
Com., here extensive use of social media like VIBER
& WhatsApp have become compulsion to ensure that
the safety sensitive data like Weather, Flight Programs,
Facility Status, Aerodrome Status etc. are delivered to
the appropriate recipients in timely manner.

e Lukla Tower is equipped with all available and
possible means of Com. yet these services cannot
ensure 100 % availability hence not 100% reliable.

* ATCs at Lukla tower are employing all means of
Com. available there as back up or regular e.g. VHF,
UHF, HF, Siren (Sound) Signal, Visual Light Signals,
(even Visual Signals from roof top with whistles &
hand signals), CCTV video live footages and records,
Satellite Internet, PSTN NTC Land Line, Hot Line,
NTC Mobile, Ncell Mobile, VIBER, WhatsApp.
Exploration of all these channels when needed is a
must because except (very few dedicated Com. like)
VHF, not all are reliable at times so there must be
alternate for contingency provisions.

¢ Excellent inventory keeping and housekeeping for
efficient and tactful utilization of limited resources
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which includes human resources, maintenance spare
parts, cleaning & sanitation logistics management,
budget, extreme weather-related contingencies etc.
are other essentials for Lukla AFIS Tower Operation.

* Maintaining harmony with local community and local
municipal or administrative bodies with appropriate
channel of coordination and cooperation are absolute
needs. Appropriate level of engagement to the local
community and educational outreach programs on
“the fate of aviation safety & efficiency” certainly
pays off and it’s benefit multiply in long run.

Conclusion

Com. is vital for day to day living and anything to almost
everything. The focus of this article is to highlight the
importance of special Com. in aviation operation for safe,
orderly and expeditious flow of air traffic in and out of Lukla
AFIS jurisdictions.

Lukla is the second busiest airport in Nepal after TIA and
that too if we consider infrastructure wise, we can theorize
to conclude that this is the busiest airport of Nepal especially
during spring and autumn seasons when tourist travel demand
exceeds capacity. In absence of specific and or special
ground-based navigation and surveillance systems, Com. is
the solo means of safe, orderly and expeditious conduct of
flight operation in and out of Lukla AFIS jurisdictions as an
aid, outside of the aircraft. In a typical day, Lukla handled
416 air traffic movement safely which is the record number,
nevertheless Lukla handles more than 350 traffic movements
daily in Spring and Autumn Seasons regularly. This is
only possible with robust Com. infrastructure and highly
motivated skilled & dedicated ATCs in Lukla AFIS Tower.

Recommendations

Although Lukla AFIS is handling the busiest air traffic in
Nepal safe, orderly and efficient manner, there are many
rooms to improve the Com. infrastructure.

All works in aviation have their chain effect hence carry
unique importance however AFIS and MET Services are the
two major areas that Lukla AFIS must ensure every moment
during active operation. Therefore, below recommendations
are focused in the area of Com. for safe and efficient flight
operation in and out of Lukla Aerodrome to improve the
present Com. systems at Lukla AFIS Tower so as to enhance
flight operation safety, reliability and efficiency:

1. Lukla AFIS Tower is very close to the fixed wing apron
and the runway’s aircraft line up position which causes
heavy noise in the Tower. Further the noise level is
alleviated because of the nearby old helipad which caters
3 or more helicopters at the tie new helipad is fully
occupied. Therefore, the AFIS Tower should be relocated
at least 50 meters away from aircraft’s operation area.

2. The AFIS Tower is not made noise proof therefore until
relocation of Tower is not done, as a short term solution,
the present AFIS Tower room should immediately have
insulated to make it noise and heat transfer proof.

3. The internet service at AFIS Tower should be made
reliable and high speed. NTC will soon be providing
service with fiber connections this will improve both
voice and data Com. Present AMHS is served through
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satellite internet which is also not reliable because weak
reception, slow internet (bandwidth) and interruptions
due severe weather are hindering for the reliable AMHS
services. Therefore, while this internet should retain as
back up, it should immediately have upgraded with fiber
net connection as soon as possible.

. The current UHF hand held voice Com. service, only
being used for THACAO staffs, should be expanded to
cater key airlines personnel and security personals at key
security areas.

. Current system of transmitting Weather data, Flight
Programs, Facility Status etc. is not a recognized formal
procedure. Therefore, all these should be incorporated
into established Standard Operating Procedure to make
them standard and legitimate or its’ alternate system or
procedure should be in place as soon as possible.

. At present, Lukla AFIS VHF cannot cover envisaged
operation area or traffic of immediate concerns i.e. nearby
Lamjura Pass, Phaplu Area and towards high mountain
north and east areas which has hindered the effective
position reporting of the traffic and flow of information
during search and rescue operation. Therefore, these
areas should be made VHF covered with installations

*kk

]

of VHF repeater stations or appropriate means. Further
current capacity of Lukla VHF be expanded.

. Ideally, Lukla AFIS tower should be equipped with

aircraft tracker monitor for immediate surveillance of all
air traffic in the Khumbu region, it would be very helpful
should there be air-ground Com. failure.

. Present AFIS Manual should be expanded to recognize

and cover all sort of essential Com. modes in practice.
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Anil Basnet*

Introduction to Airport Charges

Airport charges are fees assessed by airport for the services
they provide to their users/customers (Airlines, cargo
operators and Passengers). Airport charges are fundamental
to finance the day to day operations of airport and to fund
investment in infrastructure projects. Airports are in a
position of natural monopoly, having no other competing
airport in the same peripheral area. Natural monopolies, in
the absence of effective and strong economic regulation can
abuse their dominant market power. Airport can arbitrarily
fix price of services and facilities and exploit the users just
for maximizing their unjustified profits. Monopoly status can
also lead to inefficient delivery of services. Thus, economic
regulation is necessary to check monopoly market power
of airports and to ensure cost sensible efficient and quality
services in airport.

Airport Charges Related Policy in Convention on
International Civil Aviation (Chicago Convention)

As per Article 15 of the Convention on International Civil
Aviation (Chicago Convention) States shall consider the
legal obligations such that:

a) every airport in a Contracting State which is open to
public use by its national aircraft shall likewise, subject
to the provisions of Article 68, be open under uniform
conditions to the aircraft of all the other Contracting
States. The like uniform conditions shall apply to the
use, by aircraft of every Contracting State, of all air
navigation facilities, including radio and meteorological
services, which may be provided for public use for the
safety and expedition of air navigation;

b) any charges that may be imposed or permitted to be
imposed by a Contracting State for the use of such
airports and air navigation facilities by the aircraft of any
other Contracting State shall not be higher,

1) as to aircraft not engaged in scheduled international
air services, than those that would be paid by its
national aircraft of the same class engaged in similar
operations; and

ii) as to aircraft engaged in scheduled international air
services, than those that would be paid by its national
aircraft engaged in similar international air services;

c) all such charges shall be published and communicated
to ICAO, provided that, upon representation by an
interested Contracting State, the charges imposed for
the use of airports and other facilities shall be subject
to review by the Council, which shall report and make
recommendations thereon for the consideration of the
State or States concerned. No fees, dues or other charges

* Manager, CAAN
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Doc 9082- ICAO’s Policies on Charges for
Airports and Air Navigation Services

shall be imposed by any Contracting State in respect
solely of the right of transit over or entry into or exit
from its territory of any aircraft of a Contracting State or
persons or property thereon.

Key Charging Principles

States are encouraged to incorporate the four key charging
principles  of  non-discrimination,  cost-relatedness,
transparency and consultation with users into their national
legislation, regulations or policies, as well as into their
future air services agreements, in order to ensure compliance
by airport operators and air navigation services providers
(ANSPs). Civil Aviation Authority of Nepal has also applied
the below mention key charging principle in its policies:

1. Non-discrimination

Non-discrimination requires the application of uniform
conditions, to all users from any Contracting State, for the use
of equivalent airport or air navigation services. In particular,
charges must not discriminate between foreign and domestic
users, or between two or more foreign users, engaged in
similar operations.

2. Cost-relatedness

Charges should reflect the cost of facilities and services
provided to the users. The allocation of costs should be
determined on an equitable basis, so that no users shall be
burdened with costs not properly allocable to them according
to sound accounting principles. The resulting charges should
also be determined on a sound accounting basis and may
reflect economic principles to the extent that the resulting
charges are in conformity with Article 15 of the Chicago
Convention and principles in the present policies.

3. Transparency

Sufficient, accurate and appropriate information should
be exchanged between the service providers and users in a
timely and efficient manner with the objective of identifying
the connection between the provision of facilities and
services and charges, to enable users to understand, among
others, charging methodologies and their administration.

4. Consultation with users

Service providers and users should participate in constructive
engagement before the introduction of new charges or
changes thereto. Such engagement should include, but is not
limited to, discussions on performance, capacity development
and investment plans. Transparent and relevant information
relating to the proposed changes should be provided, and the
views of users should be given proper consideration during
the process.
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Principles of the cost basis for Airport Charges and Air
Navigation Service Charge

As a general principle it is desirable, where an airport is
provided for international use, that the users shall ultimately
bear their full and fair share of the cost of providing the
airport. It is therefore important that airports maintain
accounts that provide information adequate for the needs of
both airports and users, and that the facilities and services
related to airport charges be identified as precisely as possible.
Airports should maintain accounts that provide a satisfactory
basis for determining and allocating the costs to be recovered,
should publish their financial statements on a regular basis,
and should provide appropriate financial information to users
in consultations. Moreover, it is recommended that States
consider the application by airports, where appropriate, of
internationally accepted accounting standards.

Civil Aviation Authority of Nepal has implemented Nepal
Financial Reporting Standard pronounced by The Institute of
Chartered Accountant of Nepal since 2015/16 which is based
on internationally accepted accounting standards.

In determining the cost basis for airport charges, ICAO
recommends the following principles:

a) The cost to be allocated is the full cost of providing the
airport and its essential ancillary services, including
appropriate amounts for cost of capital and depreciation
of assets, as well as the costs of maintenance, operation,
management and administration. Consistent with the
form of economic oversight adopted, these costs may be
offset by non-aeronautical revenues.

b) In general, aircraft operators and other airport users,
including end-users, should not be charged for facilities
and services they do not use, other than those provided
for and implemented under the Regional Air Navigation
Plan.

¢) Only the cost of those facilities and services in general
use by international air services should be included, and
the cost of facilities or premises exclusively leased or
occupied and charged for separately should be excluded.

d) While airports should maintain cost data in sufficient
detail to facilitate consultation, transparency and
economic oversight, it may be beneficial to develop more
aggregated cost bases in certain circumstances for the
purpose of setting charges. However, the aggregation
should be done in a logical and transparent manner
accompanied by safeguards, as appropriate, regarding
consultation and, where possible, agreements with users
to avoid discrimination among users.

e) An allocation of costs should be considered in respect of
space or facilities utilized by government authorities.

f) The proportion of costs allocable to various categories of
users, including State aircraft, should be determined on
an equitable basis, so that no users shall be burdened with
costs not properly allocable to them according to sound
accounting principles.

g) Costs related to the provision of approach and aerodrome
control should be separately identified

h) Airports may produce sufficient revenues to exceed all
direct and indirect operating costs (including general
administration, etc.) and so provide for a reasonable return
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on assets at a sufficient level to secure efficient financing
in capital markets for the purpose of investing in new or
expanded airport infrastructure and, where relevant, to
remunerate adequately holders of airport equity.

i) The capacity of users to pay should not be taken into
account until all costs are fully assessed and distributed
on an objective basis. At that stage the contributing
capability of States and communities concerned should
be taken into consideration, it being understood that any
State or charging authority may recover less than its full
costs in recognition of local, regional or national benefits
received.

j) Costs directly related to oversight functions (safety,
security and economic oversight) for airport services
may be included in the airport’s cost basis, at the State’s
discretion.

The process of setting Airport Charges

The Airport's Accounting System should provide basic
information to assess the financial health of the airport, to
justify the charges imposed on its users and to assess the
performance of the airport over time. While the accounting
process behind financial statements is referred to as financial
accounting, the process of allocating financial data to
cost centers and service lines is often referred to as Cost/
Management accounting.

A cost accounting system should be able to generate cost centre
statements that will enable airport management to monitor
airport activity according to various functions. Because most
airport costs are fixed —independent of the number of daily
aircraft movements at the airport — the ability to examine
costs by cost centre allows airport management to monitor
and/or control costs as they are incurred.

Accourts for

Central heating and
oooling plant

Airside maintenance
Administration
and finance

Acoounts for management
accounting (cost centres)

= | T

T meamane
N sovemines ) Concessions
s — Passenger processing
Airsice
Accounts for management » Statements for
[

‘accounting (service lines)

p——— T
¢~ Determine costbases

e for charges B "

Figure: The Accounting and Cost Determination Process
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Summarized calculation of Airport Charges

—

Aero Charges = Capex +Opex + Cost of Capital
Traffic

Few examples of Cost Basis for Individual charges on Air
Traffic

Landing Charges

This would include the costs of aircraft movement areas
(except remote parking stands) and their associated lighting
(unless lighting is charged for separately), firefighting and
ambulance services, costs of security services attributable
to the aircraft movement areas (unless security services are
charged for separately), aircraft noise and emissions (unless
either or both are charged for separately), and air traffic
control (including communications) and meteorological
services (unless either or both are charged for separately).

The following principles should be considered when landing
charges are established:

a) Landing charges should be based on the aircraft weight
formula, but could take into account other considerations.
The maximum certificated take-off weight as indicated
in the certificate of airworthiness (or other prescribed
document) should be used, while considering local
restrictions that may affect aircraft maximum take-off
weight. Allowance should be made for the use of a fixed
charge per aircraft or a combination of a fixed charge
with a weight-related element, in certain circumstances,

such as at congested airports and during peak periods.

b) Where charges for approach and aerodrome control are
levied as part of the landing charge or separately, they
should be consistent with policies on charges for air
navigation services

c) Stage length flown should not be a factor in determining
landing charges.

Passenger Service Charge

Costs of passenger terminal facilities that are attributable to
passenger processing, including the costs of security services
attributable thereto (unless security services are charged for
separately), and the costs of ground access facilities and
services attributable to passenger terminal access.

Efficiency of collecting airport charges levied on passengers
should be considered to avoid queues and delays at airports.
ICAO recommends that where the collection of a passenger
service charge directly from passengers at an airport gives
rise to such facilitation problems, these charges should be
levied through the aircraft operators where practicable. The
need for consultations between airport entities and users at
the local level with a view to alleviating collection problems
should be emphasized.

DISTRIBUTION OF CAAN'S TOTAL AIRPORT REVENUE

Non Aeronautical
Revenue
5%

Regulatory Revenue
1%

Non Operating
Revenue
5%

Source: CAAN Provisional Financial Statement 2080-81
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CAAN's Policy on Cost recovery for Airport Service
Charge

Section 28 of Airport Service Charge Regulation, 2078
(2022) deals with the determining service charge on the
basis of cost recovery.

As per this section 28, Authority will charge service facility
fee by determining the rate on the basis of cost recovery of
the service while providing the service as per this Chapter.

Explanation: For the purpose of this rule, "Cost Recovery"
shall mean the fulfillment of the total cost per unit of service
that amounts to the total sum of direct costs incurred or to be
incurred for the provision of any service and the overhead
costs. For this purpose, administrative expenses, operating
expenses, deduction and cost of capital or loan and generally
return on investment up to 15 percent shall also be included.

Need of Economic Oversight

Customers who are not satisfied with a service provider’s
price or level of service have the choice to switch to another
service provider in a competitive market. But, such choice
is generally not in the case of natural monopoly sectors
like airports. Such a situation warrants state’s intervention
for economic oversight to supervises commercial and
operational practices of an airport or ANSP to ensure that
service providers are efficient and consumers receive quality
services for a reasonable price.

ICAO’s policies in Doc 9082 set out the objectives
reflecting areas of potential need for appropriate economic
oversight
Minimize the risk of anti-competitive practices or abuse
any dominant position
Ensure non-discrimination and transparency in the
application of charges
Ascertain that investments in capacity meet current and
future demand in a cost-effective manner
Protect the interests of passengers and other end-users

Possible Forms of Economic oversight

Economic oversight may take several different forms, from a
light-handed approach (such as the application of competition
law) to a more robust approach (such as direct regulatory
interventions in the economic decisions of airports).

Rohusit
approach

Rate of return regulation

Price cap regulation

Institutional requirements

Fallback regulation

Application of competition law

Light handed
approach

Picture: Forms of Economic Oversight
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1. Application of Competition Law

The concept of competition law refers to Laws
(including regulations and policies) which foster or
maintain competition in marketplace by prohibiting anti-
competitive practices

The process of applying competition law normally
consists of:

v Responding to complaints
Monitoring market behaviors
Prosecuting offenders
Adjudicating liability

ASENENRN

Imposing sanctions upon parties adjudged to have
violated the law

2. Fallback regulation (“market regulation”);

Fallback regulation is based on making explicit “threat” of a
more robust form of economic oversight if a company does
not ensure that its behavior stays within “acceptable” bounds.
The benefit of this light-handed approach is to mitigate
a potential risk of abusing a dominant position without
incurring the regulatory costs and distortions.

3. Institutional Requirements (“institutionalized checks

and balances”);

v' Interests of all stakeholders could be best served
if users were sufficiently well informed through a
constructive engagement of airports and users.

v’ Certain institutional requirements can enhance
transparency and the flow of information between
airports and users.

4. Price Cap Regulation (“incentive-based regulation”)

Some forms of economic oversight are designed
to encompass incentive elements within them. The
archetypal example is price cap regulation, under which
the regulator sets a maximum chargeable rate applicable
for a specific period, normally by using the retail/
consumer price index(CPI) minus (or plus) an incentive
target (an “x” factor).

CPI-Xor CPI+X

Target exceeded: The airport may keep any over-
recoveries.

Target not met: The airport would not be allowed to

increase charges to compensate for the under-recovery and

would have to find the means to balance its accounts during

the regulated period

5. Rate of return regulation
A rate of return regulation (also called cost of service
or cost-plus regulation) is designed principally to
address the issue of excessive profits in enterprises with
monopoly characteristics. The airport may be required to
obtain approval for the level of charges and investments,
the objective being to limit the airport’s rate of return on
capital at the level prevailing in a competitive market.

Selecting Appropriate Form of Economic Oversight
In selecting the appropriate form of economic oversight:

v’ States should first consider the scope and degree of
competition

v" Where competition or the threat of it is sufficiently strong,
the application of competition law is likely to be adequate
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v Robust approach when competition and competition law
would be insufficient

v’ Assess potential costs and benefits related to the form of
economic oversight

v In some situation the combinations of two or more of the
forms may yield best form of economic oversight

Conclusion

Today, economic regulation of commercial airport by a
national regulatory body is a fairly complex matter. On one
side the user needs to be protected against the excessive
charges and practices by the airport which abuse their
monopoly-based powers, on other hand free market forces
are the proven fundamentals to foster growth and to attract
private investment in major infrastructure projects, such
as an airport expansion. Economic Regulation of airport
has its root in government funded airport development
programs, where airport infrastructure to be funded had to be
economically justified.

The Major element of economic airport regulation concern
airport charges. The airports defend their charges by
stating that they must invest in infrastructure enhancement
and expansion projects in order to meet future demand. In
addition, the airports advocate the need for less regulation on
charges. economic regulation is necessary to check monopoly
market power of airports and to ensure cost sensible efficient

and quality service in airport. A rationally designed economic
regulation can benefit both the user and the regulated airport
itself helping to balance the interests of airports, airlines, and
passengers while promoting fair competition, cost efficiency,
and infrastructure development.

Reference

1. Doc 9082- ICAQO’s Policies on Charges for Airports and Air

Navigation Services

Doc 9562- Airport Economics Manual

Doc 9161- Manual on Air Navigation Services Economics

The Convention on International Civil Aviation, Chicago

Convention

5. Routledge Handbook of Public Aviation Law- Paul Stephen
Dempsey and Ram S. Jakub

6. Audit of Airlines; Audit and Accounting Guide by American
Institute of Certified Public Accountants Civil Aeronautics
Subcommittee, University of Mississippi

7. ACI Policy brief : Airport Ownership, Economic Regulation
and Financial Performance

8.  Graham, A. and Morrell, P. (2017) Airport Finance and
Investment in the Global Economy,

9. Managing Airports an International Perspective by Anne
Graham

AW

10. Airport Finance by Dr Paul Stephen Dempsey

11. Seth B. Young and Alexander T Wells, Airport Planning and
Management

*kk

Gulmi Resunga Airport

Souvenir 2024

26" Anniversary of CAAN



A TITeR HETIAT SATEATIT

G

U SYTATE AT SITAT AT, FidTee, ATerd TIAr T
TEART A W & | A T AgEed G
Teg® Fed-auTd] H1A 8l | Jqals q-aed gerdl
1 T e Ui el e | I 9] K0 T TR
TYH AY GFH! TAOAT G Taq-A AEEEH] g€l
I C R S I EIC I EC ECINEIERI D]
W ¥ ofaggl are WA | A e g, B
T FARE Were BR T <A, S8 qQchlae
FACATHT TSN AT A& Geraamar Wig Gyt
foRlT | T e =g e U AEETET qTEers e
HHT AR AMEEH TAT WO YEE A9 A A
el | o T A=aRid WeT I €A O
Tg ANEEeTS 99 Fe A | Al gewam did
BEAFAD] IEed [AME gEeay, qAU Hed 3evd
TataR o, FERT AW, Feiids ey, ST
Ty T g aife gl e wema dufie
HFThT IYAsHdl qT Aiiges T Ak W UF =
T A [FAld e AT  qeqad oars e
HEBT TAZT TG | T 13¥0 o A5Hb qeTaarh!
T9F HE-EAE 1260 o F50H HUH F9F
AT 9 q 1250 Uy Ae@e e sig o
IfeTaT |

T qaweeae 9 FFa qaweear afds qar
IS T AN YaE g Wedn adie wer
e T G qeUed qar sgusfm ar g4 g
YIS UM qAHeS  ARUT ATl adr
BTN Thaqul FTEATHT ATZI WHEATHT chred
TATITHT AR ABT T AT TAT AGIEAT FeAETet
T e AT qur Wifde ¥ WiEeeE wedr e
TeAneE | deaRipd Weaw eAW R qan
ARHRT g3 TBREHT ST N ATLTH A |

* gaere, TAT3.9.

26" Anniversary of CAAN

T FEgg 99 9O AsA FAHNETHT Point Four
AHE HEFAE T TAE A e ags W
TarErd FE fERaw g FfEiE g
STedrd AT | e F qur eaRifEd qar Fi A
YEqEES UG AYH WIS Wl aEeg | a9y,
uRrre e Sgere SEYsa HO T ATEE wH
ATTHT TATAATS BT ST, =1, STHI, [T, STHAT,
TSNS, Iad, T FAANHT  AaaE]  [guE
AEENEEAE ™ FEEd I g8 A g |

T 9 1249 IR e wemar fm o g
| FATeTel T a7 iRl Gah A 9T AARHH
Point Four Program =aide| SXAANHT [AHTEaHT AR
TeTIar foTua! 99T | 79 faear Taw qe&dt Ao
W | AERE wedm AfEw g AR, eaie
L IDCANNE E E I R E BRI D I UE RIS E R
TreqbT AT TT|T UM YA WEREdl e
FEla e A FA WEET  IcMEART
0.9%% 3R 0.30% FHA FAFHRT IvETAE FEAN
T Udagd WAl G TR A GednTers Ieedd
I TIAT AR T TEAAT TART D] 5w | T
1250 HT TUH 3 H A GEIAHE ATETHB!
TIT e TS U] WA qGe TSEHT T | BTl
TfeGAT Jaagd ATeTH! 3H T G T g
T BT | AT A5T EAEe i, W
o i TEaNET e B @ e widee
gt U g | difde gt (W, T e, q9r,
TAT S, @I, FHEEIA T IR SEd
SAEEHT Jool@Hd WId o Bk MUHT g | afd
tage U ot TEEa T wfdE afg f= wwaes
eI~ STUHT IS 4 | TGETS T ST, FITAT
W Ay WU, SeaETEEE ST THEE SO
A BT TEBH] STEQN GHEARE A+ EHT B

Souvenir 2024 = 57



Grants Loans

Commodity

Human resource
development

Technical
support

RT* G erRAtEe

Multilateral INGOs

* Country to Country * Agencies like * INGOs : Charity fund

WB/UN/ADB/EU as of International Non-

* Government to

Donors and Governmental

Government

Governments of Organizations to Local

Developing Countries ~ Non-Governmental

as recipients. Organization.

AT e AP ATARAT [T Gt Tefian LT

FAE-FA (On Budget): TXHRH! AMUH aoie IRRdHT

(AT foparer) AT WAL g T |

FAE-AMEL (OFf Budget): THRH! AMH Foe qfedat

(TATr feberer) AT FATELT g @A |

W—ﬁﬁ (On Treasury): THRI GHel (TT) JoTTedt

A R g W@ |

W—Tsﬂ%'( (Off Treasury): TCHTI GPel (TT) JoTredt

A AR g A |

RTe T SEvEH

»  HH HGT IMEEHT ATARD IR HHAR B
E3T TAHT ! A9 T T,

»  [91eT, ARy SEdr WA [T iRl e,
1 T wiafer 9w T,

»  Foreign Exchange/Balance of Payment HEEA (Gap)
TESTCIAT T T,

» A EEAFARO AT UH ATIHT X T e
TEAHIT T,

> THYT TEIAT ATST T AMGd AT A7 Yhadhl
[THAT T,

> TENE EEAEHT HEAHAE TRAT AR
e Ry T A T,

58 Souvenir 2024

> fRTENT, TEESd, WA e AT ATaEAEH T I
Tl:i:

s

» T Fia 9u i e afeEre 1=,

» AT TIHIBT AN ATHT0H T APl AT
TR T,

»  AGAT AANTH AT TIERAT A4 HFTHT TS
i T,

» WEaH faugare gailed €& ATadeEelT e,
THR TN GEAREH! AT AN T,

»  HHE ATTHREBT TEIGT Fa4 T,

»  ATEOTHAT BRa T (Greenery Development)
NIt e

» T e dE (SDG) BeeTs Auferd Teded T
T3 |
e gerae TWiee

Nation Tied: TTar S9! ¥de6 T ITAHBAHT AT
AT @ T |

Project / Resource Tied: 27dr <% a7 GEdTeh!
qTafHeEar UTH ATASATTS AT 9erdar foa |

Double Tied iy sfeafem g2 o srey we@m ya@

EEd|
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Rome (2003): High Level Forum on Harmonization
Paris (2005): High Level Forum on Aid Effectiveness: 56

commitments and 12 measurable indicators developed in

°,
o

7
o

Paris agreements.
% Accra (2008): Aid Effectiveness:

fragmentation, Capacity Development, result oriented,

Reducing aid

predictability, country system, no conditionality and

untying
% Busan (2011): Aid Effectiveness: predictability,
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New York (2016): Effective implementation of 2030
agenda or Sustainable Development Goal (SDG).
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o

and coordinate development actions.
Alignment: Donors base support on partner strategies,
institutions and procedures.
Donor's actions are

Harmonization: harmonized,
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transparent, and effective.

Managing for results: Improved resource management and

decision making.

Mutual accountability: Mutual assessment of progress.
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Guidelines for Implementing MSAW and
challenges for its Implementation in Nepal

Suhaag Shakya*

1. Introduction

Air traffic control (ATC) plays a crucial role in ensuring
the safety, efficiency, and smooth operation of air traffic.
A key component of ATC systems is the Minimum Safe
Altitude Warning (MSAW) safety net, designed to alert
controllers about potential conflicts between aircraft and
the terrain or obstacles, particularly in mountainous regions.
MSAW is an advanced safety feature used in modern air
traffic control systems to prevent aircraft from descending
below safe altitudes, which could lead to terrain collisions.
It provides real-time alerts to air traffic controllers if an
aircraft is below the predefined safe altitude in relation to
surrounding terrain or obstacles. The warnings are triggered
when an aircraft’s altitude and position relative to the terrain
fall below pre-set safe thresholds, providing controllers with
a critical opportunity to take corrective action. However,
implementing this feature in a mountainous country such
as Nepal presents unique challenges due to the country’s
topography, air traffic density, infrastructure limitations, and
technological constraints.

2. ICAO Guidelines on MSAW

The guidelines for the implementation of MSAW systems
are briefly outlined in ICAO Doc 4444 — Procedures for
Air Navigation Services - Air Traffic Management (PANS-
ATM) on which it is mentioned that the local instructions
concerning use of the MSAW function shall specify,

a)  The types of flight which are eligible for generation of
MSAW

b) The sectors or areas of airspace for which MSAW
minimum safe altitudes have been defined and within
which the MSAW function is implemented

c¢) The values of the defined MSAW minimum safe
altitudes

d)  The method of displaying the MSAW to the controller

e) The parameters for generation of MSAW as well as
warning time

f)  Conditions under which the MSAW function may
be inhibited for individual aircraft tracks as well as

procedures applicable in respect of flights for which
MSAW has been inhibited.

In the event an MSAW is generated in respect of a controlled
flight, the following action shall be taken without delay:

a) If the aircraft is being vectored, the aircraft shall be
instructed to climb immediately to the applicable safe
level and, if necessary to avoid terrain, be assigned a
new heading.

* Deputy Manager, CAAN
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b) In other cases, the flight crew shall immediately
be advised that MSAW has been generated and be
instructed to check the level of the aircraft.

Following an MSAW event, controllers should complete an
air traffic incident report only in the event that minimum safe
altitude was unintentionally infringed with a potential for
controlled flight into terrain by the aircraft concerned.

3. Eurocontrol guidelines on MSAW

Eurocontrol provide comprehensive guidance for the
definition, implementation, optimization and operation
of MSAW. It specifies in qualitative terms, the common
performance characteristics of MSAW as well as the
prerequisites for achieving these performance characteristics.
These Guidelines facilitate harmonization of the MSAW
elements of the ground-based safety nets and sets up the
prerequisites for the refinement. Eurocontrol guideline
document for MSAW is divided into three parts:

Part I - Concept and Requirements
Part II - Lifecycle Description
Part I1I-Implementation and Optimization Examples

This article provides a brief summary of the guideline
documents.

3.1. Prerequisites for effective MSAW
i. Mature safety management system

a. Management commitment, demonstrated by a
formal policy for the use of MSAW and making
available sufficient resources for a total life cycle
approach

b. Team effort, involving operational experts, technical
experts, safety experts and air traffic controllers
in ANSPs, working together with Industry and
Regulators

c. Sustained effort to optimize and improve MSAW,
exploiting new technological developments and
adapting for an increasingly complex operational
environment

ii. Adequate surveillance infrastructure

d. Conventional Mode 3A/C SSR infrastructure
may still be sufficient for effective MSAW in less
complex operational environments.

e. Mode S SSR infrastructure is an essential enabler
for effective MSAW in more complex operational
environments.

f. Complementary  multi-lateration  infrastructure
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could be needed to obtain effective MSAW at lower
altitudes with demanding terrain

iii. Sufficient transponder equipage

MSAW can only generate alerts for aircraft that are
equipped with pressure altitude-reporting transponders.
MSAW will be more effective for altitude-reporting in 25
ft increments rather than 100 ft increments, provided that
the surveillance infrastructure can exploit the benefits of
such reporting.

MSAW is only effective if the number of nuisance alerts
remains below an acceptable threshold according to local
requirements and if it provides sufficient warning time to
resolve hazardous situations, governed by the inherent
characteristics of the human centered system

3.2. Specific requirements

i. Policy, organizational clarity and training
requirements
a) Policy

The ANSP shall have a formal policy on the use of
MSAW consistent with the operational concept and
safety management system applied to avoid ambiguity
about the role and purpose of MSAW. The policy should
be communicated to all relevant staff in order to ensure
consistency of all design, configuration, operational
use and monitoring activities in compliance with the
intended use of MSAW

b) Responsibility for management of MSAW

The ANSP shall assign to one or more staff, as
appropriate, the responsibility for overall management
of MSAW. The assigned staff should seek advice from
the MSAW manufacturer, as appropriate.

¢) Training and competence

The ANSP shall ensure that all controllers concerned
are given specific MSAW training and are assessed as
competent for the use of the relevant MSAW system.
The primary goal of the training is to develop and
maintain an appropriate level of trust in MSAW, i.e.
to make controllers aware of the likely situations
where MSAW will be effective and, more importantly,
situations in which MSAW will not be so effective (e.g.
sudden, unexpected maneuvers).

ii. Requirements on procedures
a) Local instructions

Local instructions concerning use of MSAW shall

specify,

»  The types of flight (GAT/OAT, IFR/VFR, etc.)
which are eligible for generation of alerts

»  The volumes of airspace within which MSAW is
implemented

»  The method of displaying the MSAW to the
controller

»  The parameters for generation of alerts as well as
alert warning time

»  The volumes of airspace within which MSAW can
be selectively inhibited and the conditions under
which this will be permitted as well as applicable
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procedures

»  Conditions under which MSAW alerts may be
inhibited for individual flights as well as applicable
procedures

b) Controller actions

In the event an alert is generated in respect of a controlled
flight, the controller shall without delay assess the situation
and if necessary, the flight shall be given appropriate
instructions to avoid terrain.

Performance analyses

MSAW performance shall be analyzed regularly to identify
possible shortcomings related to MSAW.

Statistical Analyses

The appropriate ATS authority should retain electronic
records of all alerts generated. The data and circumstances
pertaining to each alert should be analyzed to determine
whether an alert was justified or not. Non-justified alerts
should be used to further optimize MSAW in order to
minimize the number of nuisance alerts. A statistical analysis
should be made of justified alerts in order to identify possible
shortcomings in airspace design and ATC procedures as well
as to monitor overall safety levels.

iii. Requirements on MSAW capabilities

»  MSAW shall detect operationally relevant situations for
eligible aircraft.

»  MSAW shall alert operationally relevant situations

»  MSAW alerts shall attract the controller’s attention and
identify the aircraft involved in the situation; MSAW
alerts shall be at least visual.

»  The number of nuisance alerts produced by MSAW
shall be kept to an effective minimum.

»  The number of false alerts produced by MSAW shall be
kept to an effective minimum.

»  MSAW shall continue to provide alert(s) as long as the
alert conditions exist.

»  MSAW shall provide the possibility to inhibit alerts
for predefined volumes of airspace and for individual
flights.

»  Alert inhibitions shall be made known to all controllers
concerned.

»  All pertinent MSAW data shall be made available for
off-line analysis.

3.3. The MSAW lifecycle

The MSAW lifecycle represents an ideal process followed
by ANSPs to ensure a solid and consistent development
of MSAW from the initial procurement to and during the
operational use. Figure 1 is a concise representation of
the whole lifecycle. Each phase is covered by appropriate
guidance in the document.

i.  Defining MSAW
The initial step of the lifecycle is the definition of roles
and responsibilities inside the organization, to establish

who has the responsibility for the management of
MSAW. Roles are made clear and well known inside
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the organization to ensure a consistent development of
the system Then, the core issue is the definition of the
operational requirements of MSAW, based on a careful
consideration of the local needs and constraints of
the operational context in which the MSAW is being
introduced. Two other strictly interrelated processes are:
the consideration of and the development of a policy and
safety. In performing the whole phase, representatives
from different kinds of roles in the organization should
be involved: operational, technical and safety experts.

. Implementing MSAW

The previous steps are all needed to take an appropriate
decision about the MSAW procurement, either when the
product is purchased from an external manufacturer or
when MSAW is enhanced.

This phase is mostly performed by engineers and

feedback loop ensures that the phase is not terminated if
the MSAW is not functioning according to the technical
specifications previously established.

Optimizing MSAW

The third phase is aimed at optimizing the system in
order to meet the operational requirements identified in
the first phase. It also addresses validating the system
before making it fully operational. The most essential
steps are MSAW tuning and validation.

This phase relies on close collaboration between
technical staff and operational experts. Based on
acceptance tests with controllers and/or on the use of
optimization tools, an appropriate feedback loop ensures
that the phase is not terminated if the MSAW does not
meet the established operational requirements.

technical experts. System verification is performed iv. Operating MSAW
either when implementing a new MSAW from scratch When MSAW is deemed validated or optimized,
or when enhancing an existing MSAW. adequate training is provided to both ATCOs and
Based on a verification methodology, an appropriate engineers.
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Once MSAW is fully operational, a set of parallel
processes are put in place:

»  Collection of feedback from ATCOs
»  Analysis of Pilots/ATCOs reports

»  Monitoring of MSAW performance
»  Maintenance

Also, this phase requires a close collaboration between
operational and technical staff. Safety experts should
also be involved, to ensure that the MSAW role is
adequately considered in evaluating the whole safety
performance of the ANSP.

Based on the parallel processes described above, an
appropriate feedback loop ensures reverting to a tuning
process, every time MSAW is not providing the required
safety benefits. It is to be noted that the whole MSAW
lifecycle is not a linear process, due to the ever-changing
nature of the operational context in which MSAW is
embedded. Thus, iterations are still possible not only
within each phase, but also between the different phases.

3.4. System tracks eligible for MSAW

Most essentially, the MSAW system must recognize which
tracks belong to aircraft under responsibility of the ATS
unit, and for which tracks MSAW alerts are relevant.
In many MSAW systems, only tracks that are correlated
with a flight plan are processed. Alternatively, the SSR code
of the track may be used to determine whether the track
should be processed. In the reference MSAW system, for a
track to be eligible for MSAW processing, the track must:

»

»

»

»

3.5.

3.6.
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Have a tracked pressure altitude (from surveillance data
processing), but see next section

Be under the responsibility of the ATS unit.
Have sufficient track quality

Have a SSR code (Mode A) that is not on an MSAW
inhibition list

MSAW exclusion areas

MSAW exclusion areas may be defined where
no MSAW conflict detection will be done.
MSAW is not very suitable for protecting against
deviations from the expected final approach path. It is
recommended to suppress MSAW functioning in the
immediate vicinity of airports and to install an Approach
Path Monitor (APM) to cover the final approach.

The use of grids in MSAW

There are various ways of using grids to store MSAW
surfaces, whether the surface is defined using polygons
or a digital terrain data base. The most common use of
a grid is to convert and store the input data (polygons or
digital data) as a fine cellular matrix of local maximum
elevation values. When a grid is employed in this way,
the size of the cell should be 1 nautical mile or less,
in order to ensure that the grid quantization does not
degrade MSAW alerting performance.

Challenges in Implementing MSAW in Nepal

Nepal’s airspace is characterized by extreme
topographical challenges. The country is home to the
world's highest peaks, including Mount Everest, which
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4.1.

4.2.

Local Maximum Altitude
{each cell)

v L
X
The cellular MSAW grid

rises to an altitude of 8,848 meters. The complex terrain
with steep slopes, narrow valleys, and rapidly changing
weather conditions adds to the difficulty of managing
air traffic and ensuring aircraft safety. The country’s
airport infrastructure is concentrated in urban areas
like Kathmandu, with smaller airports serving remote
regions. Most of these airports are located at high
altitudes and are surrounded by mountains.

The challenge of navigating through such a terrain is
compounded by Nepal’s reliance on visual flight rules
(VFR) in many remote airstrips, where poor visibility
due to weather or geography can lead to increased risks.
Although the country has made strides in modernizing its
aviation systems, the air traffic management system still
faces several obstacles, which are further exacerbated
when attempting to introduce sophisticated safety nets
such as MSAW.

Topographical Complexity

The most significant challenge in implementing MSAW
in Nepal is the country’s complex topography. With
elevations ranging from the lowland Terai plains to the
towering Himalayas, the system must account for vast
differences in altitude. Standard MSAW parameters
are designed to detect proximity to terrain, but the
dynamic nature of Nepal’s terrain presents difficulties
in establishing accurate minimum safe altitude criteria
for each flight segment.

The unpredictable changes in terrain elevation, steep
gradients, and valleys create scenarios where MSAW
systems could either issue false warnings or fail to trigger
alerts. The system must be meticulously calibrated to
differentiate between safe and unsafe altitudes for each
flight path, a process that becomes more complicated as
the aircraft moves closer to mountainous terrain.

Lack of Comprehensive Radar Coverage

For MSAW to function effectively, continuous radar
coverage is essential. However, Nepal's terminal and
enroute radar installed in Kathmandu cannot provide
radar coverage throughout Nepal. Four ADS-B receiver
stations installed at Mt. Phulchowki, Bhairahawa,
Nepalgunj and Dhangadhi are yet to come into operation
officially. Mountainous landscape limits the ability to
deploy radar systems that can provide comprehensive
coverage. The rugged topography and remote locations
of many airports mean that radar installations are often
not feasible or are of limited range, making it difficult to
track aircraft in real time, particularly at low altitudes.
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4.3

4.4.

5.

. Air Traffic Density and Flight Patterns

Nepal’s airspace, while not as congested as that of
major international hubs, still experiences significant
air traffic, especially around Kathmandu, Pokhara, and
the international routes leading to neighboring countries
like India and China. The flight patterns around these
areas often involve steep approach and departure
routes due to the mountainous landscape, increasing
the risk of proximity to terrain. MSAW systems need
to be customized to account for the specific flight paths
and altitudes used in these areas. The challenge lies
in balancing the need to provide accurate warnings
without generating excessive false alarms, which could
overwhelm air traffic controllers and lead to unnecessary
delays.

Limited Technological Infrastructure and Lack of
Trained Manpower

Despite recent advancements in Nepal’s aviation
sector, the country still faces significant technological
constraints. The installation and maintenance of
advanced systems like MSAW require robust data
processing systems and regular system updates.
The implementation of MSAW systems necessitates
specialized training for air traffic controllers to interpret
and act on alerts in real time. In Nepal, there is a
shortage of ATC personnel who are specifically trained
to use advanced safety systems like MSAW. Nepalese
air traffic controllers and technical staff do not have
training programs or courses that focus on advanced
safety systems and data interpretation. This lack of
exposure to global best practices can hinder their ability
to fully operate or troubleshoot the system effectively.

Recommendations

In past few years different committees have been formed
for study and implementation of MSAW in Nepal. These
committees had thoroughly studied about theoretical
and practical aspects of implementation of MSAW
and provided some recommendations which can be

summarized as follows.

»  Specialized training on MSAW is required for ATC
and technical personnel to implement, operate and
optimize MSAW continuously.

» A permanent committee should be established
to implement, operate and optimize MSAW
continuously as per Eurocontrol guidelines.

»  CAAN should develop its own guidelines for
implementation of MSAW.

»  Surveillance data processing system should be
upgraded to include Approach path monitor (APM)
feature and to support MSAW bin size of less than
INM.

Conclusion

Implementing MSAW systems in a mountainous
country like Nepal presents significant challenges.
The country’s complex topography, limited radar
coverage, technological infrastructure and lack of
trained manpower all contribute to the difficulty of
ensuring effective MSAW implementation. However,
by adhering to the guidelines provided by organizations
like ICAO, Eurocontrol and taking a tailored approach to
the specific needs of Nepal’s airspace, these challenges
can be mitigated.

It is essential for Nepal to continue modernizing its air
traffic management system, investing in surveillance
infrastructure, training, and technology to enhance
aviation safety. As the country’s aviation industry grows,
ensuring the safety of aircraft operating in its challenging
terrain will remain a top priority, with MSAW systems
playing a vital role in preventing accidents and saving
lives.

References:

1.

*khk

26" Anniversary of CAAN

Eurocontrol Guidelines in MSAW

»  Vol. 1. Concept and Requirements.

»  Vol. 2. Lifecycle description.

»  Vol. 3. Implementation and Optimisation Examples.
ICAO doc. 4444

Souvenir 2024 = 67



SHfaar et

et TR IZSAT ATTARIUTHT 4T
AT ek SATEATAehT STEITH T ST

The New approach (NPM) manifests a change in the role of government and bureaucracy in society and the

relatonship between government and citizenry. -R. K. Sapru, Administrative Theories and Management Thought

o gt

Qe SAE BN Hreqaicds, Hreaee,
TATREEl Ud ANTATATEl STg Tvaedr I qusht
FIYROM BT At qrEseh SqaedmdT | g9 9380 &I
TIHTAT ToTHI AHHT T BREAAT ATH SATH
IREGTERT s JIMEATs Lean & Thin, Agile,
Flexible ¥ Smart @¥Igd ¥wadAr =t qrdw-eE
TR A g AHT B | graar e
GABT ATA TATATHIT IS AT [H T
TRUHT qESNF TR ARG Gew | ot
A SUAEATIT BT | A el &l W WASE A
Market Dynamics T HTERAT FRAGE w EE
AEWES  SAFEdTT a0 | Market Dynamics <1 |

Economy, Efficiency and Effectiveness SI&dl
faeTaETds WEwE AT TN T B S

ERRIEEA

F U qABHH TAE AT AW 9T AdTAAS
TATAE A A @? I fageardy T
AAHH AURT FAH GHRICHS G291 &, Global
connectivity T AT forey ISTRAT Y= H1aw T Weeaqt
AT YAHT g | AT SrEdl 297 St oE ui HeE
Rreer T feaees fafim o8 qar aoee w=%
FHAHT ATEG G TqbD] ATGCATH ATAND CTH T
BATS AT AAATTHT U HEcaqul Aresh! TIaT el
e g | a9d HAHR & G aur g6y wer
T U WEcdIUl || Fd Ga bl gare qarls
AT AN ITAT WA U, 0¥ 3 of Yo
FASAH] AT @R WHIGeeAed Taf AEsi®
SIIEIIT (New Public Management NPM) U3l W%C_Gl'qc'ﬁ
AT T AR T4 | 2w |

AT T9 AT TF TEAT HAd IS gaTs qarehl
Y SHACAIH T qCAGTAN HHBHTHT Wbl Tl AT
JSAT WHEE frmeadt wuH f@R| T @
*JqYeereh, J.AT3.9T.

68 Souvenir 2024

MRUHT Tt WEAAHE  TEAEAAHT Hed, AFAT T
Rgrd I8 TN EEH G 2 F ANRE  IgAT
TIErTHT HEHTAE T9 TAEHRT T TaThee! aarsd
Tt WSS SAAEHT AT w2 AT A e
SAEATITHT qed AFIARTH!  JANT Tl Ao T
GHT SHABIE HIEAS T B T &A= ATdr=AEe
F HEAT g T [ wiegd 98 a9 oreer gt
== TRHT F |

FTIROMS AP

TERET &9d ToIddl Uk Ae A§Th! T
WH! AEAHE FIMEAAs AR FTZ Woodrow
Wilson & Political Administrative Dichotomy Theory
FITE 8 qoFITd T TeE Ud ATTEHT Saiava=ad
YA qa Bewr aR ge afier T s e g
T A T3 SA=H! qFY T TS WA e el
e TEwsT e T geTEeers gege
T B AT | AT WrEieg JemEE (Public
Administration -PA) AT A At RELS E%
ASH] GHIAT OB HUHT FEE dFgren T4t
= 9 (New Public Governance- NPG) TFH
ALY ATETT F SAGAs 28T ATAR HEH TIH
TET AU G-

TR €O ATHSMAST  TeRg  FR avde
(womb to tomb) qu?'f EIEERENIIEY qﬁqﬁ Tlffﬁ
A TWHRST g TRell T TWERE! A Srerary
ECURI L E R RS R I CE IR E R GRS
MET | FAAATH]  AAAE T Rule, Routine,
Control and Command S&dT TERAT  faIoAmEe
fEfera g% e | gHRr HEAT EHE G
FAYRO, GHPT T TGHT Hod AEIAHT G BT
UG AT AT | TR Hrerer, fraeamdissorer
fArrcaTueT Sfew, TSaRT YUHT Ardeh! GHadr, TaeT
el AT et aftad, sl AwieE s
TIAHT FROEe THRH qHHT AT TF &

26" Anniversary of CAAN



s GIEEIEER I N\

(PA)

e o

(State Oriented)

Tat AEE
SIFEYTIT (NPM)

T Q%50 H WH
Market Era

ot Qe gar

(NPS)

" ot GrdEE e
(NPG)

T 3000 B TN
Network Era

9 {220 Hl TH
Citizen CentricEra

Financial
Crisis/Government
Failure

} Welfare State ’

IT Revolution/Different
Values

Figure 1: Evolution of Public Administration
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Prajjwal Guragain®

Introduction

Nestled in the lap of the majestic Himalayas, Nepal offers
unparalleled natural beauty, steeped in culture, history,
and spirituality. Its geographical challenges, however,
mean that traditional land transport is often not a feasible
option for accessing many regions. Air transport, therefore,
becomes not just an option but a lifeline for the country’s
vast, mountainous terrain. This is especially true for its
booming tourism sector, where air travel plays a critical
role in connecting domestic and international tourists to the
country’s famous trekking destinations and cultural hubs.
At the heart of this transformation stands the Civil Aviation
Authority of Nepal (CAAN), which has worked tirelessly
to regulate and develop Nepal’s aviation infrastructure and
ensure safety in a region notoriously challenging for aviation.

Since its establishment in 1998, CAAN has been responsible
for overseeing air traffic, setting aviation standards,
managing airport operations, and ensuring the safety of
air travel. Over the years, the authority has significantly
contributed to the development of the aviation sector and,
by extension, Nepal’s tourism economy. In this article, we
delve into the development of CAAN, its role in facilitating
tourism through air transport, the challenges of flying in the
Himalayas, and the continuous efforts to improve Nepal’s
aviation infrastructure.

The Genesis of Civil Aviation in Nepal

The history of civil aviation in Nepal began with Royal
Nepal Airlines Corporation (RNAC), later renamed Nepal
Airlines, which was founded in 1958. It marked the country’s
first foray into the world of commercial air travel. The first
commercial flight of Nepal, operated by a Douglas DC-3
aircraft, flew between Kathmandu and Biratnagar in the early
1950s, making air travel more accessible to the people of
Nepal and laying the foundation for what would become a
crucial transport mode.

Despite the growing importance of air travel, the absence of a
regulatory framework meant that safety standards were often
overlooked. The Civil Aviation Authority of Nepal (CAAN)
was formed in 1998 to address these gaps, regulate civil
aviation, and introduce much-needed reforms to manage
Nepal's rapidly expanding aviation industry. With a focus on
safety, compliance with international aviation standards, and
efficient airport management, CAAN became a pivotal force
in shaping Nepal’s aviation future.

CAAN’s Role in the Development of Nepal’s Aviation
Sector

CAAN has had a significant impact on Nepal’s aviation
sector, particularly in fostering the country’s tourism
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industry. The body’s role is vast and includes overseeing
the country’s air traffic control, developing new airport
infrastructure, regulating airlines and their safety protocols,
ensuring compliance with international standards, and
handling the challenges posed by Nepal’s unique geography.
Over the years, CAAN has been integral in enhancing the
safety and capacity of the aviation sector and has worked in
collaboration with international aviation bodies to maintain
standards.

Development of Airports and Infrastructure

One of CAAN’s most significant contributions to the
aviation sector has been the improvement of the country’s
airport infrastructure. Tribhuvan International Airport
(TIA), Nepal’s only international gateway until the recent
establishment of new international airports, has been the main
hub for international travelers. CAAN has overseen several
expansions of TIA, the most notable being the construction of
a new international terminal to handle increasing passenger
traffic, the introduction of modern air navigation systems,
and the expansion of runway capacities.

In 2019, TIA handled over 1.5 million international
passengers, setting a new record for Nepal’s aviation industry.
This growth is a testament to the increasing importance of

Nepal as a tourism destination and the enhanced connectivity
that CAAN has helped facilitate.

In addition to Kathmandu, the development of smaller
regional airports plays a crucial role in connecting Nepal’s
remote regions to the capital and to international hubs. This
is particularly true for Lukla Airport, located in the Everest
region, which serves as the primary gateway for trekkers
heading to Everest Base Camp. Despite its location on a
perilous mountain ridge and its short runway, Lukla remains
one of the busiest airports in Nepal, handling more than
100,000 passengers annually.

The Ramechhap Airport has recently emerged as a key player
in handling domestic flights to the Everest region, alleviating
congestion at TIA. Situated around 130 kilometers east of
Kathmandu, Ramechhap serves as an alternative departure
point for flights heading to Lukla, reducing the pressure on
TIA and improving operational efficiency.

But perhaps the most exciting development in Nepal’s
aviation sector in recent years is the inauguration of Gautam
Buddha International Airport (Bhairahawa), located in
Lumbini in 2023. This new international gateway is expected
to significantly enhance Nepal’s air connectivity, particularly
with Southeast Asia, India, and the Middle East. The airport,
with its modern amenities, is set to cater to international
tourists visiting Lumbini, the birthplace of Lord Buddha,

26" Anniversary of CAAN



and will bolster Nepal’s position as a major global tourism
destination.

As of 2024, flights from Bhairahawa to destinations like
Delhi, Kathmandu, and other key regional hubs are now
operational, further enhancing the country’s connectivity.

The Role of Short Take-Off and Landing (STOL) Airports

Many of Nepal’s regional airports operate as Short Take-
Off and Landing (STOL) airports, designed for smaller
aircraft that can navigate the country’s rugged terrain. These
airports, including Lukla, Ramechhap, Jomsom, and Phaplu,
serve as critical transport hubs for remote areas with limited
infrastructure.

The STOL airports in Nepal are crucial for connecting remote
villages and trekking destinations. However, their location
on steep ridges and high-altitude valleys poses significant
challenges for both pilots and airport authorities. Weather
conditions can change rapidly, and the high-altitude airstrips
often lack the length required for larger aircraft to land.

To mitigate these risks, CAAN has invested in upgrading
STOL facilities with improved navigational aids, better
weather forecasting systems, and regular safety audits.
Additionally, CAAN has trained pilots to handle the unique
conditions posed by these airports, ensuring that these critical
routes continue to operate safely and efficiently.

Tourism and Aviation: An Inseparable Relationship

Tourism is one of Nepal’s largest industries, contributing
significantly to the national economy. Air travel is essential for
the growth of Nepal’s tourism sector, as it offers international
visitors and locals the quickest and most reliable way to
access remote areas. The Everest region, Annapurna region,
Langtang, and Chitwan National Park are all reachable
primarily by air, and tourism in these areas relies heavily on
domestic flights.

The Interrelation Between CAAN and Tourism in Nepal

The Civil Aviation Authority of Nepal (CAAN) plays an
integral role in the growth and development of Nepal’s
tourism sector. As a landlocked country with a challenging
mountainous landscape, Nepal's aviation sector has become
an essential link for both domestic and international travel.
Air transport facilitates the movement of tourists to remote
regions, providing access to some of the most iconic trekking
destinations in the world, such as Everest, Annapurna, and
Langtang.

Tourism is one of Nepal's most important industries,
contributing significantly to the country’s economy. The
success of Nepal's tourism sector, especially adventure
tourism, is closely tied to air travel. CAAN, as the regulatory
body overseeing all aviation activities in Nepal, has played a
pivotal role in shaping the aviation infrastructure that supports
this sector. From ensuring the safety of flights to regulating
airport operations and facilitating the growth of new airports,
CAAN's efforts have been crucial in the country’s tourism
boom.

Access to Remote Tourist Destinations

Nepal’s mountainous terrain and limited road infrastructure
make air transport a critical enabler for tourism. Many of
Nepal’s top trekking regions, including Everest Base Camp,
Annapurna Circuit, and Langtang, are not accessible by road,
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requiring air travel to reach key starting points. Airports such
as Lukla, Jomsom, Pokhara, and Ramechhap serve as vital
gateways for trekkers and mountaineers heading to these
remote destinations. Airlines like Summit Air, Tara Airlines,
Sita Air, Nepal airlines and several helicopter companies are
acting as a key company to connect to these destinations.

Infrastructure Development and Connectivity

CAAN has overseen the modernization and expansion of
several key airports in Nepal to meet the growing demand for
air travel due to the increasing number of tourists. Tribhuvan
International Airport (TIA), Nepal’s only international
gateway until recently, serves as the hub for both international
arrivals and domestic connections. CAAN has undertaken
several upgrades to TIA, including the construction of a
new international terminal, improved passenger facilities,
and runway expansion, to cater to the increasing number of
international visitors.

The development of new international airports, such as
Gautam Buddha International Airport in Lumbini and
Pokhara Regional International Airport, is further testament
to CAAN’s commitment to boosting tourism. These airports
not only ease congestion at TIA but also increase Nepal’s
connectivity to key international markets, making it more
accessible for tourists from around the world.

Safety, Regulation, and International Standards

For tourism to thrive, safety is paramount. CAAN ensures
that all airlines operating in Nepal adhere to international
safety standards and regulations. The authority works closely
with the International Civil Aviation Organization (ICAO)
and International Air Transport Association (IATA) to
monitor air safety practices, conduct regular inspections, and
train aviation professionals. This commitment to safety helps
foster confidence among international tourists who rely on
air travel for their trips to Nepal.

The Civil Aviation Authority of Nepal (CAAN)isacornerstone
of the country's tourism success. By ensuring safe, reliable,
and efficient air transport, CAAN has facilitated access to
Nepal's remote and picturesque regions, directly contributing
to the growth of adventure and pilgrimage tourism. As Nepal
continues to develop its aviation infrastructure, CAAN's role
will remain crucial in ensuring that the tourism sector reaches
its full potential, attracting millions of visitors and supporting
the economy for years to come.

Rising Tourist Arrivals and Air Travel Demand

In recent years, the number of international tourist arrivals
to Nepal has increased significantly, further boosting the
demand for air travel. According to CAAN, the country
welcomed over 1.2 million international tourists in 2019, and
despite the challenges brought on by the pandemic, Nepal
is seeing a robust recovery in 2024. The Tourism Year 2020
initiative, which had to be postponed due to COVID-19,
has been rescheduled for 2025, with a target of attracting 2
million tourists by the end of the year.

This surge in tourist numbers is particularly evident in the
trekking and mountaineering sectors. The Everest Base Camp
Trek, the Annapurna Circuit, and other iconic routes continue
to draw trekkers from around the world. Many trekkers use
domestic flights to reach the starting points of their treks,
such as Lukla for Everest or Jomsom for the Annapurna
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circuit. Flights from Kathmandu to these remote destinations
are often fully booked during peak trekking seasons, further
underlining the growing importance of air transport.

Nepal’s rising tourism numbers are also driving the
development of airports like Pokhara International Airport and
Gautam Buddha International Airport (Bhairahawa). These
airports are expected to reduce pressure on Kathmandu and
offer tourists greater access to the country’s diverse regions,
including Lumbini, the birthplace of Lord Buddha, which is
emerging as a major international pilgrimage site.

Challenges of Flying in Himalayan Nepal

Flying in Nepal, particularly in the Himalayan regions, is not
without its challenges. The country’s mountainous terrain
and unpredictable weather patterns make it one of the most
difficult places in the world for aviation.

Challenging Terrain and High-altitude Airports

Nepal’s mountainous landscape, with its steep ridges, deep
valleys, and towering peaks, poses significant challenges
for aviation. Airports like Lukla and Jomsom are situated
in narrow valleys surrounded by steep hills, making landing
and takeoff extremely challenging. The Lukla Airport, in
particular, is often regarded as one of the most dangerous
airports in the world due to its short runway and high elevation
of 2,860 meters (9,383 feet).

The short runway at Lukla, just 527 meters in length, requires
pilots to make precise, quick landings and takeoffs. The
runway’s uphill slope helps slow aircraft down during landing,
but this also limits the number of aircraft that can land or take
off at the airport on any given day. The small airport has also
been the site of multiple accidents over the years, which

has drawn attention to the need for stringent safety regulations
and better infrastructure.

Weather Conditions and Safety Risks

The weather in Nepal’s mountainous regions is highly
unpredictable. Sudden changes in wind speed, fog, cloud
cover, and snow can all contribute to challenging flying
conditions. During the monsoon season, visibility can be
poor, and the risk of turbulence increases. These factors make
flying in Nepal a highly specialized operation that requires
skilled pilots who are experienced in navigating these difficult
conditions.

To address the weather-related challenges, CAAN has
introduced modern weather forecasting and monitoring
systems at airports like Lukla, Pokhara, and Ramechhap, as
well as advanced weather radar at Tribhuvan International
Airport (TTA). Pilots are also required to undergo specialized
training in mountain flying and adverse weather conditions.
ICAO-certified aviation schools in Nepal offer programs
to train pilots specifically for the challenges of flying in the
Himalayas.

Aging Aircraft and Fleet Modernization

Despite the increasing demand for air travel, many of Nepal’s
domestic airlines operate older fleets, some of which are over
20 years old. The aging aircraft are more prone to mechanical
failures and may not meet the latest international safety
standards.

While some airlines are investing in newer aircraft, the high
cost of purchasing and maintaining modern planes remains
a barrier, especially for smaller, regional airlines. CAAN
has been working closely with airline operators to ensure
compliance with safety regulations and encourage fleet
modernization. However, as a developing nation with limited
resources, Nepal faces a financial challenge in overhauling its
aviation fleet.

Opportunities for Growth and the Future of Nepal’s
Aviation Sector

Despite the challenges, Nepal’s aviation sector offers
significant growth opportunities, especially in tourism,
infrastructure development, and technological advancements.

1. Airport Expansion: The continued development of
Pokhara, Bhairahawa (Gautam Buddha International),
and Ramechhap airports presents exciting prospects for
increasing Nepal’s air connectivity both domestically and
internationally. These airports will alleviate congestion at
Tribhuvan International Airport and enable better access
to popular tourist destinations.

2. Sustainability in Aviation: With global emphasis on
climate change, Nepal can take advantage of modern,
fuel-efficient aircraft and sustainable airport practices to
reduce its aviation carbon footprint. As eco-tourism grows
in popularity, Nepal’s focus on green aviation practices
could set it apart as a model for sustainable tourism.

3. Technology and Modernization: The introduction of
satellite-based navigation systems and automated air
traffic control systems will help CAAN improve air traffic
management, reduce delays, and improve safety. These
technological advancements will be critical as Nepal sees
an increase in both domestic and international air traffic.

4. Human Resource Development: Continued investment
in training and development programs for pilots, air traffic
controllers, engineers, and other aviation professionals
is vital. Strengthening partnerships with international
aviation institutions and expanding training programs
will ensure a skilled workforce capable of supporting the
growing aviation sector.

Conclusion

The Civil Aviation Authority of Nepal (CAAN) has been
pivotal in shaping the country’s aviation landscape, helping
improve safety, infrastructure, and air connectivity. Despite
the challenges posed by Nepal’s rugged terrain, unpredictable
weather, and aging fleet, CAAN’s efforts have contributed to
making air travel a vital component of Nepal’s tourism sector.
With the opening of new airports, modernizing aircraft fleets,
and addressing safety concerns, Nepal is poised to become
a premier aviation hub for both adventure tourism and
international travel. Through continued investment, human
resource development, and embracing sustainable practices,
CAAN will continue to play a crucial role in ensuring that
Nepal’s aviation sector thrives for years to come.
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Impact of Social Media in Aviation

& Tourism

Bishal Paudel*

Prelude

After the unfortunate crash of Yeti Airlines (9N-ANC) on 15
January 2023, a viral video of how the plane had started to
stall before crash emerged. A video filmed from the ground
showed the aircraft banking steeply to the left before crashing.
Another video of the crash was streamed live on Facebook
from inside the plane by a passenger, Sonu Jaiswal, showing
that the passengers were unaware of the situation until
seconds before impact. Now the question was authenticity of
those videos. While the first video was taken moments away
from the disaster, the later one is still a question of debate
for many individuals whether it's legit or not as electronic
devices are asked to be switched off or keep in flight mode
during the flight.

Given how majority of people from all over the world use at
least one or more several types of social media daily to keep
in touch with relatives, friends, and colleagues and share their
most recent thoughts and news, social media now is a key
part of aviation as well. In case of flights as well it is quite
common for airline companies nowadays to provide their
passengers with the opportunity to use Wi-Fi while flying as
individuals often access the internet using smartphones or
portable devices. They can read and post to their social media
accounts from almost anywhere.

In today's fast paced world where everything moves around
the likes of social sites like Facebook, Twitter, YouTube or
the most popular of them all TikTok, the ubiquitous presence
of social media allows people to quickly spread information
before an official version is available, a situation that might
prompt rumors or misinterpretations and lead to serious
consequences.

This means that non-official information let's say about
a flight-related crisis or emergency usually reaches the
public before the airline company involved has the chance
to inform the public and disseminate official information. It
is also important to observe that in the event of a terrorist
attack, the surge of posts on social media often lends itself
to transmitting the message that the terrorists wanted to
communicate to society.

This means that sensitive information (or misinformation),
which could pose a potential danger, can be published as
well. What about bombing threats? For instance, a false
alarm about a bomb that is supposedly hidden somewhere
can cause panic, hinder evacuation and search procedures
and so on). Consequently, if an airline company does not
respond quickly, rumors and speculation might take over the
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informational space, leaving the company in a weak position,
even to the point of ruining its future business.

Let's not talk about ill-fated series of events for now. How
about some traveling?

With the prevalence of social platforms like Instagram and
TikTok, influencers now directly capture our attention wanting
us to willingly explore our travel choices, our preferences,
and rekindle the desire to explore new destinations. Scrolling
through those curated posts and captivating videos, these
platforms spark our desire to travel, impacting not just
where we go but also how we feel about air travel itself.
Social medias play crucial role in how people choose travel
destinations. Stories, reels, posts, whatever these celebrities,
influencers, and people we follow including our friends,
family excite us to plan accordingly.

Every information shared on social media sets a trend for
people to fall in flying habits, from the types of airlines
people choose to the class of service they prefer. As we see
friends and influencers sharing their latest flying experiences,
it shifts our perspective as we are quite eager to board in the
plane ourself and follow to those destinations we could not
have thought of at the first place. Young travelers who are
mostly head down into social medias are particularly affected
by these phenomena as their means of validation is mostly
social sites — if it's in trend, it must be followed.

Furthermore, social media acts as a powerful tool for
communicating about safety, convenience, and new travel
policies. Engaging in contents that are mostly concerned
with recent developments of air travel enhances awareness
thereby increasing in comfort levels in taking flights and can
ultimately lead us to hop in and fly which may have been a
decision we had though twice over.

Tech-Driven Tourism: Evolving by Escaping Tradition

Previously whenever people decided to travel, guidebooks
and travel agents were a must. Travel options were mostly
limited to whatever ads were printed in the paper or
magazines or whatever friends and family would personally
recommend once they had been to that particular place.
Although these things are still in market and aren’t obsolete
but user-generated content plays a huge role nowadays.
Social media platforms account for quite a high number of
people for travel ideas. Travel options have also expanded.
Apps allow us to book flights, reserve accommodations, and
even find local activities instantly. This tech-driven approach
simplifies planning and makes traveling more accessible than
ever.
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Scrolling through these social sites makes us come across
these beautiful and breathtaking destinations by pleasing us
with those visual stories, captivating photos, travel vlogs and
more thereby creating a strong desire to visit those places.
Use of hashtags like #Wanderlust or #TravelGoals leads us
to unexpected stunning locations, posts, stories or reels that
makes a sudden call to our inner feelings with an irresistible
urge to visit those places or make a sudden plan for our
next travel or vacation. Furthermore, user-generated content
influences our perception of various places as our choices
are shaped by the recommendations and reviews from
fellow travelers, thereby making us more likely to pursue a
destination that others too have enjoyed.

Seeing our family, friends or our favorite influencer enjoying
a destination creates an aspirational appeal to prompt us to
plan for our next trip. Engaging with content or participating
in travel-related groups, can help gather valuable information.

Influenced Tourists: Behavior, Preferences and Plans

Travel preferences and behaviors in tourists have been
highly influenced by social medias. It influences how they
plan their trips, interact with others while traveling enhance
their travel experience and social interactions on the road.
People often look to Instagram, TikTok, and Facebook for
travel inspiration. This visual content affects the choice of
places, activities, and accommodations as well. Gen Z (aka
Zoomers) travelers, the most popular social generation of
the Western world frequently use social media to explore
trending locations. They are drawn to destinations that
their peers showcase as creates a feeling of trust thereby
increasing their interest in travel experiences that might not
be on traditional travel lists.

Promoting sustainable tourism is another significant impact
social media has caused as we can find eco-friendly travel
options and off-the-beaten-path destinations according to our
need — showcasing responsible travel choices, encouraging
others to follow. Sharing these experiences online raises
environmental issues drawing us to emphasizing local
cultures, conservation efforts, or low-impact activities in
our social posts. This exposure motivates people to choose
sustainable options when planning on their next trip. E.g.,
#SustainableTourism, #GoGreen and so on.

Airlines/Airports Perspective towards Social Media

Prior to the rise of digital age and social medias, Airlines used
traditional forms of marketing and communications, such as
magazines, newspapers, radio and television advertisements
which was effective but unable to reach mass audiences.
However, with the rise of social medias and digital era,
targeted customers are now widely reached as the frequency
and amount of information can be easily disseminated no
matter the geography or boundaries. With lower customer
acquisition costs, targeted marketing and rapid information
spread, customer relationships are now much stronger.

Dynamic nature of social media has ability to influence
consumer decisions, particularly in the realm of airline
services. Be it an international holiday package from Nepal
or attracting tourists for mountain flights, seasonal tickets,
sight-seeing, adventure tourism in Nepal, Airlines through
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social medias can advertise their services — heavily promoting
official airline-generated content, a top-down approach
referred to as command-and-control approach. While
Facebook is popular for such approach, contrary platforms
like Twitter are used to build more personal, engaging and
social interactions between Airlines and Customers.

With the rapid use of internet among masses and leap in
technological advancements, airlines, airports, and their
counterparts also have shifted their marketing strategies
to remain relevant. Customer support via social media has
shown to be more successful than conventional procedures.
Reaching out for media strategy for airline companies can be
divide into 3 parts - 1. Bi-Directional, where participation and
interaction between airlines and customers happen usually
through social sites like Facebook, Twitter, etc. 2. Airline-to-
Public (A2P) social media, where contents are generated and
controlled by Airlines and distributed to customers or general
public and 3. Public-to-Public social media (P2P), a similar
approach to A2P but here the platform is controlled by the
user and is rather an active discussion forum, such as blogs,
airline rating websites and virtual communities.

With social media advertisement, airlines can benefit more by
exploiting interactivity and engagement between customers
and passengers instead of traditional forms of communication
and mass media reach. Social media interaction can indulge
individual in a proactive engagement through tweets,
shares, replies/comments on a product or offer launched by
such airlines. Social medias like Instagram are a popular
choice in such context where it contributes to brand equity,
ultimately influencing customer responses. It’s more like a
symbiotic relationship between service quality and social
media presence of such brand values ultimately leading to
overall customer satisfaction. Allowing customers to reply
to comments and interacting with them via social media
allows airlines and airport authorities to maintain a feeling
of connection and relationship. Even staff-feedback on such
platform plays an integral part in maintaining a healthy
organization value between employers and employees. It
represents a non-customer point of view where it can be seen
how situations are handled and resolved.

Through social medias, people share information in groups
as people who join social networks consider themselves to
be quite open about sharing information because they too
feel they are sharing with their close friends, their intimate
group. The term electronic word-of-mouth (e-WOM) is
considered a powerful marketing tool due to the tendency
of consumers to ‘seek information online posted by previous
users to review information and relieve anxiety’. Studies
have shown that e-WOM concerning airlines could result in
increased satisfaction with such firms, which thus increases
user intention to use and recommend the airline to others.
Therefore, it is important for airlines to understand how to
positively influence e-WOM, as this can in turn affect the
decisions of potential customers.

Another study showed that Twitter posts directed at airlines
and airport authorities raised customer concerns and issues.
Therefore, there is a need to identify social media strategies,
which airlines and authorities can use to respond to such
complaints in a manner that will result in other users’ desire
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to continue to engage with the airline and aviation sectors. To
cope with this, airlines and authorities can use these social
medias platform to respond to public complaints.

In a nutshell, we can have flashbacks where how after
COVID-19 everything changed. It was social media that
initially did the widespread of fear and anxiety in every
nook and corner of world impacting every sector including
aviation too. However, COVID-19 pandemic also resulted in
a positive way as more engaging and indulging use of social
media platforms coped with the unprecedented challenges
to the global aviation industry, profoundly affecting air
travel demand and operations were comprehensively dealt
with through mass communication that could not have
been achieved had it not been issued through social medias.
With social media, the aviation sector recovered from the
COVID-19 pandemic with the data-driven approach.

What next for Airlines/Authorities?

Airlines and Authorities can create a team of various people
who can look after and handle their social sites. These can
include a communication representative — responsible
for handling crisis, communication information to team
members, officials and stakeholders, a communication
team leader — responsible for managing the team, content
editor — one who creates/edits/drafts and looks after any
information that will be posted online that would later be
issued by the official spokesperson, media coordinator — one
who will look after medias, communication representative
for the on-site team — who would travel to the site where
the crisis/emergency or any sort of events has taken place,
coordinate local communication activities, and make sure
that the relevant information is passed to the rest of the team
and so on.

Conclusion

Social Media can play as a double-edged sword when it
comes to any sector especially aviation. While it can act a
negative catalyst that spreads false rumors and news that
can harm people, airport management and airlines industries
as well, it can also be a positive catalyst to inspire people
towards new adventure and making travel plans to enjoy the
next weekend or vacation with their family and friends. It's
all about how we plan to use it and how are we going to share
and all. No policy, no rules or regulations can be effective
unless we ourself are self-conscious about how are we going
to impact our circle of social friends. Let’s use it wisely and
let's help this aviation industry, authority and we ourself to
prosper.
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ATCHATT TAHT HAGAR  (self-actualization) FETST
HEd W | (Workplace spirituality fosters innovation

and self-actualization by recognizing and appreciating

employee skills within an environment that is focused

and aspiring)

Internet blog "vantagecircle.com” STJHX BT
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finding meaning, value, and motivation in one’s work beyond
paychecks and performance. It is about people finding a
sense of oneness and togetherness in an organization as a

whole.)

Internet blog "culturemonkey.com” STJHIT EAREEERI)
ATeqfcA®arel gl SAhd  Siad T AW
FrAEEIIAS WA &7y | edih T SeAAs U
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FGIIT TYUAT €T fRIeae Sear svagars Jredres
Y | (Workplace spirituality acknowledges the
interconnectedness

between our personal lives
and organizational goals, aiming to align them in a
way that benefits both individuals and the broader
community. It encourages practices such as mind-
fulness, meditation, and reflection to enhance em-

ployee well-being and performance.)
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Public Health Events in Air Transport

Bhagawaty Kalikotay*

Introduction

As per the World Health Organization Definition, a Public
health event poses an immediate threat to human health and
calls for mobilization, i.e. implementing control or mitigation
measures to protect public health. Public health events can be
caused by biological, chemical or radiological agents and can
vary significantly in terms of severity, necessitating differing
levels of response (Handbook for the Management of Public
Health Events in Air Transport, n.d.). This definition covers
events that have not yet caused disease in humans but can
potentially be transmitted to humans through exposure to
infected or contaminated food, water, animals, manufactured
products, environments or as a direct or indirect result
of natural events, conflict or other disruption of critical
infrastructure.

Public health events in air transport have become
increasingly significant as global air travel grows. These
events can range from infectious disease outbreaks to
health emergencies triggered by environmental factors.
Understanding their impact is essential for ensuring the
safety and well-being of passengers and crew members.
The increased density of passengers increased density of
passengers on flights and cruises may increase the
likelihood of disease transmission and potential transmission
to more people during the same journey.

This article will discuss some significant public health events
in air transport, the responses to these incidents, and the
strategies for preventing such occurrences.

Key Public Health Events in Air Transport (Public Health
Events & Aviation, n.d.)

Transmission of Communicable Diseases: The most
significant public health risks associated with air travel arise
from the spread of communicable diseases. Many viruses
and bacteria can spill across borders when passengers from
different regions board the same aircraft, creating global
health vulnerabilities.

The Spread of Infectious Diseases: The most notable public
health concerns in air transport stem from the transmission of
infectious diseases. With passengers from multiple regions
boarding a single aircraft, viruses and bacteria can spread
rapidly across borders, facilitating the international spread of
diseases.

Air travel has been associated with numerous outbreaks in
the past, considering that the role of air travel in the fast
global spread of infectious disease was highlighted during
the Severe Acute Respiratory Syndrome (SARS) outbreak of
2003 and the HIN1 flu pandemic is an additional example

of how air travel facilitates the rapid spread of infectious
diseases. Air travel around the world spread the virus within
days, with major hubs serving as portals that transmitted
the expansive reach of the disease to multiple regions. The
COVID-19 (2019-2023) pandemic was perhaps the most
substantial public health crisis in modern aviation (Public
Health and Aviation | SKYbrary Aviation Safety, n.d.).

Airborne Contaminants: The quality of cabin air is crucial,
recirculated air can carry pathogens or allergens.

Noise Pollutions: prolonged exposure to high noise levels at
airports may lead to hearing problems, stress and other health
issues

Mental Health Issues in Air Transport: Besides, contagious
diseases, mental conditions are becoming a growing issue
in air transport. The long durations, crowded spaces and
the stressors of travelling can cause one to experience
anxiety, fatigue and psychological distress on board the
aircraft. Moreover, Travelling Disruptions like Flight delays,
Cancellations, or Accidents will worsen the situation for
both Passengers and Airline Employees to overcome Mental
Health Issues. Fear of flying (aviophobia) and air travel
anxiety are well-documented. (Public Health Events &
Aviation, n.d.)

Foodborne Illnesses and Contamination: Aircraft,
especially long-haul flights, have also been the source of
outbreaks of foodborne illness. The enclosed environment
of a plane, the sometimes suspect standard of in-flight food,
and the spread of germs through touch surfaces can trigger
outbreaks of gastrointestinal diseases.

Responses to Public Health Events in Air Transport
(Handbook for the Management of Public Health Events in
Air Transport, n.d.)

The aviation industry and public health agencies have
implemented numerous measures in response to these health
events :

Enhanced Screening and Surveillance: Following the
SARS outbreak, global health organizations such as the
World Health Organization (WHO) and the Centers for
Disease Control and Prevention (CDC) have worked closely
with international aviation authorities. Enhanced passenger
screening, including thermal temperature checks and health
questionnaires, became more common during pandemics like
HINI1 and COVID-19 (Health & Safety for Passengers &
Crew, n.d.).

Public Health Protocols and Communication: Airlines
and airports have adopted more stringent sanitation and
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health protocols in response to public health events. This
includes the frequent cleaning of high-touch surfaces, the use
of disinfectants, and ensuring that passengers are informed
about health guidelines such as wearing masks and sanitizing
hands.

Health Passports and Travel Health Certifications: In
response to COVID-19, health passports and digital health
certificates were introduced, allowing passengers to show
proof of vaccination or recent negative test results before
boarding flights. These certifications were crucial in restarting
international travel while minimizing the risk of further viral
spread (Public Health and Aviation, n.d.).

Collaboration with International Bodies: Organizations
like the International Civil Aviation Organization (ICAO)
and the WHO work to establish international guidelines for
air travel during public health emergencies. These guidelines
help standardize measures across countries and ensure that
airlines and airports have a consistent approach to preventing
disease transmission (Collaborative Arrangement for the
Prevention and Management of Public Health Events in Civil
Aviation (CAPSCA) | SKYbrary Aviation Safety, n.d.).

Preventive Measures for Future Public Health Crises

Investing in Technology: The use of digital health monitoring
and tracking systems can allow for more effective detection
and containment of infectious diseases. Technologies such as
advanced air filtration systems (e.g., HEPA filters), touchless
interfaces, and contact tracing apps can help minimize
transmission on aeroplanes.

Upgrading Public Health Protocols: Air transport systems
should have proactive, up-to-date emergency protocols that
address potential pandemics and health outbreaks. These
should include flexible measures such as rapid response
teams, in-flight medical equipment, and isolation facilities.

Improved Passenger Education: Ongoing education and
awareness campaigns can be instrumental in preparing
passengers for health events. Clear instructions on hygiene
practices, vaccination policies, and what to do in the event
of symptoms during travel are critical for protecting both
passengers and crew.

Mental Health Support for Crew and Passengers:
The aviation industry should prioritize mental health
resources, such as counselling services for crew members
and passengers, especially during stressful periods like
pandemics or flight disruptions.

Government Responsibility in Public Health Events in
Air Transport (Health & Safety for Passengers & Crew,
n.d.)

Governments play a pivotal role in ensuring public health
safety in air transport, given the potential for infectious
diseases and other health risks to spread rapidly across borders
due to the high mobility of passengers. As the aviation sector
has a direct impact on global public health, governments
must adopt comprehensive strategies to mitigate health risks
and respond effectively when public health events arise.

Regulation and Oversight: Governments are responsible
for establishing and enforcing public health regulations
within the aviation sector. These regulations can include:
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Health Screening and Travel Restrictions: Governments
must create protocols for screening passengers and crew at
airports during public health emergencies.

Safety Standards for Aircraft and Airports: Governments,
often in collaboration with international organizations, set
standards for sanitation, hygiene, and air filtration in airports
and on aeroplanes. For example, the International Civil
Aviation Organization (ICAO), a UN agency, works with
governments to establish protocols for cleaning, disinfecting,
and maintaining safe conditions during health crises.

Food Safety Regulations: Governments are also tasked with
overseeing food safety on flights, ensuring that airlines meet
hygiene standards to prevent foodborne illnesses. Regulatory
agencies like the U.S. Food and Drug Administration (FDA)
or the European Food Safety Authority (EFSA) work with
the aviation sector to monitor the safety of in-flight catering.

Surveillance and Monitoring (Handbook for the
Management of Public Health Events in Air Transport, n.d.):

Epidemiological Surveillance Systems: Governments
establish systems to monitor the spread of diseases across
countries and regions. This involves collaborating with
public health bodies like the Centers for Disease Control and
Prevention (CDC), the World Health Organization (WHO),
and national health authorities to track passengers who may
have been exposed to infectious diseases (Public Health and
Aviation, n.d.).

Data Sharing and Reporting: Governments must ensure
that airlines and airports report any health-related incidents,
such as outbreaks of infectious diseases. Prompt sharing of
this data is critical to facilitate an immediate and effective
public health response.

Passenger Health Tracking: With the advent of digital health
passes and certification systems, governments can mandate
health tracking measures like vaccination proof and negative
test results. This was prominently seen with the introduction
of health passports and digital COVID certificates during the
pandemic.

Emergency Preparedness and Response: In the event of
a public health crisis, governments must lead a coordinated
response to protect the health of citizens, visitors, and
workers within the aviation sector. Responsibilities include:

Developing Contingency Plans: Governments must create
comprehensive contingency plans for dealing with health
emergencies in air travel. These plans should involve
quarantine procedures, medical care for affected individuals,
and guidelines for preventing the further spread of diseases.

Activation of Public Health Protocols: In response to a
health threat (e.g., a pandemic or outbreak), governments
are responsible for implementing and enforcing health
protocols, such as mandatory quarantines, isolation of
affected individuals, and emergency travel restrictions. This
may include temporary suspensions of certain routes, or
imposing health checks at airports (I474 - Air Transport &
Communicable Diseases, n.d.).

Collaboration with Airlines and Airports: Governments
must work closely with the aviation industry to ensure they
are prepared for health events. This includes coordinating
logistics for medical supplies, ensuring crew training on
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dealing with health emergencies and securing healthcare
support services at airports.

International Collaboration and Diplomacy: Public
health threats in air transport are often not confined by
national borders, making international cooperation vital.
Governments have a responsibility to collaborate on a global
scale:

Global Health Agreements: Governments must participate
in global health agreements and frameworks, such as the
International Health Regulations (IHR), which set out rights
and responsibilities for countries to respond to public health
events. These frameworks often focus on preparedness,
monitoring, and coordinated responses to health threats that
could affect international travel.

Cross-Border Cooperation: Governments must share
information and cooperate with other nations to control
the spread of diseases. During the COVID-19 pandemic,
for example, countries worked together to implement
travel restrictions and adopt common standards for testing,
vaccinations, and quarantine.

Public Health Diplomacy: Governments engage in public
health diplomacy to align international policies on health,
air travel, and disease control. This ensures that health
regulations related to air transport are harmonized, reducing
the complexity of travel during global health events.

Public Education and Communication: Government
communication is key to managing public health events in
air transport. Governments have the responsibility to ensure
that accurate, clear, and timely information is provided to the
public:

Health Awareness Campaigns: Governments need to
launch public health campaigns to educate passengers on the
risks associated with air travel during health events, such as
guidelines for wearing masks, social distancing, and proper
hygiene practices.

Communication with Airline Passengers and Crew:
In the event of an outbreak, governments are responsible
for providing regular updates and information on safety
protocols. This includes making sure that passengers and
crew members understand the risks, preventive measures,
and any health-related requirements for travelling.

Addressing Public Concerns: Governments must be
proactive in managing public fear and anxiety during health
events in air transport. Effective communication strategies
help minimize panic, promote compliance with public health
measures, and ensure that the public feels confident about air
travel safety.

Protecting Workers’ Health: Airline staff, including pilots,
cabin crew, ground personnel, and airport workers, are often
at the forefront of managing health risks in air transport.
Governments must ensure that these workers are adequately
protected during public health events by:

Providing Health and Safety Guidelines: Governments
are responsible for creating and enforcing health and safety
guidelines for airline and airport workers to reduce the risk
of infection.

Offering Support for Mental Health: The mental health of
aviation workers is an essential concern, especially during
stressful events like pandemics or long-term disruptions.
Governments should provide resources for mental health
support and advocate for safe working conditions for airline
and airport staff.

Conclusion: public health events in air transport can range
from infectious disease outbreaks to medical emergencies
and chemical exposures. Airlines and authorities must
maintain strict protocols to ensure the safety and health of
passengers and crew while coordinating with public health
agencies to prevent the spread of diseases.
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