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The Prime Minister

Message

[ would like to congratulate the Civil Aviation Authority of Nepal (CAAN) for successfully
completing 24 years in existence with significant contribution to the aviation sector
regulation, management and infrastructure development. I would also like to specially
recognize its contributions to the development of the aviation industry and to the economic
progress of the nation as well as the service it facilitated to the people in the cities as well
as far flung areas where there is no other means of transportation.

CAAN has played an important and critical role in facilitating the smooth operation of air
services in the country. With the adaptation of federal system more than five years ago, the
country has also achieved decentralized -aviation development as we have three
international airports — Kathmandu and Bhairahawa are operational while Pokhara is in the
nrocess to operate flight service. Other airports are also being upgraded. More international
airlines have shown their interest to come to Nepal. Meanwhile, the International Civil
Aviation Organization (ICAO) has appreciated Nepal's progress in terms of air safety.
"These positive developments will certainly help in the development of aviation sector
progress in Nepal. Nepal's aviation sector is making significant improvements and
international bodies have appreciated policy and systematic reforms

Meanwhile, the country was facing a sort of economic crisis in the wake of llqu1d|ty
shortage at the domestic front and external sector pressure and depletion of foreign
currency reserves in the aftermath of the COVID-19 pandemic. The brief business and
economic boom after the containment of the pandemic couldn't last long and the crisis
seemed to have shaken the confidence of the entrepreneurs. But with the successful
conclusion of the election of the three levels of the government and improved situation at
the financial sector, we are hopeful that the country would soon embark on a journey of
smooth economit growth and development.

The government of Nepal is committed to developing aviation infrastructure including
" international and regional airports. Gautam Buddha International Airport in Bhairahawa
can play an instrumental role in tourism development in western Nepal, attract more
tourists and earn more foreign currency while Pokhara International Airport can boost -
tourism in the Annapurna Region and surrounding areas. The country still needs a full-
“fledged mega aviation infrastructure to make the country a regional hub in this sector.

I would like to express my best wishes for CAAN's success in the days to come.
Thank You. : ' AT

December, 2022 Pushpa Kamal Dahal ‘Prachanda’
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The 24™ anniversary of the Civil Aviation Authority of Nepal (CAAN) coincides with the
completion of the new international airport in the country. Commercial operations are being
conducted from Gautam Buddha International Airport, Bhairahawa while Pokhara International
Airport is ready to commence flight operations from January 1, 2023. At the same time, runways and
other navigation facilities at various domestic airports are being upgraded in order to cater to the
ever growing demand of passengers. The aviation sector, which was one of the most hit businesses
by the pandemic, has seen a significant growth in these days after COVID-19 pandemic and is
greatly contributing to the revival of national economy. Operation of international flights from
Gautam Buddha International Airport (GBIA) in Bhairahawa will not only serve people of the
western part of the country but also support in the economic development in the region. The GBIA
and upcoming Pokhara International Airport (PIA) also have promising potential for the
transportation of air cargo services.

However, while we have been waiting for the full-fledged operation of the GBIA and PIA, there is a
challenge to utilize these infrastructures and attract domestic as well as international airlines to
operate their services in full capacity.

The pride that emanate from the operation of two international airports within the time frame of less
than a year also can be rooted to the successful completion of USOAP audits and scoring well above
global and Asia-Pacific average EI. Thus, safety remains our topmost priority and I promise that the
government will extend its full support to all activities that are meant for the continuous
improvement of safety performance of Nepal.

Aviation is highly complex and dynamic business that requires continuous upgrades and innovations
for the use of high-end technology.In order to achievegreater goals in this sector, cooperation and
collaboration among stakeholders including regulators, airline community, private sector, and
government agencies is essential. It also demands proactive approaches in terms of policy
formulation and implementation. Hence, CAAN Souvenir can be a platform to share knowledge,
ideas and techniques from the concerned stakeholders. I am happy that CAAN has made this
souvenir a flagship publication of the aviation sector and documented valuable knowledge from the

experts and policy makers.
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I would like to congratulate CAAN on the occasion of its 24™ anniversaryW
December, 2022 (Suresh Adhikari)

Secretary
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Felicitations on the 24™ Anniversary - Civil Aviation Authority of Nepal (CAAN)

Our warmest congratulations to the Civil Aviation Authority of Nepal on its 24
Anniversary.

The ICAO APAC Office shares your pride and appreciates our fruitful collaboration over
the past number of years. | consider Nepal an important partner of the international civil aviation
community and | would like to extend my gratitude for your active participation and continued support
to the ICAO activities as well as your reiteration of confidence in leadership of ICAO in global civil
aviation.

While the COVID-19 pandemic has dramatically impacted the international civil aviation,
we must continue our efforts to rebuild the global aviation community given the importance of
economic contribution of civil aviation. The Vision of ICAQ is to achieve the sustainable growth of the
global civil aviation system. At the recent 41st ICAO Assembly, State aviation regulators reached a
number of landmark agreements and decisions that will enable them to enhance the safety and
efficiency of the international air transport system. In particular, States endorsed the latest editions of
ICAQ’s Global Aviation Safety Plan (GASP) and Global Air Navigation Plan (GANP). These important
strategic plans guide States cooperation and actions on the basis of global aviation targets and
technology roadmaps, enabling aligned worldwide progress on key priorities and challenges.

The valuable contribution of Nepal to the enhancement of safety, security and efficiency
of the air transport system in the region as well as internationally is very well recognized. Rest assured
the Regional Office remains available to support the CAA Nepal in your endeavors to strengthen the
safety, security and sustainability of the international air transport system.

The ICAO APAC Office wishes CAA Nepal all the success for this event and many years to
come. We look forward to working closely with the Government of Nepal to make international civil
aviation a stimulus for economic and social growth maintaining, at the same time, high standards of
safety and security in all critical areas of aviation.

My best wishes for your 24" Anniversary celebrations.

5, G

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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Civil Aviation Authority of Nepal (CAAN) has completed 24 years of its existence and services successfully
and is celebrating its 24" anniversary on 31* December 2022. The success and achievements that we have
witnessed in the aviation sector is the result of public-private cooperation and support from the global
aviation bodies such as the International Civil Aviation Organization (ICAO). Therefore, I would like to
express my warm greetings and felicitations to our clients, travelers, national and international airline
companies, donors and other concerned stakeholders in and out of the country. Your unfettered support has
helped us in leading the aviation sector on the path of continuous development.

Despite being one of the most affected business sectors during the unprecedented pandemic of COVID-19,
the aviation was among the first sectors to bounce back. Its contribution in transporting health workers,
medical supplies and patients during the pandemic was really commendable. The repatriation flights
sending the people of different nationalities safely to their respective countries were possible because of our
aviation activities. In the aftermath of the COVID-19, a lot of progress has been made in the aviation sector.
International operations has been started from 16th May 2022, on the auspicious day of Buddha Purnima at
the Gautam Buddha International Airport and it is a pleasure to state that this airport has registered its name
as the first international airport to be certified in the Asia and Pacific Regions after COVID-19 pandemic in
accordance with Beijing Declaration. The preparation for the commencement of operations from Pokhara
International Airport has been completed and commercial flights will operate from the first day of the
New Year 2023. This airport has recently been certified for international operations after its fulfillment of
required aerodrome standards. Gautam Buddha International Airport and Pokhara International Airport,
being among the few national pride projects of Government of Nepal that have come to completion, have
created history of coming into operations within less than a year.

With all of these infrastructural achievements, we have never deviated from our focus on safety and security.
Nepal, being one of the States to have faced USOAP-CMA audit post-pandemic, has secured an effective
implementation rate above the global as well as Asia-Pacific average in the audit conducted in April 2022.
Further, a three-member technical team from the European Aviation Safety Agency (EASA), on behalf
of European Commission, visited Nepal from 6 to 8 October 2022. Nepal shall forever endeavor for the
continuous improvement in all areas of safety oversight.

Nepal has been playing an important role in the human resource development and qualification of aviation
personnel as well. CAAN conducted ICAO Aviation Security Managers Course in Kathmandu from 11-18
November, 2022 inaugurated by DGCA as the Chairperson of CASP - AP. The participants involved from
4 member states, Lao PDR, Malaysia, Thailand and Nepal.

Nepal has played an active role in global forum. DGCA Nepal had an honor to handover the Chairmanship
of COSCAP South Asia to DGCA Pakistan during the 29" Steering Committee Meeting of COSCAP-SA
in Colombo, Sri Lanka in March 2022. Similarly, the DGCA Nepal moderated the Discussion Papers on
Agenda Item 5 “Aviation Security and Facilitation” during the 57" DGCA Conference held in July 2022 in
Incheon, Republic of Korea.

Similarly, CAAN hosted the training on Civil Aviation Master Planning (CAMP), which was the first
onsite training of this kind. It was held from September 17 to 21 in Kathmandu under the funding of
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South Cooperation Assistance Fund of China (SSCAF) for senior and middle managers of Civil Aviation
Authorities (CAAs) to inculcate in them the competencies required to develop, implement, and update a
Civil Aviation Master Plan (CAMP) including the recovery from the impacts of COVID 19 in accordance
with the relevant ICAO provisions. There were 25 participants from India, Pakistan, Bangladesh, Sri Lanka
and Nepal.

Now Tribhuvan International Airport (TIA) is open for 24-hours a day while eight other airports, having
capacity of night-operations, are providing service for 18-hours a day. No additional charge is being levied
from the operators providing services to remote areas beyond airport operating hours. Parking facilities
for aircrafts conducting domestic flights is being managed at various airports. Due to this transfer of
base, aircrafts parked for night-stop conduct their first morning flight from respective regional airports
to Kathmandu or other destinations, thereby reducing the congestion at TIA both in the ground and in the
air whilst also making the regional cities vibrant. Considering the geographical complexity and climatic
diversity of Nepal, the timely availability of aviation meteorological services is quite challenging and an
MOU has recently been concluded between the CAAN and the National Innovation Center (NIC) regarding
the installation of weather information cameras on the Pokhara-Jomsom air route to provide real time
weather data to airlines and airports. Flights to Lukla, which reached to an overwhelming number of more
than fifty per day during peak season, are being conducted from Ramechhap Airport. Surkhet Airport has
been upgraded rendering it capable of operating regular flight of ATR-72 aircraft. Enhancing facilities to
cater efficient and reliable services to the passengers is one of our priorities.

As aviation infrastructure is critical for the transportation of goods and people in a country like Nepal which
has difficult geographical topography, CAAN has given priority to airport infrastructure development,
airport operations, institutional reforms, strengthening of aviation safety and security, human resources
development and non-aeronautical income generation. We, at CAAN, believe that without proper
infrastructure, skilled manpower, relevant policies and high-end technological support, aviation safety and
security cannot be achieved.

I would like to thank souvenir publication committee and the Anniversary Celebration Committee of
CAAN for their valued contribution. I am also thankful to all stakeholders, patrons and well-wishers for
their support.

I feel happy to present this souvenir to our distinguished readers.

I wish you a Happy New Year 2023.

T. Pradeep Adhikari

Director General




Editorial

hirty-five years after the first commercial flight service began in the United States of America on January 1,

I 1914 from St. Petersburg to Tampa in florida, Nepal witnessed the landing of the first aeroplane at Gauchar

in Kathmandu in 1949. However, it was not the commercial flight, the Beechcraft Bonanza was carrying the

Indian ambassador to Nepal. First charter flight was conducted from Gauchar, Kathmandu to Calcutta in 1950 and first
scheduled domestic flight service was launched in 1952 from the Capital city to Bhairahawa, Biratnagar, Pokhara and
Simara. Meanwhile, Nepal's aviation was coincided with the dawn of democracy in 1951 as King Tribhuvan had left

the country in an Indian aircraft which created an immense pressure to then Rana rulers.

The commercial flight service in the USA had begun with a single passenger and number of people taking flight
for travel globally has crossed 12 million passengers a day while the number of air passengers in Nepal is about
12 million in 2022 including the domestic and international travelers. Currently 21 airlines are operating at the
domestic front while 29 airlines are conducting international flights to and from Nepal. There are 54 airports including
three international ones — Tribhuvan International Airport in Kathmandu, Gautam Buddha International Airport in
Bhairahawa and Pokhara International Airport. The GBIA has come into operation a few months ago while the PIA is
set for the operation from the very first day of the next year. These all developments are facilitated or executed by the
Civil Aviation Authority of Nepal (CAAN), the taviation sector regulator in the country.

CAAN has successfully concluded 24 glorious years since its establishment in 1998. CAAN's history begins with
the Department of Civil Aviation which was established in 1957 under the Ministry of Work, Communication and
Transport. The country formulated the first ever law related to civil aviation — Civil Aviation Act — in 1959 and
subsequently obtained the membership of International Civil Aviation Organization (ICAO) a year later. Likewise,
Nepal introduced the first ever Civil Aviation Policy in 1993 which supported in the transformation of the Department
of Civil Aviation into an autonomous Civil Aviation Authority. However, the autonomous regulatory body, CAAN,
was established on 31 December 1998 under the Civil Aviation Act, 1996. Currently, CAAN is the regulator of the civil
aviation sector as well as the service provider in the areas of air navigation services and aecrodrome operations. Recent
assessment and analysis of the International Civil Aviation Organization (ICAO) has found a significant improvement
in Nepal's air safety.

The aviation sector business witnessed a tremendous growth after the country adopted the liberal policy following
the restoration of democracy in 1990. Entry of private sector companies not only brought competition in the market
and dropped the ticket prices but also improved the services. Meanwhile, CAAN is working with the concerned
stakeholders to ensure safe, secured, efficient and quality service in civil aviation and airport operations. It aims at
expanding the aviation infrastructure and services to the plains as well as remote areas of the country so as to contribute
to the economic growth and prosperity of the country. There is a huge importance of aviation in the transportation of
passengers and cargo in remote and mountain areas.

As we are set to welcome the New Year 2023, we feel happy to present this edition of CAAN Souvenir to you. On
the last day of every year, CAAN celebrates its anniversary with various activities and publishes 'CAAN Souvenir'
including opinion, experiences and technological know-how from aviation sector experts, engineers, high government
officials, academicians, journalists and other stakeholders. This is our effort to record and archive useful information
and experiences of people directly or indirectly involved in the field of aviation sector.

The Souvenir Publication Committee would like to express its sincere gratitudes to writers and contributors, and other
individuals for their invaluable support and suggestions.

Wish you all a very happy New Year 2023!
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Focus on Aviation Infrastructures: An Idea of

Regaining Tourism

Dr. Lekha Nath Bhandari
Former Board Member, CAAN

1.1 Background

Covid-19, Pandemic has damaged human life and
various sectors of the global economy. One of the most
destructed sectors is the tourism industry. Aviation
industry is the primary infrastructure of tourism
which was also severely damaged. Gradually, the
world tourism business is coming back into the track.
Nepal’s tourism industry is struggling to move back to
its previous status. Yet, there are several challenges to
bring our aviation and tourism industry into the previous
position. Hence, this article aims to explore ideas and
develop strategies for the recovery of Nepal’s tourism
industry by enhancing the capacity of our existing
aviation and tourism related infrastructures.

1.2 Current Position of Tourist Arrival and
Aviation Industry

It is significant to make a comparative study of the
recovery of global tourism and Nepal’s achievement on
recovery. Let us see the table below:

Table No.1 : Global Tourist Arrival Statistics

Year No of Arrival
2019 667 Million
2020 415 Million
2021 446 Million

Source: UNWTO
Table No.2 : Nepal’s Tourist Arrival Statistics

Year No of Arrival
2019 1197191

2020 230085

2021 150962

Source: Nepal Tourism Board

If we make a comparative analysis between global
annual tourist arrival and Nepal’s annual tourist arrival
statistics, there is a sharp decline in tourist arrival of
Nepal in the year 2020 which is 81 present. But if we
see the global tourist arrival data, the decline is just
37 percent as per the data source given by UNWTO
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(United Nation World Tourism Organization). Similarly,
Nepal’s arrival in the year 2021 is declined by 87
percent whereas global tourist decline is observed only
33 percent. The tables above verify that Nepal requires
adaptation of appropriate tourism recovery policies
in a coordinated manner in order to regain the entire
tourism trade.

Compared to tourist arrival, let us see air passenger
movement statistics which will help us formulate
suitable aviation policies to enhance and modernize
aviation infrastructures to fulfill the increasing demand
of air passengers.

Table No.3 : Air Passenger Movement in Nepal

Year Domestic international Total Remarks
2019 3188479 4138482 7226961
2020 1348894 1082937 2431831
2021 3576883 1456929 5033812
2022 6118900 3345500 9464400  Estimated,
based on
the data
available until
November
2022

Source: Civil Aviation Authority of Nepal, TIA

On the other side of the fact, table number 3 portrays
that there is a sharp decline recorded both on domestic
and international passengers in the year 2020.
However, from the year 2021 domestic passenger
movement was immediately increased and even
higher than that of the year 2019. If we study the air
passenger movements in the year 2022, there is a
drastic increment in the domestic sector. Hence, the
data shows that Nepal’s domestic and international
annual passenger movement has created a new history
of almost 9464400 passengers. If we compare the year
2021 and 2022 there is 94 percent growth in the year
2022. Except China, most of the countries around the
world have lifted the travel restrictions. Liberal travel
restrictions have made it possible to increase the huge
number of tourist movements around the world. There
is almost 95 percent growth of domestic passenger
movement in the year 2022, if we compare the data of
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the year 2019. International passenger movement has
reached almost equal if we compare the data of the year
2019 and the year 2022. Therefore, the record of high
increment in the passengers movement in the domestic
sector symbolizes Nepal needs to rethink the rapid
modernization and capacity enhancement of existing
aviation infrastructures.

1.3 Strategic Plan of Regaining Tourism

Aviation is the most significant infrastructure of
tourism. Modernization and capacity enhancement of
existing airports and other aviation related infrastructure
is extremely important to enhance tourist arrival. In
addition to this, other sectors of tourism infrastructures
such as hotels, restaurants, rafting companies, local
transportations, travel and trekking companies must
develop passenger handling capacity and provide
professional services. The following strategies will
help to regain tourist industry of Nepal:

1. Civil Aviation Authority of Nepal (CAAN)
requires to develop a plan and vision of short term,
midterm and long term to fulfill the increasing
demand of domestic as well as international air
passengers in Nepal.

2. CAAN is advised to rethink modernizing all the
airports and aviation infrastructures by increasing
easy handling capacity with safety standards of
ICAO.

3. CAAN and the Ministry of Culture, Tourism and
Civil Aviation need to rework and make modern,
practical, and appropriate tourism and aviation
policies on the basis of extensive research and
findings.

4. Private tourism sector and its associated
professional organizations require suggesting to
the government of Nepal with its proper channels
what actually the government should do to regain
the tourism industry.

5. Both the government and the private sector must
work together to enhance the capacity of tourism
infrastructures and provide more training to the
employees to develop professionalism in the
tourism service sector.

6. Government of Nepal from its higher level must
talk to the government of India to open direct air
routes focusing on Gautam Buddha International
Airport  and Pokhara International airport.
Nepal needs air entry routes from Bhairahawa,
Nepalgunj, Mahendranagar and Biratnagar as
early as possible. Expansion of air entry routes
for international flights will certainly reduce flight
congestion at TTA and will minimize the fuel cost
and flight timing of the airlines.

ek
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7. Nepal has made great achievements by operating
mega aviation infrastructures like Gautam
Buddha International Airport and Pokhara
International Airport. Similarly, CAAN requires
further initiatives to modernize and make the
entire existing airports tourist friendly which are
commercially viable. Hence, Nepal Government
requires further attempts to convince the European
Union to waive restrictions imposed from the year
2013 to all the aircrafts registered in Nepal to fly in
the European Countries. Flight restrictions in the
European nations have minimized tourist arrival
to Nepal.

1.4 Conclusion

Aviationis the primary and the most crucial infrastructure
of the tourism industry. A huge growth of tourist
arrival is only possible if we develop the passenger
handling capacity of all aviation infrastructures to
bring the Nepalese tourism industry into the previous
position. The passenger growth of the domestic sector
in the year 2022 is a milestone and already at its rapid
increment level and reached much more than that of the
year 2019 which is before Covid-19 impact.

Now time has come to rethink how we can make rapid
development in tourist arrival in the international
sector. In order to achieve this goal, CAAN along
with the government and private sector should work
together to formulate new and appropriate tourism
policies to enhance the capacity of existing tourism
infrastructures like aviation, hotels, guest houses, home
stays, local transportations, restaurants and tourism
related sport activities. In addition to this, Nepal must
take further initiatives to waive restrictions to Nepalese
airlines in the European countries. Similarly, high
authorities of the government of Nepal must initiate
dialogues with the Indian government to open more
air entry points such as Bhairahawa, Nepalgunj,
Mahendranagar, Biratnagaar and Janakpur.
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Employee Retention: A HRM Aspect in CAAN

Binod Prasad Neupane
Director, CAAN

"Man alone, of all the resources available to man, can grow
and develop. The resources capable of enlargement can only
be human resources.”

- Peter F. Drucker

1. Introduction

Human Resource is the one and only dynamism, which
can lead its counterparts (resources) for targeting the
success. This is the key resource which mobilizes all
other resources to achieve the organizational goal.
Human being becomes the subjective and objective
force at once for all destined progress. The recruitment
process is a sensible and challenging discourse in
Human Resource Management. The managerial aspects
of recruitment contain; attracting, managing, nurturing
and retaining the talent and skill of human resource.
Among them the retainment has been emerged as the
most critical issues in these days.

The Constitution of Nepal ensures merit-based
recruitment system in civil service. Article 243 of the
constitution defines; "The public service commission is
a constitutional body to conduct examinations for the
selection of suitable candidates to be appointed to the
positions in the civil service." The PSC shall conduct
written examinations to be given for appointment to the
offices of the Nepal Army, Nepal Police, Armed Police
Force, other federal governmental services and of
bodies corporate, other than the positions in the civil
service. Explanation: For the purpose of article 243,
body corporate means a corporation, company, bank
or board of which more than 50% or more of the shares
or assets is owned or controlled by the government
of Nepal, except a university or education service
commission or a commission, corporation, authority,
body, academy, board, centre, council and other body
corporate of similar nature established under the
federal law or formed by the government of Nepal.

Constitutional arrangement envisages the importance
of meritocracy in the positions of government and
semi-government organizations. It is based on the
principle of competency in government service. This
is important part of recruitment system in Nepal along
with inclusiveness which triggers to reservation for
women, ethnic groups, remote regions and differently
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able people. Civil Aviation Authority of Nepal (CAAN)
must follow the constitutional provisions of meritocracy
with inclusiveness while recruiting the vacant positions.

Based on the syllabus developed by subject experts,
PSC conducts written examination for various groups
like Air Traffic Controllers, Aviation Fire Fighters,
Communication Engineers, Pilots, Airworthiness
Engineers, Airport Maintenance and upkeep staffs, and
administrative personnel.

2. Recruitment and Retention of Employees

Research says that most of the employees leave an
organization out of frustration and constant friction
with their superiors or other team members. In some
cases, low salary, lack of growth prospects and
motivation compel an employee to look for a change.
The management must try its level best to retain those
employees who are really important for the system and
are known to be effective contributors.

Retention of employees is part of HRM and planning
efforts. Turnover, as the opposite of retention, often has
been seen as a routine HR matter requiring records and
reports. Employee turnover is the loss of organizational
talent over a period of time. It is significant issue for
most organizations. In an increasingly competitive and
fast-moving labour market, it is critical to understand
why some employees go and others stay. It should be the
top concern of all the organizations to retain employees
not only for the bottom line, but also to top talent.

As the constitution of Nepal has compulsorily assigned
the PSC to recruit employees in Civil Service and
Public Enterprises (PEs), this constitutional body has to
complete selection process (exam scheduling, written
examination, result publication etc.), as indicated
in Article 243. PSC seems to be struggling with the
delays and postponement of pre-scheduled plan of
recruitment process of body corporate. Despite this,
the selection process is economically expensive with
extra administrative hurdles. It has also troubled the
aviation sector, creating the constraints in manpower
planning.

An overview of CAAN's approved positions,
recruitment time frame, turnover trends and scenario
are shown in the table.
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Table 1 : Approved Positions in CAAN

Level Technical Service Administrative Service Open to all Total
Officer 623 156 7 786
Assistant 265 71 0 336
Total 888 227 7 1122

Approved Positions in CAAN
700

623

600

500

400

300 265

200

100

Officer Assistant

B Technical ™ Administrative = Open

As per the Organizational Structure of CAAN, total approved positions are 1122, among which technical service
comprises 888 and administrative service comprises 227. Remaining seven positions are open for both the
services. It is an officer-based organization with 70 per cent officer level and 30 percent assistant level positions.

Table 2 : Recruitment Time Frame

FY Vacancy Written Examination  Result Published Time Taken for Result
Announcement Publication
2073/74 2073/11/09 2074/07/06 2074/11/13 12 Months
2074/75 2074/08/06 2075/01/23 2075/06/22 10 Months
2075/76 2076/04/17 2076/08/01 2078/08/14 28 Months
2076/77 No Vacancy announcement due to COVID-19 Pandemic
2077/78 2078/03/31 2078/08/19 2079/03/16 12 Months
2078/79 2078/11/13 2079/04/17 Yet to come
2079/80 Process ongoing

Table 2 shows the lengthy process in recruitment. In an average, it has taken more than a year to publish final result
of written examination. Meanwhile, the spread up of COVID-19 pandemic further delayed the recruitment process.

Most of the young graduates who are seeking job opportunity in Nepal find it difficult to wait for a long time while
remaining unemployed, and they begin to choose alternative options of foreign employment or abroad study. Past
experiences reveal that most of the candidates who did not attend interview were been found working or studying
abroad due to delay in result publication.
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Table 3 : Inflow and Outflow of Employees
Inflow of Employees Outflow of Employees

F/Y New Recruitment Resignation Regular Retirement Others Grand

Male Female Total Male Female Total Male Female Total Male Female Total Total

2073/74 70 24 94 9 0 9 35 3 38 1 0 1 48
2074/75 26 9 35 9 0 9 29 3 32 2 0 2 43
2075/76 45 20 65 7 2 9 17 3 20 3 0 3 32
2076/77 0 0 0 6 1 7 36 1 37 2 0 2 46
2077/78 0 0 0 1 0 1 30 2 32 0 0 0 33
2078/79 59 12 71 10 3 13 29 2 31 0 0 0 44
_22007799/;)049/;)015 88 20 108 13 1 14 4 2 6 0 0 0 20
Total 288 85 373 55 7 62 180 16 196 8 0 8 266

In the last six years, the inflow of employees is nearly equal to the outflow of employees creating scarcity of
essential manpower in various sensitive positions. Frequent turnover has, thus, become a burning issue in HRM
and HR planning. Airport operation demands highly trained and experienced personnel but frequent turnover
makes the job difficult. Regular retirement is inevitable but leaving job by resignation can be controlled by
effective policy reforms.

Table 4: Turnover Trends and Patterns

Service-wise Turnover Timeframe of Turnover
X Technical Service  Admin. Service Total  Less than a year More than a year Total

2073/74 7 2 9 5 4 9
2074/75 6 3 9 3 9
2075/76 6 3 9 4 5 9
2076/77 6 1 7 2 5 7
2077/78 1 0 1 0 1 1
2078/79 7 6 13 8 5 13
2079/04/01 11 3 14 6 8 14
—2079/09/05

Total 44 18 62 28 34 62

Number of employees leaving job in general, seems more in technical services as compared to administrative
services. If we compare it with the available positions in the organization, ratio of administrative staffs leaving
job is higher than other streams. Most of the administrative staffs leaving job are of assistant level. They have left
the job in CAAN as they found higher ranks in other organizations. Most of the technical staffs have left the job
because of better job opportunities in the market.

It is found that 28 out of 62 employees who switched off the existing job were newly recruited. Nearly 50% of the
employees who left job were under probation period i. e. they are employed for less than a year. It seems that in the
beginning, employees are more volatile in nature and they keep on searching better options in the labour market.
This is due to another but equally important fact that they attain certain level of preparation that is required for
written tests for competitive exam. It opens the several job opportunities at once in many organizations. This is the
main cause of changing jobs from one organization to another in a short span of time.
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Table 5 : Reasons behind the Employees' Turnover

Better job opportunity in Abroad Study or foreign job

F/Y other institute opportunity Family Reason Startup business Total
2073/74 8 1 0 0 9
2074/75 7 2 0 0 9
2075/76 7 1 1 0 9
2076/77 3 3 1 0 7
2077/78 0 0 1 0 1
2078/79 9 3 0 1 13
2079/04/01- 6 8 0 0 14
2079/09/05

Total 40 18 3 1 62

=
o

M Better job
opportunity in other

institute
m Abroad Study or

foreign job
opportunity
% Family Reason

Startup business

O R N WA OO N ® O
T T SO N S T

As we analyze the reasons behind quitting job by
employees, it is quite clear that more than 60 per cent
of them have left the job for better opportunity in other
institutions within the country while nearly 30 per
cent left the job either for job or employment abroad.
It was a general trend among the educated youths that
they were searching better job opportunity in Europe
and America. A small number of employees left or
switched jobs due to family reason while business start-
up or searching fortune in investment sector were not
significant.

3. Improving Employee Retention

Improving employee retention begins with hiring the
right person. This requires a clear definition of the job.
A set of well-defined responsibilities, required skills,
work environment and fine-tuned job description
attracts appropriate candidates. However, this is
challenging in case of CAAN. Recruitment process is
lengthy and costly here while retention problem is also
high. Frequent change in the sensitive position in an
organization automatically reduces the productivity of
the workforce. Besides, we are focusing on streamlining
the aviation business in highly competitive environment.
Qualified and dedicated manpower for long-run is
essential for a sustainable growth in aviation sector.
HR initiative to overcome retention problem in CAAN
should include the following policy level reforms:

a. Create congenial work environment within the
working structure of CAAN. We need to build up
a cohesive team to fulfill the common goal of the
organization.

b. Understand aspirations of employees. Higher level

dedede
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management should ensure frequent interaction
and feedback with the employees.

c. Develop ethical values. We need to promote
honesty and integrity in behaviour.

d. Ensure effective communication and quick
redressal of grievance.

e. Consistency in HR policy.

f. Enhancing transparency, accountability and

participation in decision-making process.
g. Subjective evaluation system should be changed by
monitoring through KPA.

Other factors related to the sentiment of employees:

a. Motivation rewards (individual attention): need to
promote creativity and innovation.

b. Family welfare measures: attractive pension, EPF,
insurance, loan facility, medical facility etc.

c. Corporate social responsibilities: Wide exposure of
employees regarding their education, qualification,
general health, disaster management skills with
other sectors in the society. It gives societal honour
and recognition.

d. Bringing the organizational norms in corporate
culture: Goal-oriented manpower to achieve
the clearly-defined mission and vision of the
organization.

e. Competition and rewards: Talents expect
competitive environment as well as rewards and
recognition in return. It higher the employee
satisfaction the lower their alternative job seeking
behaviour.

f. Reputation of the organization: It is equally
important to employees which increases their
morale and results in higher job satisfaction.

g. Being treated with respect: Fair compensation,
feeling trusted and empowered, job security and
the ability to use their skills and abilities to do their
best work.

If best performing employee want to leave, the
organization cannot hold them. Employees are best
viewed as "free agents" who indeed can leave when they
want. The key to keeping best performing employees is
to create an environment in which they want to stay and
grow.
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Unmanned Aviation in Global and Nepali

Perspective
Er. Raju Shrestha -
Director, CAAN a4
Introduction Government of Nepal under the prevailing laws issued

Unmanned aviation comprises wide spectrum of
aircrafts, including but not limited to pilotless aircraft,
unmanned aerial vehicles (UAV), remotely piloted
aircraft (RPAS) and unmanned aircraft (UA). It has
brought multiple opportunities to the society at one
hand and scores of challenges on other posing threats
to conventional aviation system if not integrated in
safe and effective manner without further delay. The
unmanned aviation has been regarded as one of the
growing challenges to the global aviation community
and Nepal is not an exception in this regard.

Objective

This article aims to explain in brief, the prevailing
developments in unmanned aviation sector with
highlights of Nepali and global context. The article is
confined to the area of civil aviation, especially around
flight safety domain, only among many others areas
having impact from uses of RPAs. It is not an objective
of this article to capture all spectrums of RPAs activities
in Nepal.

RPA in Nepali context

The formal report of use of remotely piloted aircraft
(RPA) in Nepal came into notice of Civil Aviation
Authority of Nepal (CAAN) in 2014 when security
agency managed to confiscate the RPA from tourists
filming in Kathmandu with camera mounted RPA. In
light of no clear prevailing rules and regulations, like
many countries at that time, the confiscated RPA was
presented to CAAN for necessary action. This event
prompted CAAN to promulgate a Directive namely
“Flight Operation Directive No- 7, May 2015” for
the safe usage of RPAs in Nepal. This Directive was
primarily intended to warn the users not to use the
RPAs in the prohibited and designated airspace that
could jeopardize the safety of conventional aviation.
In order to address the diverse and extensive uses of
RPAs in Nepal, the Ministry of Home Affairs (MOHA),
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a Procedure namely “Remotely Piloted Aircraft (PRA)/
Drone Procedure 2075” in February 2019 for the
surveillance of RPA flights and facilitation of such
flights in Nepal. This Procedure was drafted by a team
of various agencies of Government and has assigned
responsibility of registration of RPAs in Nepal to
Civil Aviation Authority of Nepal. In accordance with
the procedure, responsibility of the permission and
surveillance of operation of such RPAs remains with
the offices and agencies of Ministry of Home Affairs
(MOHA), Government of Nepal. The procedure has
classified the RPAs into four categories based on the
weight.

RPA registration status

The rapid rate of registration of RPAs within a short
span of time starting from Feb 2019, in Nepal is a
testimony of diverse and extensive usage of the RPAs.
The following data depict the population of current
registered RPAs in Nepal.

Category A- 328
Category B- 536
Category C- 21
Category D-2

o a0 T

Temporary registration by foreigners- 200+

The above figures clearly demonstrate that Government
of Nepal and concerned agencies should take steps in
order to effectively regulate these RPA activities in
collaborative manner to mitigate any potential risks
arising from these RPA activities. The inter-agency
mechanism and adoption of modern technological tools
will facilitate for such endeavors.

Nepal RPA technical regulations

Nepal, as a Contracting State, has fully committed to
follow the strategic objectives, programs and initiatives
of International Civil Aviation Organization. In this
context, Civil Aviation Authority of Nepal has issued the
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Technical Requirements namely “Unmanned Aircraft
System (UAS) Regulations” based on the International
Civil Aviation Organization (ICAO) UAS model
Regulation part 101 and part 102. These Requirements
contain technical standards for operations, pilot
licensing, manufacturing standards for the RPAs and
RPA registration procedures etc. The Requirements
were issued after consultation with various stakeholders
in Nepal. Nepal will update these Requirements to
align with ICAO guidance and national needs in these
regards.

The common uses of RPAs in Nepal

The RPAs have diverse and extensive applications in
Nepal based on available database. Few of them are
listed as below.

Videography and photography
Agriculture spray

Academic research

Wildlife monitoring

Glacier monitoring

GIS mapping

Search and rescue

SR oo a0 o

Collection of medical samples

Stringing high voltage electrical transmission line

. e

j-  Disaster management
ICAO CONOPS

The global scenario with respect to RPAS has clearly
been highlighted by ICAO in its document “Remotely
Piloted Aircraft System (RPAS) Concept of Operations
(CONOPS)” For International IFR Operations as
below-

“Any aircraft intended to be flown without a pilot on
board is referred to in the Convention on International
Civil Aviation (Doc 7300), signed at Chicago on 7
December 1944 and amended by the ICAO Assembly
as a “pilotless aircraft”. Today we call these aircraft
“unmanned” rather than “pilotless”. Unmanned aircraft
(UA) include a broad spectrum from meteorological
balloons that fly freely to highly complex aircraft
piloted from remote locations by licensed aviation
professionals. The latter are part of the category
referred to as “remotely piloted aircraft” or RPA that
operate as part of a system, a remotely piloted aircraft
system (RPAS). RPAS are creating a new industry
with large economic potential. They offer a vast range
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of capabilities and sophistication. Their associated
technologies, designs, and operating concepts are
evolving rapidly. It is within this context that States are
being challenged with the safe and efficient integration
of RPAS into environments shared by a highly regulated
and well-established manned aircraft industry”.

The same document further highlights the purpose as
below.

“This concept of operations (CONOPS) aims to describe
the operational environment of manned and unmanned
aircraft thereby ensuring a common understanding of
the challenges and how the subset that are remotely
piloted can be expected to be accommodated and
ultimately integrated into the airspace for international
instrument flight rules (IFR) operation.”

ICAO Annex 6 Part IV

Although there are Standards and Recommended
Practices (SARPs) related with RPAs in Annexes 1,
2, 8 and 10 to the Convention, ICAO has proposed
new Annex namely Annex 6 part IV dedicated to the
RPAs operations and draft has been circulated among
the member States for comment. ICAO in its new
draft Annex 6 part IV has clarified that these SARPs
are not intended to address the carriage of persons
on board. These proposed SARPs are developed by
ICAO in response to the request from the member
States and international communities. The comments
from each Member State and other international
organizations are invited by ICAO to reach Montreal by
23 February 2023. After the adoption of these SARPs,
the corresponding SARPs in Annexes 1, 2 and 8 will be
amended as consequence to consolidation of SARPs in
a single Annex.

Emerging challenges and solutions

Apart from numerous promising opportunities, the
threats posed by applications of RPAs in conventional
aviation safety is one of the major concerns for all
States in the world. The drone sighting, near London
Gatwick airport in December 2018, threw all air
traffic system out of gear and hundreds of flights were
cancelled leaving thousands of travelers stranded in the
airport causing loss of millions of dollars to the airlines
as well as airport operator. This incident is enough to
highlight how serious the threats from UAVs can be to
the conventional aviation system in the world. Similar
incidents have occurred in Nepal too when the low
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flying helicopters reported sighting of UAVs in the high
mountains when former were flying with challenges
posed by the narrow valley and high altitudes. Sightings
of drones at night in the vicinity of airport were also
taken very seriously. Promotion of awareness among
general public regarding the safety threats posed by
the uncontrolled UAVs may promote sense of public
or civil obligation. A collaborative approach among all
stakeholders including government, public and private
partners have no alternative in healthy promotion
of the UAV activities and control of potential unsafe
acts. Civil Aviation Authority of Nepal has already
started consultation with the Ministry of Home
Affairs (MOHA), Government of Nepal and other
government agencies for such collaborative approach
for management of RPA activities in Nepal.

In addition, Civil Aviation Authority of Nepal is
closely working with various international agencies
like International Civil Aviation Organization (ICAQO),
COSCAP- South Asia, European Aviation Safety
Agency (EASA) and other organizations for the
training and capacity building of inspectorate staff.
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With these all cooperative and collaborative efforts,
CAA Nepal believes that the beneficial applications of
RPA can be retained by effective mitigations of safety
risks emanating from RPA operation. Civil Aviation
Authority of Nepal is willing to share the expertise
among relevant stakeholders to achieve the common
objective of safe and controlled RPA activities within
the perimeters of regulations.

Disclaimer- The opinion in this article is author’s
private opinion and does not constitute the view of
Civil Aviation Authority of Nepal.
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T &5 | T 20200, $¢ TR ATSHATT: & TG ¥4 &R,
% AT &R &R, ¢ AT 9% BSIR Je(3Teh TTHUICHR] Ticeh
QT ST I | I ARATSHeh! STERAIE & AT
e 3 g ferenft wiesh it 1S 3tgae 7 @l
e O SFFHTHA Uo% of HET GBIA I 38 TN T
JATeheT TH Tfehes | BTeTeh! STTLATAT ek TSl SA-auines
SSAHE IS gUo AT A YT ST B | FaHE
ATRrshTaT S fTeh TSI TFslg, AT | TRICeh A1 2% %% HIA
T | HHA AN & aveRl Safemr I fomrereh!
UL AT TEATHT I g, 7T AT e | 37
7 fopferweh! SATgUT 3ferEerTeh! §THAT T4 GBIA o JemRiter
i fceh/saTaTe: ASHT qSHT T =g = 1S
HTTIF B |
12 Souvenir 2022

GBIA &1 SATTHETRE AT FHEY oA 96T
IC LR EST

(%) BATS AT T FaITS ASATHT Afeg,
ToHd: GBIA T 84TS HalTsh! H&AT Ifg 87 741 | 5418
YT TGTST AT SEASEdH] GFATIT & (FATS HI)
fg= g1 T | gaTE A ufdee woufs o Arter
SRR T FHE A= TS Tl | et
AT TeTg, TAZe®eT T, W&ftﬁém@ﬁmwﬁ?
T | SEaEE |iE IR STEqsTaden! gaTg ot
WWWQ‘E{WWFIWW
Wﬁvﬁéﬁﬁlaﬁﬁwm FATR 88
ﬁv—vﬁﬁt%ﬁw&rﬁﬁWL6z6%a1§m‘ﬁﬁqaﬁ®|?a‘r
TATS HTeE ~uTel YoRTeh! TR faguat &4 | St
HT3 Tqwreh %2 ST TaT GBIA %1 g @il Wush!
THTE! ST Ho[aTerehateh! Teoh! © | A1 JHe GHTET
FHU T D W o= Bshel TR HRAHT TS
TITAFEETE Teed T Uee | TR BTt ST
ey fomreere T T FeETeaT uH |
FRIFR formearemr uft an] den sane =F o) g
TiaAeg, ool ATeh! gaTs ANTETE. FRATER
FaTE SAEqSEqHT dfg g | fereht Qe
AT SGATT T FRAFR IH =16 T FRAFR
HTTHT I Gra! T SIS =16 570 | T ST
WA T TeTh SaiTe fifest ST T gef TgelTs Isar (win-
win situation) 1 STTEAT S | WAh! ST 9
ST T EYe © | IBA ST SITERTIT T STerTIT a1
GBIA &4TE a1 HoaTeA-HT Ui Igareh! & ot T
ITH & BIAT | TR SlTesh =& i o9 BaIT3 gl
T EETE & UfeA™ quT SRR T arew e
=T forTreere i (PRIA) ST 9f et gl

(@) AT @ q9r T TaTg (Cost and
Revenue Stream)
GIBA =1 fiomT US$ 76.1 million T YU S |
WA US$ 48.0 million 50T TEINTh! TIHT THATAT
o % T OPEC Fund & Y& TGRT T ST 28.1
million 9T TR TAT CAAN T ST Teehl TR
D | IRRT ST I12 9T S0TehT T9HT % hid & P T8
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T | I FRT OEd AN {oRIeTuTehl ST 3t 48.0
million US$ WS Jureft &5 afterd M feame J@ms
TITE TRWHT B | 1 US$ T 16 May, 2022 =l @G
fafmr &t 9%, 23%.33 e feae el Jefyres o
48.0x124.23=NRS 5963.04 million 37ITd 4 378 )&
FE 30 NG TJAT &7 TS | AN WA 1% AT A
3o YHT AT T &I W T AT T 11k i Yo
%ﬁ%wﬁﬁﬁqﬁﬁ | T ST MMk oo
T R 34 FTE T AT T % o e S
(Direct expense) TR STfYeh &GHT @'@ﬁ EE]
Mg | 1 T SR aftfer FHrdHT & A’ Yo TR
A AT (V1o &1 ) o T FTeereter e 38
TR B D | (3 ST STIAH el FRGT qT T
&1 THF] AT €T I[oh TG T ¢4 o Tl Tk 7,379
aTeF |1d ST, Ta8H, TR ST FA SRTH
2096 7 WHIZHT 3719 § 0% T AT |l HATFH] AT
909, T TodTa TRTE! B1) AT HEAT & TG Lo BN
TRITS E R0 30 IS TR BIcAT STl wATie | codied
T R0 30 ITATA I, R0 ¢ &/ \o THH TR fomeaa
[EEaK b (Airport Development Fee- ADF)
1,37, fa T eisher 7 ST faW GBIA i ersTsdreh!
WIEd (Viability Gap) T i T 3756 79 |
GBIA &1 Fd @« 76.1 million US$ &I g &, § 37&l
¥4 S 3R ARGHEIR! ST ITTeheh! T shid &l T8
T | | el Gt e o & o7 €3 S Tl
@ﬁﬂ@ﬂﬁ@mw@maﬂmﬁﬁwm
@maﬁﬁﬂﬁwmwwﬁkowmﬁ
A ET AT GTeT €. ia%m(ﬁ?ﬁma@ 4% 73
FRE Th 24% o) @9 & ¥& HS 0 AM@ &
TS | BT G GHAh! aTTSeh AT T8 (cost stream)
% % 376 3% FUES R0 TG G IS | AT GoHT T4 A
1.37.f9.81 ADF 3310 90 7 west ® | uiett fospre
Sehehl AT ATIehT ENfer SrdaT 9y ADF o fower
I B

(M) ARe T afafient SEmT THiesw ATRNT ST a9
HE T
fag e gifIg gfdaeT ’%4 (Bureaucrats in
Business) o TR G AT ShTe H&THT TeaT
I AT 68 | Faeushid grgiiar T fames
TrATR AEINEE W9 WhRT HAAT 9 She
TS AT FodTed T Hihrs v~ =g &
YfdeeTel U 3 |
T TR GrITeTdTeh WIS (Viability Gap) !
GBIA ST fomTEretal’s Tehiel TodTad T HeT
TSI SIS | w11 UR2T STEPITaAT 3 & | aafy

24" Anniversary of CAAN

TR HTET e T &HdT Ui TR T8 gaT el

TR ST T GBIA T o Ter ey o aTesrd

Wl T | TFaT AT 3T I U Ted shal 3T U

T O ST O ST ST RS | el JuTaE:

g, fommesemr wow wM fawm T, st
STMGHT 99 T AR T | SHAA WU
Bloeten! AT faAmeaes s st e
T 3T ST ST Hiohs |

2. QT Tk IveT fiel T 9ed stg FIfSRm
fomtor ) | o wfET SuTerR e
TEITHT TeohT Hict A LCehT oI TS el eufed
T | |1 T T Sige Sreet qreese i
qfd a1 Uterhr Swer fofs wemr T AT
el TaRT I13H sFereer frereH]

3. foAmere URe T AUt W Sigen! HeshrET
A9 WTST T Hiucteq, faeiehle, T
UTHT TATS HATEE TH THCHAE THIS
e fietTeA|

¥. GBIA ¢ YR aiffer e afea w0
STHETH ISR el fireTTs gferer feere | and
AT, ToRIETT, ATCTTSfS] STIdeh! fomTeerer
IS Y& T ATHETCATS SIedTe T |

arteier feramoT, arereTa, ATt Tea e onfe aard
L IhTITT

JUTART Teieh TATEretehl A1 forawor aom T’ senrdT
S T €T AT fomTeeret Jeim S[eeh feior deor =t
TRTHIRT SUTEET ST STIITHAT TATS Tl 1 | ey
wﬁrwﬁﬁaa‘s‘mﬁnﬂwﬁ@quﬁw
(PRIA)aﬁaT@zﬁ&aﬁrammtmﬁmwﬁﬁﬁaﬁ
W%ﬁ@lﬁwﬁnﬂwmﬁwqﬁ@aﬁm
WWWWWWW
TAR T A 07 9 BT FFD | T Ih g3 Tl ST
g T 376 QAT farrReererehIv=T |isTet! | STfereRtomT
FTE UehT=e=eah! Ui TmlT FRyfh sig@ehepict ot SHRTftheTs
RSO T e feur aftet & g1 o © | e
WWW@WWW@HADFWW
mrmmmwwm
[ENEEIFSREERIEREEN

o] [Tt

Hreg dedTseee, A AUTeT THiEeHT qIsell (28 SIS
R0R) forg Semeh UfdaeT (3’]4) 311 |

ek
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fafore e
QETawTR, F.AT.3.9T.

UIfEIhI 0TI Gl Aol : Uh fdddeln

F U HTSRT FR GeAaed FHT TodTer g T
FRIUGIdenT FaTaN fHeRT T faufa e | =arerhl
aTS AT, ISSAT QISTHT Tk ISSI TTRIehor T &
=i T EeTeesh! 1 T HIST ST a1 el ==l
T SRt RehT § |

JUTA AN IS UIIRT U, 043 AT Sfectfad
TEATEAT “AqTerT ATTieh 3ggaq (fafvrer chrugm) =t
o qur faear ™ T afe qur srmifed &R
TrShen! ATHT 818 IS, 8aT8  HodN, a8 IY Uevid
(Tx AR T gars ufEe (TR Zeas) Sareh
HoaTer giferd, fafod, sl T gmEeRt SHeA” SuTe
TR 3GSIT UTRIGRUTeRT  EATUHT USRI UTTeeRToTehT
ST TR T SHTUeh U qe S |

YIRRT SF=did AT TSl HeaTiad  STaieh T
Hifed farmeeen qa @& Ieh  FrEdsaTeH,
I qr fomTee demteHaT 3= TeRrIEEEr
AT T HH-shRT Y{HeRT Tfed qerd: guierd, et
Tty gaTs gaTeTe gaTs ATl ATHTATS Teo S13]
arl

frdymTer, fanmT, AT, ST el SERRT © |
. 31 fa. A1 3. & Uangg STy fameemr
T Bk B HST HEAT ( H&ATHs Wi g4 A
Al T 9T T TaT Y&H T+ TavmTeeshl el aud
ik ) USRI Zal YdTeh! ATEIdT THAT FHHASRT TThT T
I g9 | 91,1, 1.3, raferamT a8 seent favm,
HRERITETEE HaTeh! HH JHITSH Tehishd T Aegd §- |
TIReoT Hed SeAmT fafi=T 9g, a8 Wuhl o
faaTerceenT faameyer dearen STfeT TS agEeR
STSTiheh! SaeyT U @1y fafv=r fammerereear
feuanT STET, HRNETEERT fAMTSHET @Ud el 79
ST Teh FAT THUGHN, T ALVhT T g Alhes |
TRTEl, T TRt fauTeeTee T wteRtorh ai fafer
freprenr St (T fonmeoe gsamemTe) &1
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HIST AT TG g Tiohed 9 aHT el deeie
eh 3T ZTitheh el Tt &0 fauehr dfes
S STTHAT TauT e ToaTer T TTRIehTeh! ST Shaed
AT FrorrenT fotiemy 3fams | =it farmeereresr
fouTret  FaTedbheRT  SHIIG Annex 14/Airport
operation Manual part 8 THITSTH oA TFe=2MT e
BABS IO ST NG |
g REITHT UFehT ST & HT ool USHT el 1, FHded
T TR §94 T 3fd S |

(2) Taameuer qur faameer et i famor
AT SSIGR TaT ITAS TRISH T WisT a0 3G1 HEaT
qHET T,

€) gfterd T At S (st Te ggeive
TAEE) T qAT gar AHras (WHiChA =) &l
SATIIIHAT dTe, AT AT JF T qT J=ei T T
ISR ATHT FrEH Frareeft Gt SEH YeH T,

(UT) &aTE IS AT (WK Tithek Tiid), gaTs IS
AT T4 (FATSE SRHIE Gifw), T T aaT (Tates
afie), g ITW e 4T (R (R GRS
afvi®), gaTs IS Fa=I0T 4T (TR Z1fthek sheeler aide)
T g U9 WS HaT T glawr (R At abfe
qoT BiaferfesT), & faam=or dar (far F<e afie),
g & TEIOT HaT (T shediet |iie) e faereerer
Frresror TaT (TgH Fdier afde) IueTsy T,

() TSI S qT UaTeE®eh! ARIHERT STHR
YO T T8 qT femsor T T 9iEmT e,

(%) IA=RIfeT ATNE g Trerel Hewier
(FE) ST IR 93 AUTeT TEhRETE ITTHIG T T
T TR STd SRl @i STl ANTEh 388a
T (31 .fa.u.aen.) sk fuifa ameve (Ravedy)
T fawmrfares (afifere dqur axaresT) sfe sTTevTehdTgar
AT T, TR,

T8 T USRI GT & HT &ATS AT SaT qeT gierem
TarhTer ST TSIAT T A== T 9 Seoia Ut Har
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Tawree giq faamufia § |

) &aTE ATATATT YT Toelet RIS,

(1) fommee, farTeereT &5 qur gers At T ar
Tl TIHEEAT vk Hoal aodT 388I g
JUSHTT T 3T o7 AT IUSHLIT ATTEehT SAGET TH,

(F) aTS ITIEERT ATNT HTELIH T AT AT
giaem 3uetey TS,

(®) gaTs AT TaT qer giaer fasre FrsrET
Trarfeer fovaesnT geT St dar T T’ are |

(V) Wied AN a1 TR &dT5 AR,
AT 3gea aeT faareret T fammeeret s g
FRIEE T,

(%) 3UH FEET HEHd FT FEEE T,
T3 |
It T, Shcied, TR qAT SATATSHT WY Fleh Hleh TReh!
AT el STAHA T & ¢ 3Tehi IeaHT A val Fafa
T i SARTSHT W qHEST @ 9o ? g { fafia
FRIEEHE HI FHRAKRI FALAT T TR, FI HATEER
HATEIRATHST g9 FTEIT (I7) garE IS Qa1 (TIAT
TR af¥f@)..., 9T U6 7 g ga1E IS edATg
AT (TUT TRk TSR Af), T T8 Iooi@ U
i |
A gaTE IS UF, 0%l YEAEATT 3oaid 9T
FOfTT ‘g ATARITAEE LA SATThad  WTgaT
e g T fatier CfwueHeR faeREes diedTe gt
utcheerfe fastar m fafvyer chuemes fraf=a ¢ safea
T ST T ST U HAETROT STl T e
TET AToRHIT YU 3ooid WIS AT Tl Haed T
it T 2fEes |

UTTERTOT U, 043 T ST & ATSHIEEeh] BT
AT e ST 9T TR, fommreeremr o TisHTEs
Ushiehd EHT Tt g U-HT fafg=T feprIgegmT k-
Heh TNAYET FodTe WEEe!, F AT Aleid, T
ST e, ITATAYIH ATSHT T L THehT FHIAT=,
HodTer ue T 31 Taferer vey an faeqa fae=rm, sterem,
BABADT e IETIHAT AT FHIRT &I TR
FIUT ST TRl TP 59 |

TG GEAT T AN 3SSIT UTRISUT hiaRieeeh!
HaT 31 T GladT FrawE e 77 SIeawr Yokt 4ar
YT STehL0T T THehT ATNT Tod FHHART TIST HEHT
I oot geTereRT @it YUl WEtEehT afEs |

24" Anniversary of CAAN

gi=ae R @ HEET .2 OT uRTEe T nfafies ST qe,
STggT 3 wifafus e sl fafa=T Sareeet faaror
feushmmT TIRUTe TRIH ARIEST Iooi@ JTRT @ €T i
¥ %I TEEATHH, ST IATTaen! STeteh ARIATEedT 91 |
HATehT ool THUERISTE Ui sh TIRUIE TR Fivfers
el Tehiehd g9 T 1 FaedT el fefq
ITET ATEATCHE I¥BISHT + HASIRT T 85T ¢ STeqauT
TrremTeretaT e Secte skt e, seifagend, Thiae
BRER givfe uemeE, ofd | wuie, Zfifaer srae, ofe
T TSR SR T A TS HYIEHhT AT
U TEgH 575 |

gafeq fauread goarenTe Wt aarieeh!
HaT I T lawr HemmEet, 04 @ wiweg 22 ST
JTTERT, 23 HeTicehl TSI T GAEGHeRT qeIT STEET <
( TR . < | TET ) ST TTIRNT ST e
auq foamofier | 79 WiawmT gt hisert wrifafs
(dfedT TT) o6y HT R AT a7 o T 3 AT Sooi@
HUEHT I AT BIERT qGT T & q¥afed el 9
grifvw  fcafe gag Sew (Rafwer ofvwgam) @ awr
(FF  AHiAE FHY AN g1 col@ WUATE TS
AT BATeATs o7 e Ferardt T faeqa afersated
F T O o9 AT HUGRT T SO § | §aTS AT
G HSATETE STERT &(q gaTe SIS & wRual §ar
U&7 HETAT SIS a7 Tel T SAavdeh gaiehl Jare
T 9T faT T feRTarehT e USHHT g8 HA TeraT |

ICAO SRT fommeuer g=amem e (ANNEX 14 g
AT document, manual, circular ) fafde devesw
SHITSTH TS HEAT qUT HHAREEh! 4T Id Fiaem
femmaet aft Ui wo TRl e @i, TevETE,
TEHT foaTrereTeR T guq Jaierd faameeT g
HuEh! FeRITeT g7 STavaehar -5 | GIET SIS aigaT T
TG, AT THEHRI HaT THE T ~IJaH STEvashal
T arfery (UTRIeRoT SereTue) ofTfe THdehT SoareT
THHT AT G T Garehl fashm qem foeammr e
ST sfEws |

JUTA AR 3T WU ToaTetsh diafd THHR
SEEuHT UheT grem afufaerr e qur g geen
fanTTTeRT ST=awTaRe, HITSH HTEHT SR T8 YT gu-
el
FHARIEeR] Tl Id T giaem femmeefier ¢ oft
HETEAATE STIE 3 T € WY UNEad WU ITgET HeA
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HTEHT GO TormmT g STeamiesh et |

T T AT et TS T TR 3Ty |

“geT FHTZTHT ATAT T3 TATE € 2T fag T 7 qfgar aw

g7 F=HT & ST T 3e |” — 3716w [ |

“afg fereTrenz Saen et Pet 3= gad WA T

SR 8T | — HETeAr Tt

I yoweeEHd T T 2 99 qIneRT  femTeerer

HodTHT WS AT TR HA TdT-ieedrs S

F=aT, o qeaart sifeeRt SRRt fawer foamr st

& W dfes ¢ faumere fmfon, fawr geeTeT

HTEAT, SFHERIE%eh! Tear T uaieddT, femreett et

T SAB I T STo=ll &7 I AMST SATaTh

fguRr & | wiiueureRl M, @dey T RureRT

IRt &g faftv=T §ar &g, e | T dar

yid @feer fHamTee™T gm qrey giedT sAfeiar 8

T TR huarieeare fafr= o fam ey

FTATTIT TeTHT GUTEhT T T A |

iy 3feaiigd  THFee AR HEOHT HETgER Sawhe

']%‘%?Fﬂ' Wﬁa‘l@'

?)  foHTTEICTT ATgEET TeeTehee RIS T
THACHI  FIEIHT TR HedTersheRl
FRIGIAAT TTica T Aol STaae-eehl faehm,
o reeret HouTerensh! RIS, WHicahe AR
afvfe T ey TyHenT f=rar T SwTihent 3fea
ST,

R) Ty & T srSEET g faars,

3) U3 kRl 1 3 g weteen! ar frafa
et aud fafi=T afifa s e W,

¥) TafaeT frerrreeeh! arereiel RIS AT Thidhd
FEHA 0T T Gl FETa T T adr
FRITEER] JUCTe T SUTGIATR] THd Tshishd T
THIATHT 7L,

W) AT AT, STIEET I ST &I YEEsh! daT
T ook R ut & fa ferm, T T siTent SR,
Tl SR ST TFeT-eIehl faehtd quT Ias STaET
WEEH! o TEqEh! ATl AT HIEeh!
STHEST ST,

) ToumeIe deuteT datd daT dyEsh Feited
SIETT T ST T TThT

©) TRt fafv=r feeeeare fafr=r aféfrae

SR TetehHT 13 fehrrere afdfhehe SRt o
STTEAT qT AT HTIET TR HUHT T ISSIT
FTATATEEHT GrehT 3T W=, STTHeRT et
T THTHT TN |
TchTeA &ATS TTWTAT HaT YA 9O YTRIRUTEe T
¥ TR TR STTATHT AT TG AT STHRT T § |
TeAd: AT AW 3% ThT HalT, Tafa=T fehrereeent i,
et Frremraciieesh! ey feie 8 i fafyer somr
T TREeh! AT Ui et Fehi feheT | STaehmTe
FHAR I TTSAUTdeh! HEAOT T STSieh! T9dT IfT
STRATE ARTERT MTEATEE S3h 7T JTH 0TS T § |
FTATERT T ATHTTSTeh TIATRT FHARIEE g WTaTE IUHT
T Il shaTigtel Taualt HHaHEeeTs sl d=sr
far, T ATSHT ST W T2 ASHRT T S | T|qT
FRRA HHARIEE STETT W GaT 8d T e
& fed T gars AramETdeR! fashEEe AeEaRl gfaw,
STTEhT AT SUTIEE STaeTra T TS qeT guied
T YS! §aTS ATATATA ST AT HehRIcHs o1l UTed are
W 3TUETT Afed oA HTgaTe |

dogef Areraft

?) & gars ISH U, 02

) JUTe AN 3ETIT TR U, 043

3) ! BISeRT srEifat (Hfear U), 00y

¥) AU AN 3T W ANTGE 38EF
T, Roue

W) YT AN 3SST WIS FHeiigtehl T
ad giaar  frRmmEe, 04

%) U AR 3STA  UTRIRTOT, fameEe SR
TrrmTaedt, Rowe

©) ST AT IS UTRIRTUT AT ISSIT e
TrTEed, 003

¢) or=aieh foumeer dere(Saem)  fdfae,
R0%%

R)  T3vE Fugfent fdfameT, 003

20) YTTIERIOT HITS =T

22) Aip Nepal

2R) Airport operation Manual part 8

93) TREIH

2%¥) Caan Web site

ek

16  Souvenir 2022

24" Anniversary of CAAN



ISR oI JUR : AdfgoT uia 3maR

GEDEE I
3qETTeR, . AT, 3. T

%. gsvfa

3'-|——<'|'{'T'f§§'q Eltiten ESSRE Ha1  (International Civil
Aviation Organization, ICAO) o fargeardt s mTies
3gSIH et T fosh T @& (Vision) T
TATIATRTE T 3 Q¥ ARe a1 774 SR & | [CAO
o ISSI JUTTeAeRT TR forenter T e Tent @il 38
QU (Safety), &HdT g faqeafar (Capacity &
Efficiency), 4TS §aiTTe GfadT (Security & Facilitation),
anfdfen farepmr (Economic Development) T STaTaoiiy
Lo (Environmental Protection) F’l'l'sc ex SR
FIUT TGRS | AT 4 T &eh] & qUT IevIe® gl T
ICAO & 3Travgehs i, wiifa, R T amevees fasm
T4 SATTHI T | TATE TRl HFTATS IO Q. & Q030
g, fopgeaTdt T gaTE ATARITAERT ST e g
STETOT T STE for §ATS AT HosTet oIt STt foater
FunT foreRT qUT ST T ICAO o i ute =ames
TR SETIEE TUTIAT T B
° mw
fopgreardt AmTiter Sgea gren Afafe ™ qeraE
Toge! fHameRe RIS gdes gfg e Taea
TRTTE A9 WH (GASP) o foruent fradfa oe,
LT TUT FIAHHEE AT T |
o  TIX ATFIE &THAT T geTaT
fageardt rTieh Igeaq woTelien! e T gear
AMalg T FRATHR T HISACHE AT GRETHT
R 9 A AT 3T FEAd: T ATEA
UMl TR SATehaaeia s dfg T Faf 44l
Procedure, Performance Based Navigation TEh!
e ¢ e TR AfEE AT T getdr AT
(GANP) o Ot Prafar o1er, 389 QeI Hrishies
I T |
o EATS AT TGiaeT
fogeadl AT Igead w3 A T loHTh!
TSR T HAMafg T ICAO o galTs g, gfaen
T FFsT-erel ST e HITHCTESHAT foeTueht WHTTT qem

FTAFHEE STTAFT T |
24" Anniversary of CAAN

o TATE ITATATA ATk farehTer
ek wey T firqert (erfdies st samaEtir) T
3IgST TUITehiehl faepEes slerdn fad ICAO o
SRl SEYIRATATs Nidtattad Te FHeifia gars
ARG ST A @ i Hifd qur wgant
TRfTeeE StaeresH T |
®  UYTERUT HIETUT
Sa! AT IgeIA TMfaraesa et g Sfisher
ST GuTee® =it T+ Sgea arr-et gef
AT A EEEAT ICAO et et ICAO
TUN I STATaT Segur fife T STeATaesas TaeeH
T
T GavHT HEE Ugeeed ST-HATHI IS JUTTed!
e ATrevestEy fomma qu yadw hwee 9,
B 9 S ICAO o Fafia sramadier, e T
TersgooT T T TSgEet s STeeerh Tl TS
foeEa! HEAHT TURRATTEER IS HHATH
TereRTar T el AT Hed T8 TSR B |
ICAO & fIusht ft 189 Ao SER® JTET TR AT
IS &I TITegd a1 Hafe Te ekt &9 90 7T
LTI 32 famwar 9]%¢ AT ThTed gaTs form @t T
SRIRREFI TR AT TR IS STTEehoT TTIT
TREERT T | TR AT SRl 3% ay
BTG T TR Y, ST THAT ForeT Th! GG ST |
ICAO &1 Y4 &F7ehT ITIcaHed TTaRyT T gaTS JdTaTaent
e & (Aviation Economics) T grEted
T efeREaEa o STRRoTT B o forT ar e g
SRgs | ORI AT YW BalTS WAl TGl HeS oo T
B Glagred fowm wuaf ICAO #1 Annex-9 T ACI
Customer Quality Service Delivery 3T TH TT STl
ITEIh! HIIAFITE JUITAT, T ToT FRIFH T Hohohl
B | TRl &Rl SAIERTIGR e T TaTfshRigEHTha
AT FIHT FHTE Hoaled HUAIH gaTg aUT 3SH
YU ATeH 3 &Teh] FawHT ATl THH STTSTh!
famr & © w1 we Rafa @71 1CAO 1 =ft T ggwent
e Feqfetd ®qAT qU T TR0 SAT0HT Woefy
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TR ST EEHT, HRATd HeeT, SHEyuIe, . ST IR

FENA T FE T TF A& fAQ AT IgeITT
g ARy qum  oFauined  fogeeuthd  stemeH
HLHAHTE FHHTRE HCHT AfdaaTes STaeIehdl AT
YT SHT T TH e B |

7@ [CAO Tk SHITSHRT &, T qAT I3 ST
HoTd T TR FOHT HIEEFITe T e Bt
T3 a9 9iumE MY SIee9m™q  (Result Based
Management, RBM) 3TIERUIT T EEIRTHRNICARTE AT TS
HTCHETT T SRR EHITA T S THeca™ (Re-
Engineering) T ufTSi (Reform) T HATITFIhdT 3Ras |
TESTAT QT TT-aehdTehl SEhIURT I TEHT ICAO &l &
EFTFTER IST YUTT T §aTS SohITereah forel TeareT T aTersht
aftezmr ==l TR B | TITeRorens ahH-ET ST
ARG THC AT ISSAT TEATh! TGHT T T
AR STEIIFAT T T TEAh] FHT T TR
T SATHT IR TRIDTS |

Yearly fatal accident rate per million flights

12

fory weast

3T &1 T URTTERT ETHT AT ISSA & Tiareiie T
I eI RRITh Teeh! BATc ATk IS TIldfaer SAfe
SRGAYUT T HeGRIT IS | STETSeh! HTIT=hI a4
forer WueRa 3 SRS STHATTRERRT USeT WUET T
A AT AT FoHT e T Sreret ot
FPITEE TR | FEHT eI galTs HeT-geeT g
T a8 TTeATS Wkl U3l foraraiar T suet
ITATITA BTERT FIHT TS T STETSTeh! SATITShTh,
TAHTAT ot T ATHET HeaTcTReeaTs AT HHIEF
Ft FTen! | TR Rt | Tt frreafe
T 4R% AT AN ISIH HTS ITRAcTHT TR |
IS YETeh! TTfCIRrsh Tereie 7=y ereeehl Treiler
BT AT, Yo-fo FHI IIHAT Nfcad Widesr A
STETSTeh! HATETTHA TaT &3 FCEH gHSHT g THEhiT,
R0 HH STIAT Al GHSATHI ST HH 0.0 HT TiIeh!
D | T ST qeTeh! [<EHT SRR B |

There were far fewer flights in the 1960s, but a peak in the accident
rates is shown due to the lower number of flights and the higher
number of accidents recorded during this period. However, the

volume of flights over recent decades is sufficient to show that the

accident rate is continually decreasing. Source: Airbus Report

1961 1965 1969 1973 1977 1981 1985 1989

] §o-\9o I TR I HHRAT FRaFTc! AT ¢-20
TG STETSToh! STTATTHA E TEhT [RIT 91 | R09% 3l
SFTEEHHT H HEAT 3R TG Ao/ AT | o gHATR!
FUIRT £ 0 TARG HHHZHAT 0. W FH! D | LT AT -§
TR AR forg T IS QLA IeiE
U WS TATS GHAT JEHIMT Fo UM T HUaHT
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1993

0.04

1997 2001 2005 2009 2013 2017 2021

B | IE JEAT SRS AR AR SRR q4T
TEATHRT FrGET ST T T e & 3-2 Jeram
ISH-HARA T T B W STTHRAT TETSER =
STEd ATt AN SFSTeaht SR |
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Fatal accidents per million flights

—MNumber of fight departures ——Fatal accidents per million fights

S[EAT IS YR Reamstae g T ST W
STETSTEGeh  dTe =¥ 2 0 AIgA HFeRI L (Separation)
HEH TR e el T S Terminal &N
TSR ATATEReHT H feamstie g 3 wea gr
AR B | I Se PSEferdl VER Flight st
AWM =g b foh.HY. TIFR Flight 31 AT STeeeha
HIAR W ¢ g 3 For.AT. T Tlausm stfeet
ljj%rwq:r Aircraft/Airport WTHT I fafraferdmn
i IS SR HHS HEHI D | SRS, T AT
I T ISH TIATHEEHT WUehT STTE-H qT forehr T
SASTHAIGEH!  T@AT T HEGIICIATH  HI0T
TUHHEHAT g §a TTH B |

IS GFAAT IS HEUT HelH ok I T3T
fAf2rq AIEUe, TR, I, TR, TR T &HdTh!
T ATHHH AT B | A FEWAT ICAO o
e A m Safety, Security,
Efficiency, Capacity and Environmental Protection
U TEfygd #id 9} &R Standards  and
Recommended Practices (SARP) &% dlehehl & T T2
SARP i STTETHT HE& Tegasad S-S U, T,
FeRmRT T TiafaREs fHaRer ™ e 3 | ®
IaTeh! oo Tceeff T Tough Flying Environment HT
e IS T TS M AIieUe, AT, aEdr
T S ISSI HIAHT HEHTT 1 &Lt dleh SIHITSH
fAf3ra TRl Consistent Performance gﬁ o et
ST T S | HAfeet ICAO ST FluTied & Tt
TEHTUTehT TEATASTHT Ycish &eh! AT TRiehl HTOh
YEAHTGHAT ThHA H T ST TThT B T HHEfered,
=k, SOP 9T Evidential Document HT T&TRA
Audit, Inspections, Evaluation HERV ITCICICICAC IS
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The Blog by Javier [

Source: Flight Safety

T ToregHT TG THH ST T HEAGHT
A AfTT WUHT TS | ISH Grafrehl qicrazmT
STETSTah! Airworthiness T 38MH@HT Pilot, Crew, ATC
TEhI Competency dUT Performance EAREIE LIS
IR AT A1 Hifiret e o ufes SeTsT geereh!
S ideIeTese, SEN SSAVGHEAT Co-Ro %,
A /AT Lo-30 % SIS qUT 3
IS FET SUHLUTR! TSI Tereh TTEaTSIed el g TahT T
BIECID) ﬂfef (Human Factor) &1 30% T fAstent
STRBIT BT T AT 90 Y, TG, HELTehT TR 7T
SftreR! et wTaet et e STERe Tl g
TR TS | STITT, TR 2 GHT UG-8 3 % SAfRahT
Graf~erd HEATehT SO T TR ITdTeter e
WH RIS | IS G Tl IgSIT HETH
Organizational (Managerial, Financial, Technical,
HR, etc.) TeT SSSTRH e SR qitarer Tafeferfagm
T ST U Yf¥ HUds [CAO, HEwT U a1
Trafaa 3gEad Wmﬁ yifaferes qem ameE
TeTEN HEANT qT ATqTeRuiE qeiells THd ST
IS YA SATEATIRT 1l AT foraeasl quisma
Comprehensive Approach HT Imte El?.!'l's’@ 3 |

Jurer et

T AT ISSAT MRRUIC IS TS afear
TTATHRATHT TS STTHT S | T R00R I USOAP
Audit T e TE 208 %-2 3 TR AU S@al
T AT et o TR S AT e
YL TThiNa RN | & 2023 I ICVM #fee
uf$ JId ICAO @ SSC (Significant Safety
Concem)(ﬁma@mmﬁ EU &I Safety
List AT WU, MRS Fames T 9ar e
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FIHT FEATS O T ST A ToleSTeh! ST
IS TSR ARE-S | Aqeaaiicl TRl
foISTee 7 EU %1 Siig=ieTe ATt 7
TS Bfeh A= AT ST T@TUeh! SRaws |
fheetaun weaford 3gead Tfdfafed wrfread
e SifgH qor FHiHASIEE THIERRT &1
S qYT SFeETI AT STRrshoreh! farmen
IR e T Hae FaHTS FuTeTT SSSI YRah!
GiTera 7 |fohed s Wi SS SQd T | FEH!
AT ICAO T ST TG THd THL
T gam R g TR 9Tl | TR T8
HETERT T PR e ST IS XAl
Afialg T Fafe Mo e T e FEe qe
HEATEATS ZoRITS T HEAT ZIoRUTes STTeeRToreh! Svut
GHEITEE FHTL E A~ U ST g T | Ee
THATS IeTI FETHT T foreiren foTaw sTfersheorent
SHTEATI T STHRHET AT 2 off=l AT G
T T TR = T |

T R03R AN 23 3@ 4 ¥ A ICAO
USOAP CMA 3ifeedr urerhl geem e
YUTTATSRT 3ATS H%F:H\Uf deag® (Critical Element,CE)
F G YWEERI  wEaEd (Effective
Implementation, IE) 90.20 %, forg 3fEd E1 80.?
% =T UM 3 % of sIdl 9TH YUy fes, forraeRa Juretent
IS AT el ST-ATogd SRTq qT ST !
ST qAT JHTSHT T AT SR | aRafda
qiERTET TR e Wit e Jure
SIS ol T | Sgh fonel Hewd: TRt
IS YT, Tk FTtehT STerhTiar T Srfereheor
AT AU FI[EEeh! T IS GLET SHTEATITR]
FATEET ITEAT HA T TFRHS T e
TUHT TRl | AT ISH AT ST BTiee
TRt yfd T Fame T Samyer e S
Qerhiehtur T T R wu wiees
GhTTAH FIHT fTUehT S |

TR0 RIS TTReRTuTehT ifecich EtaTaT
STTEYT TN qT IRATSH T/ Conflict of Interest
TSRS FTe T T fameh o SaT Serrewsht
T qAT HTH HRSTEIATS HIRTA JoehIR0Teh
STETCHT TR T TAThRT TS IS Te et
e | A1 99T B T IFR! AT CANSO/ICAO
Organizational Functional Separation Fr ffta
STE T HATHR qT AR 0T SqHT 9Tei TS |
a1yt fHmmes fehrent Audit & Enforcement Policy
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.

and Procedure ‘13 I¥ qAT USRI ggq?)? T
HRTIGRTHh! MHERT ST Pehraeh! HemT Efifia Tt
TATY/3SH L& GreHl T HRSTE TS
foqus | | e T eTRehTEEh! Cross-
Mobilization W= & ﬁ'ﬂﬁfﬁﬁ@ LEIEERICa] ‘GITCIE?
T T T e Frie® s Femr =t
@%WW | TG GTS AATIETIhT Operational
Domain T8 @rfard am ShetToent L EICERES
(Safety Hazard), ﬂiﬂﬁﬁ Potential Safety Risk
HIEYT qeehred a1 Fferd wwer i forareror & freror
T e Tor T ELET ShI T T -BTeeh! ST T
TS |

BATS SehIATTHRT
T weeat

AT AT T HATeF & T FIAT GEHT
B | SATETRT TS SRL0T T SETHHTUTRI ford TRRTHT,
Tftes quT ST=aRifSeT T 2aTg AT THTE T
T RIS qUT THTISR EUTAHT W
VIHERT T HHI Tl AT T=0TS Toohl AN %
A ® W F Al DA T | ICAO I Tl
HTEN, AT UNEEeh! forehrerdT TRwsht it $100 i
A, TR 1efa=mT e § 325 sIeah! AT
RS W B3 AT Qoo itk UsTTHIet
SR A &A1 FA €% 0 TAT USTIH FoHT 76D |
ICAO %! 37eg Widalad ATHR forgehl el ¥.4%
93T & GDP AT IgSITh! TS UREe e
T GRNER © | Al Tgehl T TN, Jafh
R, USRI, farerm-drement fasmer aen forament
SATAT G T U] B3 HouTTcl HEQUSH! FIHT
[Tferd YR B |

A [CAO o HEH TNZEETE ITIEaT i,
QRAE, TR AREES deT T R glaureEd!
TATSHTE  Hehed TTe HATHT S | AT FeATSHe®
TS AT, TS T A ST SarIhgsehl
A T foefier ahi~aeRl SRET SRR TS |
IS TEATGH 8. ISH H&T, R, fom™ TIeM
g0, 3. I WA, ¥, HIGEMH  gaIeh! 7B T 4,
Il I T e fomg qus | fordia ahei
TATGH . AT T = foawor 2. A e 3.
Hfaa st faerr f e 3 | A 9 Ige
SHAIHEIR! aRg T AOER gEsew gl | A
TATSHEES HITHH! T AN &dT, IgSq
AT, ITSIT FHHART IT(CHh] &0 qeAT ST
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ISHT SHTS HEd TES AL 6l TS gohi-ITHeRehT
3T &ITHT UG hT STIIET TTE S@T3ar | SaTe0reh
M P stifega fqmrearersht  wfdfert
HHTH ST 3 FUS TR TS | T IS siohohl
T 20200 I Tiele TFER Brerfaent 3gM tramm
T o 3fareg TUHT JUTerars & s seeht gern
AT & FUS TTel] T sraan! &fd g1 s |
I ¢ B0 STETS BICSHT UaT ATHT-I: RIS =1t el
STETS HFIg, TN & T AT %ol BleeHT ICAO
Hehe! ST 3 TUHT IR 7o hid 50 2 a6 gaT
ST SET, WRETS, T it
T B, IS Tl -erd FUT 1T TR Tee T
STTIE T qAT AMTEHATS e T T |

ICAO &I 3% 3T AReRHe fHwiE FTar qee

TzgEehl AN 3gead Tdfafiesanl o T

TTHTISTeR THTE A9 T T 8T8 ATATATT &HT feraisor

T R e AT Igea ST forswor @me

(ADAP) F=HIq T foRIvg deciesh €98 (EAG)

TTOAT THUHT T | Sct Tftea STefa=rT 3gead

STeh! TcaeT THTS T AT HIOFeh! AT THfeeshel

AR THS< (ASA) Methodological

Framework T&(c7d @rement fashma Teh! o | Tftg/

Mgy GDP AT &3 &l TSl AN,

IS TS SR GRTd USHIKRT €&, TaTs

&R GUd; T A H(CET gaTs &EeRl T

IFTEAR! T HATIREE TRaUH & | 37T

*  3gSAd EPCARIOE GVA(Gross Value Added)

and GDP

I EEEHT ISSTTHR! TF el

ITEIA &I GIq

ESSRERSEFIUSE Y

ISSTH &AGNT ST THTERT TSATR

JAR JATA & Ufgy Add=mT gars ATdmTden

INTEHTS I T 7 i 119 fetuant

9) ORI SRIEAT qAT S IgEIA AT RIERT
3T TSATRY T 9Teeah! T,

R)  ATIEETHT STETTHA TT ITARTeTE 37 Fr-anfer
JATE WETeehT ST, Te eIl ST,

3) QI T STfETERT ITeE® s Country-Pair (Air
Connectivity) |

JUTeTRT T
TR TS 37T TS &l ANEH AT 5 ©

TTEE STIET B | T IS TosTeTdThd &S
ITARATAA SR TR qAT AT SITTHT ST
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7+ fafyreefe amm=r amfer, wies, Tsmmd, s,
forermeff sTfeetTs g=amstesh! AMeH Seerea B | |
TS Xl BTG © | T sl STk ISHAT uf
AT T FhRT ATREE, s, fafyre safe ot fomw
Rerfeel ST safthes | g el | fama g8
el Hifire-2 ) o forg ST BTUsT ST Aedier
offetent STEq e uf foreft qet Afsardt Beg T
qeATEHe! @RS | T foevEe e JaTaeht
SR yaTE Wi Ro.x% o g wTR B |
forsrooTet FeTeRT TPqUT Spet TRl SEATETRT T U %
T SR B | 9 IS AT Aaf¥Teh USHTK,
fersror, wefen, fehmelt Ser snfe nfafafiesent s
T qU SNead e fafe e w afe
ST ATTETHT | IATA Sl T 0% ¢ T TfcagHT
UTCThT BTS ITATATA &t AT Tt stefdemt fe

SHITSIHERT AMTET J=ATCH] T2 TEIT0T ST -
*  TATE AT HTHHT N ¥, 44,000 USHIRT
ST TR,

* T I T gAE AW W AR Jefirn
THeHA GDP Wl 3.9 % WIT, Hia £.2 37a I6

Sy,
*  TATS AT Hibferdds amad &g u.22R
s e |

IATA I J&U0 FFAX EF 0L I &8 IFTET
FWTTHT R0 SYAT ATEHT TATS ATATATT L84 % o Ira
TS | S B Ro 3¢ TR 9T &% fufer stufa
HARTIHT (Wo+0) %o TG AL SATATTH T |
TS 76 3 TaTE ATAETAeR! 9 58 AT W Seeh! gaTs
TFTA TS GDP & 9 US $ .% ferferemr e1eria
3 T YT SUITIET & ST s, ¥, %0 0 USRI
HEATHT AT TR |

TI'@'QWT Aviation Economics @l ST, ﬂle'cb"r T
HTARAFHATH HEASR T8 WU §aTs ST
& TorTTeten! U3eT B Fepmen! STTavaendl g |
T AR T ICAO/IATA o &aT8
ITATIRT LT STFA-THT Teehl T T ANTEH HTIT
ﬁu@rﬁaﬁ YR TAUT Methodological Framework
SRINT TR U3eT e Aifd, T T Thishd SeEw
U TOET TS | J8e Ulgd Ffa=m1 Igea
Tt grafcad SRt To TRl quT TEEhRT
fPrIEE®R! T9TE TAT ANTEHEEATE Tehihd EIHT
TEd ngfaﬁ a1 Tfed g8q Aviation Economics 3T
Tl ST TR I Jed TS |
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oo

HlgcAchl ATAIAhdT

ICAO < 3gSIH JUITeiiehl famt fohmer Tieht ey
ferfoor MRt u &Rl g T nifdafafer we-steRteT
qralg  (Interrelated) T Uk srRmTy feft
(Interdependent ) ’%Eﬁﬁ:ﬂﬁﬂa TR T T warel
mmm|mmkaawaﬁ
fort wFFs | tﬂqm:ﬁtvraﬁa CHIEEIR DI RCEED)
ST T T IS F& T 3T ¥ Tl SIETSis
T T GUETTHT ST T HEd MR §0 |
TCTh! EATS JENTATS Ui &k gioehiorer fammr T
JE ®ET fash@ qor gaed T ICAO gRT
i ot « a9 ael wel aTRicd |gferd qen
SR T I TS | 78 T Fae g o
Trfgd HATIRTTETs Sl &Pkl qTie FHeifa
TR T TR 8T U T ICAO @R ACL
CANSO, IATA & W& FEEAET &7 (Key
Performance Area, KPA), A& FrfErTeT BNED
(Key Performance Indicator, KPI) T 3U-HREGTITE
{ahe®  (Sub-Performance Indicators, SPI),
TRl IHeE [T TRl © | STEehRl SATTHT
TSR TS AT VATIERIEERT gdTs HTeh! ThH-H
TR AT THTHTIATR] HeA TS QT A0 7T TRTEh
9 |

e

D

ICAO o forgsaTdl Igea uetrhl Tied 3TT&] &

R 030 FHTHT HegaL YT T 363 T B | TSTh!

ITSIT G THHH TEd: e SATERAT 710 T

TES: -

o TSy YrE eI edT Ue TR (State
Safety Oversight Capability and
Effectiveness): a1 ICAO USOAP 3ifgeat
fertTor MRt WRo PQ W ¢ T &7kl ¢ a7
Torfeahet SToarash! TR ST (Effective
Implementation, EI) T SATEAT HIUH TS |
Td ATAIT T [CAO USOAP CMA,
fEaHT TR 9o .8 % EI ITH TR & 9 2034
AT ¢4 % TR0 30 FHAAT ] % TH 1 TEeht
Tl

e SSP/SMS I UNEHR HEEIT:  SSP
ST TehT STEMTAER T L3 TaHF R T
03 THT T R0y THHT HR-IER L4 T
T3 e T D |

e H&¥ HEm g?:l%l«_cﬁ a1 (Resolution of
Critical Safety Concern): EEIECapietcECal
AT ARG a1 BTl GReT SHifeH qer
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FSATRT SATERAT Bk & [ITehT ATRT Safety
Performance Indicator (SPI) d¥T Safety
Performance Target (SPT) T& Frafor nfes |
SPI T SPT ©T GraIf-od TH HeAh AEfT T
Sifewers Fesd TR S e T
WEREH! WAMHRAT ThHH T ET HErw
e T J9Yh TWHITT qem FrsheE 71 T
s | S s TSR] SRaE (Wildlife
Hazard), frewer sifers (Mldalr Collision),
= fomem (Runway Excursion) ST&T HeETe®
aTeTh foRfeaer gea forares 3t=id 0w |

° €T>|'I§ gﬁ?ﬁT qIT =247 &U (Air Accident and
Incident Rate): ICAO & Y.\o T H=THTIIRT
SRSl Bl %0 g ISH-STIGUMT Teh!
THSATT HEATh! ATIRHT TS GHSAT T AT
T e @ | Ry o fifeee st
SETeh! ZHHT T IR 2033 T §.33 THTR
(Fatalities) 233 Tl © | WSRO HR&T
SETI AERIE@IHT STTAR, 0T 3033
™ Control Flight Into Terrain (CFIT) gﬁ?ﬂT
T IE TR 0% THIS |

TR ARFE et T gerar

TR AfATE AHaT T geTar (Air Navigation Capacity &
Efficiency) J&dd: T ANIEA T WgM JaTaR 353
JUTTefteh! ARSI ThH-EhR! SATEIRAT HIY T TS | T
IfTE &Rt ThH=g ATaeR! AT ICAO, APANPIRG &
8 9dr 7 FREIEEET & (Key Performance Area,
KPA), ¢ 921 H&d FHIHIAFITE 9 (Key Performance
Indicator, KPI) frerftor mert & | 7@t ACI o fammeaer
(Airport) ! G- € 2T KPA T %8 21 KPI ferieor mant
B

TS T T gfererm

TopgraaTdl FTeh IS TS YLaTT HRIhIH0T T ICAO
Global Aviation Security Plan (GASeP) TSI Y
TG i YRS AEAeE STH TRl TR 3R I
ST AT R X ST ZTEeE (0T ThT B | GioreT Hesfiahtor
HEglg ™ ICAO gfaem (FAL) Frishaet fommeeremn
I TUTECHR Gl TITEhT i e 71 &t ferehreft
HITaTNFATEEH! FHATATS AfHAH SHIST ¥ I &
AL qAT 9 IT WHITh HRHASS, ICAO IHT fg=
FTA ( TRIP) THITT TICAO Ufsetsh it g1gtaed (PKD)
stk Wi RSeet Zvel SH-ee® (eMRTDs) HIthd
T ATYNER TEIA T © | |9 ACI & Airport Service
Quality(ASQ) FRIsHH JF=HTd TR I T8 HIITH!
QAT ¢ I KPA T 3% F2T KPI feior mean & 99 JATA o
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Our Airports Service Excellence Standards HT9T LERE
T RIS AThehl B |

TS ITaTaTa TR foermer

Tt STITTHT IS FIoTet e o Tiey ST ATk
TS T TS AT AR ICAO ™ 7 & 92T KPL TS
SR fATH ® 9 IATA o 3 2T KPI ATE 3ATER feAweht
D | T fmTeereren! Qe forshmer T SATeh! wrgof
AT ATTA-Ifdhet (ROI) eI 1T TohH-g ATIeh! AT
ACI ™ %0 2T KPA T4 &1 KPI Mol TR ® |

I TEROT TETUT

ICAO o ST ISI FATaIL0T HTUTHT HEdTeh! ATHT
TEIETT wieHHR! FIT HH T6S | 'ICAO Hae TEw,
I T ST ST ISS STATaRUT ™ FE T hi=5d 7T
HEA HUH B - £, ST Tia T 3gSAT Isid 2.
fomTen! SISt 3. T R TOTER | AT 3 e e oW
T ICAO T WRITeRU &0 HIde® S23 THh! © | S
SR, 376 51 W T 3 UiRaTes, falt 3gead se
T oS FHeliehl IcdTE T UiEed T Si=ingd 3gead
(CORSIA) ! HTMT e FFH(EE HRA ASHT AN T
ST HRIEE e AT B | A9 ICAO, APAC, ACI,
CANSO ST ST IgET THTSTEER! Taw T & |
Ih dile-eeel AR &FHT HUTeTh 3ESAT UG IRl
ThHUEEL forg qe &t afusamT el © I STTshad T
TS ST Y TS Tt TR & |

ffdare T9wT JUTemT IS IR TR e fam
TorepTEeR! SN IgSTT WUICHsh! 4 a¢ &eh! E=iord ae
Tafad EET1 foem T e g | s e
ITTIERTOTHT ET-0T T USOAP 3fee & 008 U5, ICVM
2023 & ICAO SSC T EU Safety List T gdTS gHeTaH
AT SRR TaT NTRERuTehT T €T ol et 3e
L& HEl AFEIYT T Ul SAeTIT T hiegd gl |
TEA TRl T SR NeeTsiees ST 9 A
TTRIehT0T SHErETaehT €T cIATIoL o TUshT & Toh | afoTm,
YUEl SEIHh! e USOAP TSR TTaehil
FET=F EI 8 R00% T ¥¥.4% oM, aifeat 023 @1
90.8 % , B T 034 HHHT, LY % TS & TWH! B |
T T ARFTE & T qerdrent UiiEemT ANS &fehT &HaT
T ThH % B 2 ADM &5kl &HAT TUhE-4 6 © 7 TS
TR T giremen! e fommeeere qum argEan FRlEE
ST W& Teh! HalT T GIAemeh! THid o © 7 &d13
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ITATITAHT TUShT T TehT GTCI&AT 3Tffeh &sTeh! ThH-o
T 9 UHITERUT TR YN, gaTg ATAETd SRt
TSR] &5k THE-E o © 2 A7 @ HewHT JoTeteh!
STfEcTehT AT NReH el @ 2 ST 6 2034, 030
HEAHT T TSI &1 ¥ T HAE FHaarTs o1el 3 | afg
T 91 TomT e et g 2

TG AYTeTeh! BATS IR ThaTdl T THTERTIAT
et ot Tt SRt ahdgent staemTer fsft @l ©-

®  3<M Safety Security Performance T ST,

o Frafa A ST foHTEre T ATgEAT SRR
T qAT 3 FHATATATS TG T THTHT Service
Quality Deliver Performance T LT,

o TR T 3 a@ﬁaT FFHEEC IESIT &FHT
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Safety Culture in Organization

Manju Paudyal
Dy. Director, CAAN

Do you have safety culture in your organization?

A major responsibility of management is to establish
and maintain a safety culture. It must start at the top and
permeate the entire organization.

If the leaders do not truly believe in safety, then why
would others in the organization be expected to embrace
it?

Do you have a safety culture in your
organization?

Think carefully before answering. For those who
immediately answer that they do, if you are convinced
that your organization has a good safety culture, you
are almost certainly mistaken — A safety culture is
something that is strived for but rarely attained — “The
process is more important than the product.”.

Safety culture in the organization

Ol
LEADERSHIP

Definition

Safety culture is the way safety is perceived, valued and
prioritised in an organisation.

It reflects the real commitment to safety at all levels in
the organisation. It has also been described as "how an
organisation behaves when no one is watching".

Safety Culture is not something you get or buys; it is
something an organisation acquires as a product of the
combined effects of organisational culture, professional
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culture and, often, national culture. Safety culture can
therefore be positive, negative or neutral. Its essence is
in what people believe about the importance of safety,
including what they think that their peers, superiors and
leaders really believe about safety as a priority.

Why is it important?

Safety culture can have a direct impact on safe
performance. If someone believes that safety is not really
important, even temporarily, then workarounds, cutting
corners, or making unsafe decisions or judgements will
be the result, especially when there is a small perceived
risk rather than an obvious danger.

Why do we need safety culture too, if we already
have an SMS?

A Safety Management System (SMS) represents an
organisation’s competence in the area of safety, and it
is important to have an SMS and competent safety staff
to execute it.

But such rules and processes may not always be
followed, particularly if people in the organisation
believe that, for example, ‘moving traffic’ is the real
over-riding priority, even if risks are occasionally
taken. Where would people get such an idea? The
answer, ultimately is from their peers, but more so
their superiors, including the person at the helm of an
organisation, namely the CEO. To ensure the required
commitment to safety, organisational leaders must
show that safety is their priority.

So, organisations need both an SMS and a healthy
safety culture in order to achieve acceptable safety
performance. But with aviation, there is the problem
that it is generally very safe, with serious accident
outcomes occurring only rarely. This means that almost
all organisations will assume they are already safe.
There may be few incident reports, and these may be
of low severity; safety cases may be well in hand for
current operations and future changes. Real aircraft
accidents are usually complex and multiple causes
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can be identified, so it is not always easy to see them
coming. Even harder to see are contributing situations
which affect an organisation's ‘forward vision’ in safety.
For example, under-reporting of incidents due to fears
of recrimination or prosecution; people running risks
because they believe that is what they are supposed
to do; different sub-groups not sharing information
due to a lack of mutual trust; etc. you have to know
the realities of safety in your organization, if you really
want to remain safe operation.

How could a chief of organization be sure if such
undermining factors were evident in their organisation?
By asking their directors? By touring the workforce and
asking? The alternative, and more robust approach, is
to carry out a safety culture survey which attempts to
'measure' safety culture in a way which can be repeated
subsequently for comparative purposes.

How do you measure safety culture?

Safety culture, like culture, is sometimes hard to see
from the inside. It is like a fish swimming in water -
the fish does not really think too much about the water.
Therefore, safety culture surveys, in most industries,
are usually a combination of internal and external
perspectives: the ‘outsider’s view is used to help make
objective the insider’s viewpoint. That being said,
however, it is useful to have a ‘champion’ inside the
organization who can act as an interface between the
survey findings and the staff at all levels. This champion
is typically the safety director or safety manager of the
organization.

How to encourage safety culture?

Employees should feel comfortable communicating
safety concerns and feel like they are being heard.
Employees, vendors, contractors, and customers also
need to feel free to communicate without fear of being
reprimanded or judged harshly.

Poor safety reporting cultures are often indicative of:

e Lack of employee trust in management;
e Poor employee morale;

e Lack of employee buy-in to organizational
safety;

o Ineffective safety promotion activities; and
e Poororganizational risk management strategies.
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Benefits of the best Safety Management System

A safety management system (SMS) is an organizational
tool that manages risks and accidents more effectively.
An SMS helps identify and report hazards while
deploying the resources to keep workplaces safe.
In addition, these systems help with compliance by
helping companies meet local regulations. Safety
management can be a challenge, especially when laws
change depending on the jurisdiction, industry sector,
or specific occupation.

A well-designed SMS meets the specific needs of each
company, which include internal safety policies and
legally-required paperwork such as hazard assessments.
Ignoring safety can have severe consequences, and
companies may face legal action even when no
workers are harmed in an accident. Each year, the
Association of Workers” Compensation Boards of
Canada provides updated statistics about workplace
accidents. There were 264,438 lost time claims due to
injuries or occupational diseases in 2018 — the latest
year for which data is available as of February 2021.

An online safety management system
protects workers while helping the company
avoid major expenses. According to several

studies, workplace safety investments return up
to three times their cost in avoided accidents.
These are some key benefits of the best safety
management systems.

1) Increased Compliance

Given the importance of occupational health and
safety, governments have stringent regulations
for companies in that area. Compliance can be
especially challenging for large companies, since
laws change by location. For example, a company
that operates in Canada and the USA must meet
the specific regulations of each province, territory
and state. The legal requirements may include daily
hazard assessments for every work site, or holding
a licence to use certain types of equipment. Even if
no accidents have happened, a company can face
lawsuits and fines for not meeting local regulations.
An online safety management system can easily
track requirements for several workplaces. For
example, the SMS can manage all the safety audits
and document renewals for each worker and each
work site.
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2) Improved Efficiency

Asafety management system can automate repetitive
and time-consuming aspects of occupational health
and safety. The SMS can handle documents such as
safety audits and inspection reports in digital format.
This makes important files accessible with just a
few clicks, and the number of printed documents
is reduced drastically. For instance, a company that
operates in many sites can use a safety management
system to ensure that all OHS reports are filled in
and sent on time. The system can send an automatic
notification to the employee in charge of each
report, and the document is filled in a mobile device.
This saves tedious steps like printing, scanning and
sending emails with attachments.

3) Reduced Costs

A safety management system reduces costs directly
by preventing accidents. Each dollar invested in
safety saves up to $3 in accident costs. However,
there are also savings that are not related to
accidents. With an SMS, the man-hours dedicated
to managing safety, document handling, and
paperwork are reduced which makes the overall
process more efficient. The hours used on safety
procedures are reduced which allows employees to
use this time for other tasks and be more productive.

4) Improved Performance

A safe workplace is a more productive workplace. If
there is an established system to detect and manage
risks, employees have a clear course of action when
they encounter a hazard. However, when there is
no clear guidance, a single hazard can disrupt
multiple activities. Regulations are often viewed as
an unavoidable disruption since their requirements
increase the time needed to complete certain tasks.
However, when compliance is handled by a safety
management system, less attention is required from
personnel. This does not mean that workers can be
careless, but they are spared from many repetitive
tasks.

5) Boosted Employee Confidence

Employees feel protected when they know that a
company has a reliable safety management system.
This confidence improves productivity since they
know the most effective ways to handle risks and
report hazards. An online safety management
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system becomes like a smart digital guardian,
who is constantly monitoring for safety issues
and looking for quick solutions. Safe workplaces
are more likely to retain talent since workers feel
protected by their employers. A safety system that
sends automatic notifications and collects reports
makes management easier and demonstrates that the
company is serious about keeping a safe workplace.

6) Improved Organizational Image

A company with a reliable safety management
system also drastically improves public image
which is an added benefit from a marketing
standpoint. This can attract customers who also
value safety as well as talented professionals who
are looking for the best companies to work with.
Even competitors benefit in the long run as they
are challenged to improve their safety programs as
well.

Safety management bore most

employees

systems

Unlike those who study and create SMS, to the average
employee these programs can be boring. It’s not that the
average employees don’t value safety, it’s just that they
need to see how these programs are beneficial to them
personally.

So, how can we change our safety culture and encourage
participation in aviation safety management systems?
Below are six ideas on how to get people involved:

1. Make SMS activities applicable and specific
to their job

Whenever your aviation SMS training becomes
too broad and designed to cover every area of the
company, the employees will think that it doesn’t
apply to them or to their role, especially if it is
a large company. Customize safety programs
and the associated SMS training courses to each
department’s specific jobs. Common-sense dictates
that employees will increase participation in SMS
programs whenever they can see how they benefit.

2. Use plain English to communicate SMS
principles

Those who create aviation safety programs know
the jargon. But the average employee does not have
the time, or the desire, to learn it all. While some risk
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management and SMS jargons may be necessary in
some cases, be sure to keep it as easy to understand
as possible. Safety management systems training
should not overwhelm employees.

Keep communication and not

judgmental

open

Employees should feel comfortable communicating
safety concerns and feel like they are being heard.
Employees, vendors, contractors, and customers
also need to feel free to communicate without fear
of being reprimanded or judged harshly. Encourage
and affirm stakeholders' concerns, otherwise they
are not going to report hazards or speak up when
they need to, and this can cause breaches in safety.

Make the system and processes easy to use

Whenever a system is too complicated to follow, it
will be easy for an employee to just let small things
slide. This opens the door to letting bigger, more
dangerous things slide. Along the same thread,
when processes are too complicated, employees
may perform them once or twice, but the prolonged
practice of complicated procedures will seldom
occur. Furthermore, when management is not
committed to following through and "managing"
employee behavior, the SMS program will suffer.

Use incentives to modify employee behavior

While an incentive isn’t the primary reason an
employee should be concerned about safety, it does
encourage people to stick to their safety habits when
it’s easiest to become complacent. When everything
is going well, people are lulled into letting safety
habits slide, which opens the door to danger. Not
every employee is motivated by the same "carrot."
Some employees desire recognition, while others
prefer small tokens, such as monetary prizes or
small gifts.
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6. Make SMS Fun!

You board the plane, find a place for your carry-
on, and find your seat. The flight attendant asks for
everyone’s attention as they talk you through what
to do in the event of an emergency. They’ve said it
a thousand times. You’ve heard it at least a hundred.

Nobody wants to give their attention to another
boring safety briefing. But we all remember the
flight attendants that made it fun. Some give safety
briefings to the rhythm of a rap. Others punctuate
the briefing with jokes or funny phrases. These
unique presentations maintain everyone’s attention
and make it fun for everyone. This is also true for
safety management programs. A lot more is learned
and retained when the fun is involved.

Safety programs benefit service providers

Safety management systems are very important to the
health of aviation service providers and to the entire
aviation industry. Therefore, we should make them as
easy to use and implement as possible. A good safety
program enhances the company without bogging
down the employees with superfluous information and
procedures. As a result, the employees will

e be motivated to exercise good safety habits,

e feel they are valuable to the team, and

e the company will have a positive workforce
of safety-conscious individuals that help and
support one another in the pursuit of safety.

User-friendly hazard reporting systems increase
employee involvement in aviation safety programs.
This Hazard Reporting Solution offers many user-
friendly ways to report:

e hazards;

e customer complaints;

e  security issues;

e compliance matters; and
e environmental concerns.

Note: collected from different sources

*hk
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Financial Aspects of Airport Management

CA Anil Basnet
Manager, CAAN

Introduction

Airports are an essential part of air transport system.
They provide all the facilities needed to enable
passengers and cargo to transfer from surface to air
modes of transport and to allow airlines to take off
and land. The basic airport infrastructure consists
of runways, taxiways, apron space, gates, passenger
and cargo terminal and ground transport interchange.
Airports bring together a wide range of facilities and
services together like administration, finance, Air Traffic
Control, security, and fire and rescue in order to fulfill
their role within the air transport industry. Airport also
offer a wide variety of commercial facilities ranging
from shop and restaurants to hotels, conference services
and business park.

Financial Management is one of the most important
aspects for individuals and organizations in this
rapidly growing world. It involves planning, directing,
monitoring and controlling organizational funds in
order to make effective financial decisions. It is no
longer about saving money; it is about managing and
growing money. To run an airport business efficiently
and effectively and achieve its goals, one needs to
have a good knowledge and understanding of financial
accounting and management. With proper financial
management, airports can bring greater wealth, provide
substantial employment opportunities and encourage
economic development and can be a lifeline to isolated
communities in rural places like in Nepal.

The huge amount of property, infrastructure and labor
that is required to operate, maintain and improve airports
require significant levels of financial resources. Such
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resources are realized through a number of strategies
available to airport management.

Airport Financial Accounting

Financial accounting refers to the system in which
income and expenses are recorded to present a
comprehensive financial picture. Airport accounting
involves the accumulation, communication, and
interpretation of economic data relating to the financial
position of an airport and the results of its operations
for decision-making purposes. It differs from
accounting procedures found in business firms because
airports vary considerably in terms of goals, size, and
operational characteristics.

Every airport should establish appropriate financial
accounting and control practices in accordance with
recognized accounting rules, standards or conventions,
in Nepal it is governed by Nepal Financial Reporting
Standard (NFRS) not only to ensure that its economic
resources are properly and lawfully deployed, but to
give management essential data to operate the airport
effectively and efficiently.

Typically, the airport will periodically (monthly,
quarterly and annually) produce a statement of
profit or loss account and a statement of financial
position/balance sheet. The profit or loss statement
summarize the revenue and expenses over the period,
with the difference being the profit or loss. The balance
sheet summarizes the assets and liabilities, with
the difference being an increase or decrease in the
airport's net worth over the period. The airport should
also produce a periodic budget, with a subsequent
explanation of positive or negative variances from
budget.
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A good Financial Accounting System is needed for a

v

number of reasons:

A good accounting system can assist airport
management in allocating resources, reducing
costs, and improving control.

Financial statements are needed to inform
management and governmental authorities
regarding details of the airport's operations.

A comparison of current results with the previous
year’s activity, as well as against budgeted results,
will provide useful information to help with
decision making for airport management.

Maintaining proper books of account is a legal
requirement for all companies in Nepal and
airport is no exception. It will also ensure that the
company will be able to comply with its various
income tax, VAT, tax deducted at sources and
other statutory filing requirements.

Havingfinancialstatementspreparedandanauditor's
report (without any modifications/qualifications)
is an important factor for to be able to present a
better and more prestigious image of the airport.

Proper accounting records help to avoid interest
and penalties as they make it easier for them to
pay the right amount of tax and at the right time.
By the time the deadline comes, everything should
be in good order, ready for filing.

A good accounting system with up-to-date records
and properly organized supporting documentation
(invoices, receipts, contracts, bank reconciliation
statements etc.) will help the auditors perform
their audit work, examine the records and make a
timely decision on the accuracy of those records.
The auditor, will therefore spend less time at the
business resulting in lower costs. Most importantly,
better quality accounting records will also result in
a better-quality audit opinion.

Careful accounting and control can also thwart
fraud or embezzlement, assuring that the public's
resources are well spent.

Few Finance-related Provisions in the Chicago
Convention

v

32

The Chicago Convention provides that among
the principal purposes of ICAO is to "avoid
discrimination between contracting States."

More specifically, Article 15 of the Chicago
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Convention requires that "every airport in a
contracting State which is open to public use by
its national aircraft shall likewise . . . be open
under uniform conditions to the aircraft of all
the other contracting States" and that airport and
air navigation charges imposed on foreign and
aircraft shall be no higher than those imposed
upon domestic aircraft.

Though a State may recover its costs by assessing
fees for air navigation, it may not charge a fee
solely for the privilege of flying into, out of, or
over its territory. All over charges should be
published and communicated to ICAO.

Airport and air navigation charges and fees may be
reviewed by the ICAO Council upon complaint of
a contracting State.

Few Finance Related ICAO Recommendation

v

ICAO has expressed a general principle in favor
of assessing fees in a manner in which "users shall
ultimately bear their full and fair share of the cost
of providing the airport."

Cost should include the full economic cost,
including depreciation and interest, but allowing
for all revenue, aeronautical and non-aeronautical.
In setting the fees, airlines are not to be charged
for facilities and services they do not use, or
otherwise not properly allocable to them.

Landing charges should be based on aircraft
maximum permissible take-off weight. ICAO
has also approved a cost-based formula based on
separate enroute/in-flight and terminal/approach
charges, adjusted for aircraft weight and distance
flown. Others have suggested additional factors
should be considered, such as the time of day,
level of airport congestion, and airspace utilized.

Two types of charges - security charges and noise-
related charges, should be designed to recover no
more than the relevant costs of providing security
and noise-abatement equipment and services. In
contrast, other charges may produce sufficient
revenue to exceed direct and indirect costs by a
reasonable margin.

Of course, airport and air navigation fees and
charges may not discriminate between domestic
and foreign carriers.
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Finance Related Provision
Aviation Authority Act, 1996

in Nepal Civil

Section 10: Financial sources to be managed

The Authority may, by exercising the powers,
manage financial sources required for discharging its
functions. In this provision there are 17 powers given
to Authority like:

v To take loans and grants from national
associations, institutions, banks or persons

v To collect passenger service facilities charges
as prescribed for providing essential standard
passenger service facilities to air passengers....

Section 18: To follow business principles

Taking into consideration the safety and interests of the
business of air service operation and air passengers,
the Board shall follow the business principles while
discharging the functions of the Authority.

Section 23: Fund of Authority

There shall be a separate fund of the Authority. The
capital of the Authority and the amounts received in the
form of loans and grants and various Income sources
shall credited to that Fund.

Section 24: Account and audit

The accounts of the Authority shall be maintained as
per the format approved and the procedure prescribed
by the Board. The accounts of the Authority shall be
audited by the Auditor General or an auditor appointed
by him/her.

Airport Revenue Management

Once an airportis in operation, it must generate sufficient
revenue to cover operating expenses and retire debt.
Airports revenue is usually classified into two main
categories - acronautical and non-aeronautical revenue.
Aeronautical revenues are those sources of income
that arise directly from the operation of aircraft and
the processing of passengers and freight like Landing
and Parking Charges, Communication and Navigation
Charge, Security Charge, Cargo Charge, Passenger
Service Charge, Airport Extended Charges, Overflying
Charges, Meteorological Charges, Chartered Charges
etc.

Non-Aeronautical Revenue includes concession fees
e.g. rentals and profit-sharing arrangements with
concessionaires such as restaurants and shops, revenue
derived from rental of land, premises and equipment
e.g., hotels, and airline cargo space, office space rent,
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income derived from the airport's shops and services
e.g., baggage handling, parking, and various fees
charged to the public.

According to Airport Council International, 54% of
airport revenue worldwide comes from aeronautical
sources and 46% is derived from non-aeronautical
sources. In Nepal, the revenue stream and charges to
be levied is governed by the Airport Service Charge
Regulation, 2078. Passenger Service Charge is the
highest revenue source for Airports in Nepal.

The systematic and efficient cash collection is equally
important as billing of the revenue. Outstanding dues
carried from previous years is one of the major problems
in many Airports. Revenue unit of Airport shall ensure
effective collection of bills and outstanding dues. The
basic contact tools to be used for collection are:

1. Short Message Services (SMS)
2. Emails

3. Telephone Calls

4. Collection Letters

5. Personal Visits

Timely reminders and follow ups from revenue unit for
collection of bills and outstanding dues shall turn to
enrich airport's good image to the customer.

In Nepal, the revenue accounting is governed by the
NFRS-15 Revenue from Contracts with Customers
which provide accounting requirements for all revenue
arising from contracts with customers. They affect all
entities that enter into contracts to provide goods or
services to their customers, unless the contracts are in
the scope of other NFRS requirements, such as those
for leases. The standards, which superseded virtually all
legacy revenue requirements in NRFS, also specify the
accounting for costs an entity incurs to obtain and fulfil
a contract to provide goods or services to customers and
provide a model for the measurement and recognition
of gains and losses on the sale of certain non-financial
assets, such as property, plant or equipment.

Airport Cost Management

Airport expenses may be described as falling into two
types: capital improvement expenses and operation and
maintenance (O&M) costs. Operation and maintenance
costs consist of those expenses that occur on a regular
basis and are required to maintain the current operations
at the airport. Such expenses typically include wages
and salary of airport employees, costs of utilities such
as power, water, and telecommunications, and a broad
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spectrum of regularly needed supplies, from individual
airfield lights to office supplies.

Capital improvement expenses, on the other hand,
are very large, periodic expenses that contribute to
significant airport infrastructure improvement or
expansion. Capital improvement expenses include the
costs of major construction projects such as airfield and
terminal expansion, the acquisition of major utilities
such as air rescue and fire fighting vehicles, and the
purchase of land for future expansion.

Airports also often incur nonoperating expenses
including the payment of interest on outstanding debt
(bonds, notes, loans, etc.), contributions to governmental
bodies, and other miscellaneous expenses.

Borrowing Cost Accounting

In Nepal, the airport projects are funded by the
government either in terms of share or loan. The cost
associated with the loan like interest and foreign
currency exchange gain or loss are either capitalized or
expensed. Nepal Accounting Standard —23: "Borrowing
Cost" deals with the accounting for borrowing cost. The
core principle of NAS-23 is borrowing costs that are
directly attributable to the acquisition, construction or
production of a qualifying asset form part of the cost of
that asset. Other borrowing costs are recognized as an
expense.

Grant Accounting

The Government of Nepal also gives grants to the
airport. Such grant is governed by NAS-20 (Nepal
Accounting Standard): "Accounting for Government
Grants and Disclosure of Government Assistance".

As per NAS-20, government grants, including non-
monetary grants at fair value, shall not be recognized
until there is reasonable assurance that:

(a) theentity will comply with the conditions attaching
to them; and

(b) the grants will be received.

Government grants shall be recognized in profit or loss
on a systematic basis over the periods in which the
entity recognizes as expenses of the related costs for
which the grants are intended to compensate.

Foreign Currency Management

Airport specially the international airport deals with the
foreign currency the accounting of which is governed
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by Nepal Accounting Standard-21: The effects of
changes in Foreign Exchange Rates. As per this
standard a foreign currency transaction is a transaction
that is denominated or requires settlement in a foreign
currency, including transactions arising when an entity:

(a) buys or sells goods or services whose price is
denominated in a foreign currency;

(b) borrows or lends funds when the amounts payable
or receivable are denominated in a foreign currency; or

(c) otherwise acquires or disposes of assets, or incurs
or settles liabilities, denominated in a foreign currency.

A foreign currency transaction shall be recorded,
on initial recognition in the functional currency, by
applying to the foreign currency amount to the spot
exchange rate between the functional currency and the
foreign currency at the date of the transaction.

Given the option, it is recommended to receive the
revenue of the airport in foreign currency for not only
to make strong finance base of airport but to increase
the forex reserve of the country.

Conclusion

Airport are now complex business requiring a range
of competencies and skills. The emphasis should be
equally on economic, commercial and planning areas
at a strategic level rather than traditional operation and
technical one. Recently, the greater attention has been
paid to the commercial aspects of airport operation
such as financial management, non-aeronautical
revenue generation and airport branding and marketing.
One of the most visible indications of moves towards
commercialization and an increased focus on treating
the airport as a business is greater reliance being placed
on non-aeronautical or commercial revenues. For
a few airports, notably in Europe, non-aeronautical
sources overtook aeronautical sources as being the
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most important revenue. For instance, this occurred
at Amsterdam Airport in as early as in 1984. This
development was primarily the result of greater space
being allocated to retail and other non-aeronautical
facilities, the quality being improved and the range of
commercial activities being expanded. The operational
aspects of the airport had traditionally overshadowed
other areas, and most airport directors and senior
management were operational specialists. It is no longer
necessary that the airport manager be an operational
specialist. Almost every airport manager's job situation
is unique in some major respects because of the wide
variety of size of airport and type of ownership and
operational needs. Today an airport manager must be
primarily a skilled and experienced executive with
a broad background in all facets of aviation, and
management in general.
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Climate Change: Risks for Aviation

Introduction

Scientific evidence demonstrates that the earth’s climate
is changing due to rising levels of greenhouse gases
in the atmosphere. Analysis from the United Nations
Intergovernmental Panel on Climate Change reports
that the earth’s global average surface temperature is
likely to reach 1.5°C above pre-industrial levels, the
optimal target set out in the Paris Agreement, within
the next 20 years, regardless of any actions taken to cut
greenhouse gas emissions in that time. In a worst-case
scenario, where no mitigation action is taken, global
temperatures could reach over 5°C above pre-industrial
levels by the end of the century. It is therefore expected
that the impacts of climate change will increase across
the century.

It is not just rising temperatures, but also the secondary
impacts that are cause for concern. Higher temperatures
are associated with increasingly unpredictable or severe
weather events, whilst the melting of land ice and the
warming of the oceans threatens coastlines around the
world due to Sea Level Rise (SLR). These impacts
pose threats to infrastructure, transport, supply chains,
communities and the resilience of the global economy.
More positively, although it may seem counterintuitive,
certain regions may see a more favorable climate for
certain activities, although this would not balance out
the damage that climate change is likely to inflict.

Climate change has started to impact aspects of human
environmental interactions. While the aviation sector
has long been referenced as contributing to the causes
of climate change through greenhouse gas emissions,
the need for aviation to adapt to the consequences
of climate change has not been well researched or
considered. Aircraft operations, significantly affected
sector by weather, pose threats due to climate change.
To prepare for these potential impacts, it is vital that
the aviation sector understands the character and scale
of the risks that climate change poses to it, and acts in
a proportionate and timely manner to adapt and build
resilience.

This article focuses on five sectors which explore the
risks posed by climate change to the aviation sector
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based on report carried out by Egis and the UK Met
Office on behalf of EUROCONTROL to sets out
how aviation industry faces increasing disruption on
the ground and in the air from climate change, and
highlights the growing danger that climate change
poses to all parts of the aviation sector.

Five sectors which explore the risks posed by climate
change to the aviation sector

e Short-term weather impacts on aviation

*  Impact of changes in storm patterns and intensity
on flight operations

* Impact of sea level rise on European airport
operations

*  Impact of climate change on tourism

* Impact of changes in wind patterns on flight
operations

Short-term weather impacts on aviation

Weather events will continue to cause ATFM (Air
Traffic Flow Management) delays across the aviation
network. ATFM delay is the duration between the last
take-off time requested by the aircraft operator and
the take-off slot allocated by the Network Manager
following a regulation communicated by the Flow
Management Position (FMP), in relation to an airport
(Airport ATFM Delay) or sector location (En-Route
ATFM Delay). The large-scale weather setups for
these events are not expected to change in frequency
due to climate change in the short term. This does
not mean that localized weather events that have the
potential to generate severe disruption will not occur.
Over the coming years, the role of year-to-year natural
variability is considerable, and uncertainty due to this
is expected to dominate any trends related to climate
change. There is variability in the weather patterns
that are responsible for disruption across airports and
countries. The likelihood of a pattern causing an ATFM
delay is related to the weather conditions expected with
that weather pattern, for a given geographical location
and season.
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Impact of changes in storm patterns and
intensity on flight operations

Storms are historically responsible for up to 7.5%
of total en-route ATFM delays at network level. If a
flight is affected by a storm, then the average en-route
ATFM delay due to that storm can be expected to be
around 17-18 minutes per delayed flight. The report
also highlights that most of the storms occur during
the peak summer months (June to August), vertical
flight efficiency on days when major storms took place
was compared against typical summer values. Results
suggest variability of impacts across the countries in
the sample, with the general seasonal impact on vertical
flight efficiency during the climb phase of flight being
greater than its impact on vertical flight efficiency
during the descent phase. Vertical flight efficiency is
measured as a distance flown level during approach or
climb phases of flight. The total storm-induced costs
over the European Civil Aviation Conference (ECAC)
area, calculated on days of major storms across the
countries that incurred weather related en-route ATFM
delays (and associated deterioration in horizontal flight
efficiency), were estimated to be €2.2 billion in 2019.
The greatest share of these costs (61.6%) relates to en-
route ATFM delays caused by a major storm, followed
by the cost of lost passenger time (28.8%). Less than
10% of costs can be attributed to the extra fuel and
additional emissions associated with avoiding storms.

The horizontal flight inefficiency measured at ECAC
network level during days of major storm activity
was historically around 20% worse than the average
performance measured throughout the year. The
horizontal flight inefficiency measured across all days
when major storms accounted for at least 50% of all en-
route ATFM delays was 3.5% (2013-2019). This should
be compared to overall average performance, which
ranged between 2.7% and 2.9% across 2013-2019. In
2019, over 1 million kilometers were flown as a result
of avoiding a major storm. This roughly corresponds to
more than 6,000 tons of extra fuel consumed, or over
19,000 additional tons of CO, produced. This should be
taken in context: the total gate-to-gate CO, emissions of
Instrument Flight Rules (IFR) traffic in the ECAC area
was 202 million tons in 2019. The additional distance
flown due to storms was 8.6 km per flight.

Impact of sea level rise on airport operations

A key impact of a warming planet is SLR, caused by
thermal expansion of sea water and the melting of ice
accumulated on land. SLR generates an increasing risk
of flooding along coastlines, which will be amplified
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by increased frequency or intensity of storm surges. It
is expected that Global Mean Sea Level (GMSL) rise
could reach up to 0.84 m by 2100 compared to years
1986-2005. In a world where SLR and changing storm
patterns are expected across the century, however, it
is likely that the level of flooding risk will also rise.
This would not only increase the risk for those airports
already affected but threaten other airports not currently
at risk. It is crucial for the protection and resilience
of airport capacity that airport operators are aware of
the risk they face from SLR and climate change, and
understand the steps they can take to better characterize
and adapt to this risk at the local level.

Flooding risk refers to the level of flooding of the
runway track and was categorized into no flooding,
partial severe (50% to 100%) and full flooding. The year
2000 was used as a baseline from which the increase in
the risk of flooding across was measured. The results of
this study should thus be interpreted as a measure of the
risk without natural or artificial defenses. Unplanned
loss of airport capacity due to SLR can also pose a
threat to the efficiency and delay performance of the
entire Air Traffic Management (ATM) system. In the
event of an airport closure due to an environmental
event such as a storm surge, network impacts can be
observed from both tactical and strategic perspectives,
as discussed further within the technical annex. Other
impacts include cost implications of disrupted airport
operations on airlines and impacts associated with loss
of ground transport links due to flooding.

Impact of climate change on tourism demand

With climate change increasingly affecting the
temperature, weather patterns and environment of
locations worldwide, there is a possibility that the
appeal of (and thus demand for) existing tourist
hotspots could change geographically or shift in time,
or a combination of both. There are many aspects that
inform tourist travel choices. A common consideration
is climate, which can influence the choice of destination
and time of year of travel, both being associated with
a perceived favorability towards a certain climate and
acceptable comfort level by the consumer. It proved
difficult to assess the number of tourists that could
be constrained in their choice of holiday location in
peak summer months. Whilst it is not anticipated that
climate favorability will act as a key driver for changes
in summer holiday location on the 2050 time horizon,
tourists may choose to take advantage of increasingly
favorable climates for tourists. The relative size of
existing flows means this could have a significant
impact on demand at tourist-focused airports.
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Impact of changes in wind patterns on flight
operations

The day-to-day variability of high-altitude winds has
a considerable influence on the time-optimal routes
of aircraft. The jet stream is a feature of high-altitude
winds that has a significant influence on transatlantic
flights.

The jet stream is projected to strengthen and shift
poleward under climate change, impacting transatlantic
flight routings and duration. Surface winds have an
important impact on airport operations therefore the
changes for a subset of airports will be the important
part. The study conducted using a state-of-the-art
trajectory prediction (TP) algorithm that was applied to
both historical observed data, and historical and future
climate model data to understand past and future trends
in flight duration. The historical observed flight times
are classified by weather patterns, with future changes
in flight duration derived through the projected changes
in the weather patterns. Meanwhile, the future changes
in flight times were also calculated directly using the
output from climate models to provide additional detail.

Wind roses were plotted for a sample of European
airports and linked to weather patterns to assess what the
projected changes in weather patterns means for future
changes in wind direction. The effect of weather pattern
on flight duration, using historical data, is strongest in
winter and weakest in summer. On the other hand, it has
been possible to estimate changes in flight durations
from a direct application of the TP algorithm to climate
model data.

Although the average impact of changing wind patterns
on a single flight may look negligible, the combined
impact - which takes into account all flights operating
on the traffic flows considered in this study - is much
more substantial. The overall reduction in flight times,
as a result of projected changes in high-altitude winds,
is likely to bring savings of more than 55,000tons of
aviation fuel per year, which corresponds to roughly
175,000tons of CO, saved each year, with the greatest
reduction expected on routes to and from Asia.

Conclusion

EUROCONTROL has accelerated its work on
aviation sustainability in the past years, with a focus
on providing answers on how the sector can transform
and decarbonise to reach climate-neutrality by 2050.
EUROCONTROL Director General Eamonn Brennan
talks about the risks that climate change poses to
aviation, everyone in aviation understands the pressing
need to decarbonise. We’ve made a lot of progress, but
there’s a huge amount still to do —electric, hybrid or
hydrogen aircraft, massive sustainable aviation fuel
uptake — before that can happen. But aviation is an
essential sector to society, to prosperity, to connectivity.
we must be ready to set a massively study and research
to explicitly analyses the risks that climate change
triggered by man-made emissions poses to aviation
which details how this will progressively impact flight
operations, airport capacity as a result of sea level rise,
flight times, choice of destination by tourists and fuel
burn.
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Comparison of Surveillance Technologies

Er. Suhaag Shakya
Dy. Manager, CAAN

Introduction

Surveillance plays an important role in Air Traffic
Control (ATC). The ability to accurately and reliably
determine the location of aircraft has a direct influence
on the separation distances required between aircraft
(i. e. separation standards), and therefore on how
efficiently a given airspace may be utilized.

In areas without electronic surveillance, where ATC is
reliant on pilots to verbally report their position, aircraft
have to be separated by relatively large distances to
account for the uncertainty in the estimated position
of aircraft and the timeliness of the information.
Conversely, in terminal areas where accurate and reliable
surveillance systems are used and aircraft positions are
updated more frequently, the airspace can be used more
efficiently to safely accommodate a higher density of
aircraft. It also allows aircraft vectoring for efficiency,
capacity and safety reasons.

ATC surveillance serves to close the gap between ATC
expectations of aircraft movements based on clearances
or instructions issued to pilots, and the actual trajectories
of these aircraft. In this way it indicates to ATC when
expectations are not matched, providing an important
safety function.

Accurate surveillance can be used as the basis of
automated alerting systems. The ability to actively track
aircraft enables ATC to be alerted when an aircraft is
detected to deviate from its assigned altitude or route,
or when the predicted future positions of two or more
aircraft conflict. It also supports minimum safe altitude
warnings, danger area warnings and other similar alerts.
Surveillance is used to update flight plans, improving
estimates at future waypoints and also removing
the workload for pilots in providing voice reports on
reaching waypoints.

General Requirements of an Air - Ground
Surveillance System

The most basic function of a surveillance system is
to periodically provide an accurate estimate of the
position, altitude and identity of aircraft A surveillance
system may be characterized in terms of the parameters
listed below:
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the  volume  of
system operates to

1. Coverage volume —
airspace in which the
specification.

2. Accuracy —a measure of the difference between the
estimated and true position of an aircraft.

3. Integrity — an indication that the aircraft’s
estimated position is within a  stated
containment volume of its true position. Integrity
includes the concept of an alarm being generated if
this ceases to be the case, within a defined time to
alarm. Integrity can be used to indicate whether the
system is operating normally.

4. Update rate — the rate at which the aircraft’s position
is updated to users.

5. Reliability — the probability that the system will
continue operating to specification within a defined
period. Sometimes this is called continuity.

6. Availability — the percentage of the total operating
time during which the system is performing to
specification.

The Surveillance Technologies

Today there are primarily four classes of surveillance
technology available to support air traffic control
services:

1. Radar

2. ADS-B

3. ADS-C

4. Wide Area Multilateration
1. Radar

Radar is a technology which detects the range and
azimuth of an aircraft based upon the difference in
time between transmission of pulses to the aircraft
and the receipt of energy from the aircraft. Typically
the technology uses a large rotating antenna and
associated machinery.

Radar provides the controller with an accurate,
trustworthy on-screen plan view of the aircraft position
in real-time. The required separation between aircraft
for safe operation can be greatly reduced compared
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to procedural separation. It also allows vectoring,
ATC directed terrain avoidance and the provision of
safety nets.

1.1 Primary Radar

Primary Surveillance Radar (PSR) transmits
a high power signal, some of which is
reflected by the aircraft back to the radar. The radar
determines the aircraft’s position in range from the
elapsed time between transmission and reception of the
reflection. The direction of the aircraft is the direction
in which the narrow beam radar antenna is facing.
PSR does not provide the identity or the altitude of the
aircraft. However, PSR does not require any specific
equipment on the aircraft.

ATC Display System

TRK 002

TRK 001

Primary Radar
Ground Statien

Aircraft
Surveillance | Reports
Data
Processor

Figure 1: Working principle of primary radar

Strengths

i. PSR does not require a transponder to
be installed or operating on aircraft thus
allowing the detection and management of non-
equipped/faulty aircraft or non-cooperative

aircraft.
ii. Can provide a weather channel output
if display of weather 1is required.

Well suited for aerodrome surface surveillance.
Weaknesses

i. PSR does not provide identity.
ii.  Does not provide altitude.
iii.  Position is based on slant range
measurement rather than true range (which

presents some difficulties for multi-radar
tracking systems).

iv.  Can often report false targets (ground vehicles,
weather, birds etc.).

v.  Poor detection performance in the
presence of ground and weather -clutter
especially for flight tangential to the radar.
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vi.  Systems are very expensive to install and
maintain compared to Secondary Surveillance
Radar.

vii.  An update rate between 4 and 12 seconds

(longer than typical multilateration or
ADS-B).

viii.  High transmitter power required for
long range  performance —  brings

interference and environmental concerns.

ix. Systems require optimum site  with
unobstructed view to aircraft, and with the
minimum of ground clutter visible to the radar.

x.  Cannot resolve two aircraft at a similar
location at the same range, due to poor
azimuth resolution performance.

1.2 Secondary Surveillance Radar

Secondary Surveillance Radar (SSR) systems
consist of two main elements, a ground based
interrogator/receiver and an aircraft transponder. The
aircraft’s transponder responds to interrogations from
the ground station, enabling the aircraft’s range and
bearing from the ground station to be determined.

Mode A/C transponders provide identification
(Mode A code) and altitude (Mode C)
data with 100 foot resolution information in reply to
interrogations. Therefore, in addition to being able to
measure the aircraft’s range and bearing, the Mode A/C
system is also able to request the aircraft to provide its
identity and altitude.

Mode S is an improvement of Mode A/C. It contains
all the functions of Mode A/C, and also allows selective
addressing of targets by the use of unique 24-bit aircraft
addresses, and a two-way data link between the ground
station and aircraft for the exchange of information. It
provides the transponder capability to report altitude
data with 25feet resolution although accuracy and
resolution also depend on the altitude sensor systems
on board the aircraft.

There are two classes of SSR used today:
i.  Conventional SSR
ii.  Mono Pulse SSR

1.2.1 Classical SSR

It typically uses a hog-trough antenna. This
SSR system relies on the presence or absence of
SSR  transponder replies within the beamwidth.
Performance can be quite poor, particularly
azimuth accuracy and resolution.
This type of system is also subject to significant
multipath anomalies due to the poor antenna pattern.
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Range accuracy depends on variability of the fixed
delay in the ATC transponder.

| E— e ——
e [T ——
5

& ATC Display System

YZ 456
FL 300

AB 123
Aircraft FL 280
Surveillance | Reports
sSR Data >
Ground Station Processor

Figure 2: Working principle of secondary radar
Strengths

i. SSR allows communication of identity
(4-digit octal codes) when matched with
flight plan data held by the ground system.

ii. Allows communication of altitude and emergency
states to ground system.

iii. Provides good detection capability independent
of clutter and weather.

iv. Provides moderately high update rate.

v. Provision of altitude allows correction for slant
range error.

Weakness

i.  Poor azimuth accuracy and resolution
(particularly for classical SSR).

ii. Can sometimes report false targets or position
(reflections, multipath).

iii. Can sometimes confuse Mode A replies as Mode
C and vice versa.

iv. Can sometimes report false altitude or 4-digit
code.

v. No error detection provided in downlinked
4-digit code and altitude from
Mode C transponders.

vi. Systems are expensive to install and maintain.

vii. Systems require optimum site with unobstructed
view to aircraft.

Cannot resolve two aircraft at the same location
(garbling/resolution
performance).

Viil.

ix. Dependent on aircraft avionics.

x. Not accurate enough for acrodrome surface
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applications due to transponder
delay uncertainty.

1.2.2 Monopulse SSR

Monopulse SSR systems measure
the azimuth position of an
aircraft within the horizontal antenna
pattern  using  diffraction  techniques.  These

techniques improve azimuth accuracy and resolution.

Mode S radars typically use monopulse techniques
to measure the azimuth position of an aircraft and
have large vertical aperture antennas and hence are
less subject to multipath effects. In addition, they
are able to discretely interrogate single aircraft
transponders and hence can discriminate between
two aircraft at the same geographical position.
Mode S has additional capabilities which provide:

i. Improved ability to distinguish between
Mode S equipped aircraft (resolution
performance).

1. Error detection and correction of downlinked
data.

iii. Improved tracking relying on Mode S 24-bit
address (reduced tracking ambiguity).

iv.  Improved altitude quantization.

v.  Ability to downlink a wide variety of information
from Mode S equipped aircraft.

A Mode S radar is backwards compatible with a
conventional SSR Mode A/C radar and the detection
and processing of Mode A/C transponder replies is
essentially identical. To achieve Mode S benefits,
the aircraft transponders must be Mode S capable
transponders.

Strengths

i.  Altitude and identity is protected and the
downlink is error free (of course flight
identity could have been entered incorrectly).

1. Can resolve two aircraft at the same location.

iii.  Provides 25-feet altitude  quantization
(instead of conventional 100-feet
resolution).

iv.  Operates with Mode A/C aircraft albeit

with no advantages compared to a
Mode A/C radar.
Weakness

i.  Benefits apply only to Mode S equipped
aircraft.

ii. ~ More complex to set up than SSR.
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iii.  Some currently deployed Mode A/C
transponders are non-compliant with the
standards and fail to respond to Mode
S interrogations properly — whilst these
transponders are tolerated by Mode A/C radars.

iv.  Dependent on aircraft avionics — but
most airliners are equipped with Mode S
as a result of ACAS mandates.

v.  Systemsrequire optimum site with unobstructed
view to aircraft.

2. ADS-B

ADS-B is a system that uses transmissions from aircraft
to provide geographical position, pressure altitude data,
positional integrity measures, flight identity, 24-bit
aircraft address, velocity and other data which have
been determined by airborne sensors.

Typically, the airborne position sensor is a GPS receiver,
or the GPS output of a Multi-Mode Receiver (MMR).
This sensor must provide integrity data that indicates
the containment bound on positional errors. The
altitude sensor is typically the same barometric source /
air data computer source used for SSR. Integrated GPS
and inertial systems are also used.

Global
Mavigation
Sehe?.ﬂe
System

. Alreraft uses GNSS
-~ andior {in future) inertial navigation
s sensors to detarmine is

e poaltica

ATC Dizplay System

AB 123
Alreraft FL 280
ADSB Surveillance | Reports |
crovsD [ Data »

STATION Briceint

Figure 3: Working principle of ADS-B

An ADS-B ground system uses a non-rotating antenna
positioned within a coverage area, to receive messages
transmitted by aircraft. Typically, a simple pole (DME
like) antenna can be used.

The ADS-B ground system does not necessarily
transmit anything. ADS-B receiver ground stations are
the simplest and lowest cost installations of all options
to provide air-ground surveillance.

While ADS-B has the advantage of quite low ground
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station cost, it has the disadvantage of requiring aircraft
to equip with ADS-B transponders.

Strengths
i.  Simple ground station design without
transmitter.

1. Can be installed at sites shared with other users.

iii.  Very low ground station cost (but highly
variable ADS-B avionics fitment cost).

iv.  Very high update rate.
v.  Almost perfect resolution.

vi.  High accuracy and integrity (airborne
measurements).
vii.  Higher  performance  velocity  vector

measured by avionics and then broadcast,
rather than determined from positional data
received on the ground.
viii.  Accuracy not dependent on range from ground
station.

ix.  Facilitates exchange of surveillance data across
FIR boundaries.

x. Can be easily deployed for temporary use
(emergency, special events etc.).

xi.  Can support the display of callsign
on simple display systems  without
interfaces to flight planning systems since
callsign is provided directly from the

aircraft.

xii.  Facilitates future provision of innovative
ATM  services based on  air-to-air
ADS-B.

Weakness

i.  Dependent on aircraft avionics.
This can be a major issue in some
environments.

ii.  Equipage rates are relatively low at this stage.

iii.  Systemsrequire optimum site with unobstructed
view to aircraft.

iv.  Some outages expected due to
GPS geometry when satellites out of
service, although exposure expected to
reduce in the future with use of GNSS
augmentation & internal support.

poor

v.  ADS-B has the capacity to evolve towards

the broadcast and use of other data,
such as  Trajectory  Change  Point
(TCP) or others, already defined in the
standard.
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3. ADS-C

ADS-C (Contract) is also known as Automatic
Dependent Surveillance — Addressed (ADS-A) or
simply Automatic Dependent Surveillance (ADS).
With ADS-C the aircraft uses on-board navigation
systems to determine its position, velocity, and other
data, and reports this information to the responsible air
traffic control center.

Information that may be sent in ADS-C reports includes:
i.  Present position (latitude, longitude, altitude,
time stamp, and figure of merit)

ii.  Predicted route in terms of next and (next + 1)
waypoints

iii.  Velocity (ground or air referenced)

iv.  Meteorological data (wind
direction, and temperature)

speed, wind

ADS-C reports are sent by point to point satellite or
VHF data links. The data links are typically provided
by service providers. Typically, fees are charged for the
transmission of each message; as most of these costs
are borne by the airlines, there is a reluctance to use
ADS-C at higher rates than 10-15 minutes between
messages. Sometimes HF datalink is used, but with
reduced performance.

With ADS-C the airborne and ground systems
negotiate the conditions (the Contract) under
which the aircraft submits reports (i.e. periodic reports,
event reports, demand reports, and emergency reports).
Reports received by the ground system are processed
to track the aircraft on ATC displays in a similar way to
surveillance data obtained from SSR.

ADS-C is typically used in oceanic and remote areas
where there is no radar, and hence it is mainly fitted to
long range air transport aircraft. The aircraft avionics
chooses VHF communication when in coverage of the
VHF network to lower costs and improve performance.
Satellite data-communications is used at other times
such as when the aircraft is over the ocean.

Meszzages are delivered
by ARINC of SITA uging
=atelite or VHF Data Link

- o
VHF Data Snsllits i Aircraft reports & ADS-C
s
o 0

managament messages YZ 436

AB 123
FL 280

Figure 4: Working principle of ADS-C
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Typically, messages are transmitted infrequently (~ each
15 minutes). The positional data is accompanied by a
“figure of merit” value which indicates the accuracy. It
is not an integrity value.

Strengths

i.  Provides surveillance coverage over very
remote regions and oceans except in
the polar regions.

ii.  Supports a subset of the safety net
applications  (Cleared Level Adherence
Monitoring CLAM, Route adherence
monitoring RAM , and ADS Route
conformance  warning ARCW)  but
unable to support more tactical alerts like
STCA.

iii.  Low capital cost for ANSP.

1v. Minimal maintenance costs.

Weakness
i.  High costs per report (service provider).
ii.  Low reporting rates.

iii.  No ability to offer radar like separation services
(vectoring etc).

iv.  Expensive avionics fitment.

v.  FANS-1/A is not ICAO-compliant, but has
been accepted as a transition step.

vi.  ATN variant is not mature but will support
higher reporting rates.

vii.  Long latency when satellite communication
link is used.

viii.  Availability not as high as other systems (not

all elements are duplicated).

ix.  Susceptibility to failure/overload at satellite
earth stations.

x.  Relatively low message delivery reliability.

4. Multilateration

Multilateration is a system that uses aircraft transponder
transmissions (Mode A/C, Mode S or ADS-B) to
calculate a 2D or 3D position.

Multilateration relies on signals from an aircraft’s
transponder being detected at a number of receiving
stations to locate the aircraft. It uses a technique
known as Time Difference of Arrival (TDOA) to
establish surfaces which represent constant differences
in distance between the target and pairs of receiving
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stations, and determines the position of the aircraft by
the intersection of these surfaces.

The accuracy of a multilateration system is dependent
on the geometry of the target in relationto the receiving
stations, and the accuracy to which the relative time of
receipt of the signal at each station can be determined.

Multilateration is mainly used for airport
surface and terminal area surveillance, although
with careful design and deployment it may
be wused in segments of enroute airspace.
Multilateration independently calculates geographical
position in 2D, or in 3D if more sensors are installed.

Multilateration systems can be defined as being either
passive or active. Passive systems require only ground
receivers. An active system requires ground receivers
and at least one interrogator. Multiple interrogators
may be required to meet coverage requirements. The
latter enables the system to be independent from other
sources to trigger transmissions from aircraft. In most
practical ATM applications multilateration systems are
active and must interrogate aircraft to obtain altitude and
identity data. Passive systems usually rely on nearby
radars to perform interrogation6. They could operate on
ADS-B signals which do not require interrogators.

Calculated surfaces of

constant time difference
/ \‘ / I

Transponder Reply or Mode S squitter

Transponder Reply may be
reply to interrogation from
multilateration system, or
reply to SSR interrogation
(Mode A, C, or S)

Mulfilateration
Station

ATC Display System

/ ,,

Ground ‘Mulkilateration Surveillance ReDons._
communications Processing

network Station

Processor

Figure 5: Working principle of MLAT

Multilateration systems will provide a range of
fundamental data items relative to a specific target
depending on the airborne derivation of the data and if
they are transmitted within the aircraft signal used by
the multilateration system, i. e. MSSR Mode A or MSSR
Mode C or1090 MHz Extended Squitter (ADS-B).

Derived data can include:

i. Pressurealtitude data derived from decoding ADS-B
transmissions or replies to Mode C interrogations.

ii. Flight identity = obtained by  decoding
ADS-B transmissions or replies to Mode A
interrogations.
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iii. 24-bit aircraft address obtained by decoding

ADS-B  transmissions, DF11 Mode S
autonomous transmissions7 or replies to Mode S
interrogations.

System performance in the service volume is determined
primarily by the geometry of the ground station
deployment. Therefore the number of sites and the
geographical disposition of those sites (site selection)
are the critical factors in achieved performance. The
availability of such sites and reliable, high performance
communications to the central processing system is
required.

One requirement of multilateration systems is that

the central processing must be able to determine the

time DIFFERENCE of arrival of signals from aircraft.

This requires a synchronization of the ground stations

typically using either:

i. A reference transmitter visible to multiple receiver
stations, or

ii. Use of common clock (GPS or other) to time
synchronise the receptions, or

iii. The transmission of the
by wideband datalink to
processing system, or

received
the

signals
central

iv. Very accurate clocks at each sensor (atomic
standard).

number
aircraft

Mutilateration
of ground
transmission.

systems
stations  to

require  a
detect each

e For surveillance of airborne aircraft, a minimum of
four ground stations must receive each message to
determine a position.

i. Three ground stations can be used if pressure
altitude is also used but the position accuracy
will be adversely affected due to 100-feet
barometric pressure altitude quantization and
because this altitude varies8 and does not match
the WGS84 geoid.

ii. An additional ground station may be necessary
to support the ability to continue operations
with one ground station failed.

iii. One less ground station is required if a ground
station uses “radar ranging” to measure the
distance of the aircraft from the interrogating
station.

*  For surface movement applications a minimum of
three ground stations must receive each message to
determine a position.

e “Ranging” via interrogation of SSR transponders
can be used in some cases to improve accuracy.
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Strengths

i. Provides aircraft identification using 4-digit octal
codes, 24-bit Mode S codes or Flight Identity
(ADS-B or Mode S based) to ground system.

ii. Allows communication of identity, altitude and
emergency states downlinked from aircraft.

iii. Provides good detection capability independent of
clutter and weather.

iv. Is able to provide a high update rate.

v. Can resolve two aircraft at the same location

(garbling/resolution  performance) if aircraft
are Mode S capable using selective address
interrogation.

vi. Can operate as a set of multiple ADS-B ground
stations.

vil. Can be installed at sites shared with other users.

viii.Is an attractive transition path before wide scale
ADS-B equipage occurs in some States.

ix. Lower cost than radar.

x. Data feed can be made to resemble radar data (and
hence can be used in some ATC automation systems
that are not adapted to support native multilateration
data).

xi. In some locations, when existing infrastructure is
available, the systems can be inexpensive to install
and maintain compared to alternative systems.
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Weakness

i.  Requires multiple sites.
ii. Requires multiple communication links.
iii. Sometimes false
multipath).

reports targets (reflections,

iv. No error detection provided in downlinked 4-digit
code and altitude from Mode C transponders.

v. Systems can be moderately expensive to install
and maintain because of the costs associated with
the provision and maintenance of multiple sites
especially if existing infrastructure is not available.

vi. Systems require multiple sites with unobstructed
view to aircraft. This can be a significant problem
in some environments.

Requires a transmitter to trigger aircraft to transmit
the data required for ATC applications.

viii. Not yet endorsed by ICAO.
ix. Requires multiple transmitter sites for large
coverage, due to the poor uplink antenna gain when

omni-directional antenna used (compared to high
gain radar antenna).

Vii.

Conclusion

The optimum choice of surveillance technology
depends on the operational requirements and
environment. As recognised by ICAO at ANCII,
ADS-B is a technology of the future. States will work
towards its deployment but will consider alternative
technology, when cost effective. ADS-B is the only
technology which supports future applications of air
to air surveillance. Some states see this as a decisive
strategic factor in moving towards ADS-B.

Tekek

Pokhara International Airport
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Liberalization
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Mukesh Dangol
ATC Officer, MoCTCA

Contemporary Trends in Air Transport

Undoubtedly, civil aviation has grown as one of the most
regulated industries in the world over the period of time.
As expected, the aviation regulation is concentrated
around safety in order to mitigate the potential risks
and challenges associated with air transportation.
However, it is also subject to the economic regulations
that generally influence the quantity and type of airline,
the route over which it operates, frequency of flights, its
capacity and pricing strategy. In addition to that, it also
dictates the nationality of investors injecting capital into
the airlines. Historically, states have imposed different
types of restrictions to other states when it comes to
aforementioned entitilements. These restrictive air
transport policies have negative impacts on both
passenger traffic between city-pairs and bilateral tourist
flows (Zhang et al., 2014). Overtime, the industry has
freed itself from several restrictions, providing different
benefits to the aviation industry and society.

Air transport liberalization can be accessed by analyzing
the provisions set forth in the Air Service Agreements
(ASAs). One of the earliest ASA was signed between
the United States and the United Kingdom in 1946
following a bilateral negotiation under the Chicago
Convention. It was signed in Bermuda which included
provisions such as capacity and pricing controls. It
was regarded as restrictive in nature according to the
guidelines provided by the World Trade Organization
(WTO, 2008). For instance, it specified limits on pricing,
capacity, designated airlines and routes to be operated.
This so-called Bermuda I agreement has served as a
template for many subsequent BASAs between different
states. In 1977, the Bermuda II Agreement, signed
between the USA and the UK followed its predecessor
in many aspects, but also included restrictions of
multiple designation, and provisions for capacity and
all-cargo services. Thus, historically, many of the ASAs
have been fairly restrictive. As a result, the development
of international air transport service has been as much a
function of government policy as it has been a function
of commercial considerations. Later on, Bermuda II
was replaced by the US - EU Open skies agreement
which came into force in 2008.

52  Souvenir 2022

Basically, an Open Sky ASA creates a very liberal
market between the two signatory states. With an aim
of achieving increased market access, Open Skies
agreements establish legal frameworks for international
air transport in order to facilitate growth of an efficient,
market-based international civil aviation system. It
allows an unlimited number of flights which is most
often determined at the marketplace by airlines from
participating countries. The term “open skies” is
somewhat loosely defined but the US government
defines it as allowing the carriers of the two nations to
operate any route between the two countries without
restrictions on capacity, frequency or price, and to have
the right to operate fifth and sixth freedom services.
Moreover, it also allows cooperative marketing
arrangements such as code-sharing and liberal all-cargo
operations (e.g., seventh freedom operations). The US
definition does not include seventh freedom passenger
services, cabotage or liberalization of ownership and
control restrictions, although other definitions do (for
instance, the EU considers cabotage to be a part of open
skies). Delivering broad economic benefits to states and
aviation stakeholders due to a more competitive market
place, promoting increased travel and trade, enhancing
productivity and economic growth are regarded as
salient features of the open sky policy. Therefore, the
open sky policy is argued to be pro-consumer, pro-
competition, and pro-growth. The prime objective of
open sky policy is to eliminate government interference
in airlines’ commercial decisions on capacity and
pricing and establish pro-competitive elements on
user charges, doing-business matters and cooperative
arrangements.

For example, the EU-US open skies agreement
liberalized one of the world’s largest international
aviation markets. It allows any airline of the EU and
any airline of the US to fly between any point in the EU
and any point in the US. The airlines from either of the
EU and the US can exercise full fifth freedom rights
and thus are permitted to fly on to a destination beyond
to another country after their initial stop. In this type of
arrangement, the US airlines can fly between two points
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in the EU as long as that flight is the continuation of a
flight that commenced at a point in the US (e.g. New
York - Paris - Prague). In reciprocity, airlines of the
EU are also permitted to fly between the US and non-
EU countries that are part of the European Common
Aviation Area such as Switzerland. Since then, the US
has pioneered in formulating and establishing open
skies with over 125 countries. More than 70 percent
of international departures from the US now fly to
destinations with open skies arrangements. The US has
signed open sky agreements with countries at all levels
of economic development, including major economies
like Brazil, India, and South Korea as well as smaller
countries like Brunei, Cabo Verde, and Rwanda. The
Brookings Institution estimated in 2015 that open skies
agreements yield approximately $4 billion in annual
economic gains.

Another aspect of air transport liberalization is the
restrictions on nationality of investors. Typically,
the ownership restrictions specify the maximum
percentage of airline shares that can be owned by
foreign nationals. Most states have placed foreign
ownership and control restrictions on the airlines. One
of the reasons is to ensure the airline’s compliance with
the national ownership requirements in the ASA. For
the purpose of designation of airlines by one country
in the ASA, it is generally required to be owned and
controlled by the majority of citizens of that country.
However, these ownership restrictions are also justified
for various strategic, safety and defense reasons. For
instance, governments require the airlines in times of
crisis and national emergency, that’s why, they want the
ability to control the airlines and their operation. It has
been argued that the conventional restrictions in ASAs
on the nationality of investors and/or controls constrain
market access and can pose a barrier to the pursuit of the
continuous liberalization of international air transport.
These kinds of restrictions can limit airlines’ access to
capital and thus, can significantly limit their ability to
business expansion and growth.

Liberalization has stimulated economic and air traffic
growth. These positive impacts of liberalization are
mainly due to increased competition and efficiency
gains in the airline industry, as well as positive
externalities to the overall economy ( Fu et al., 2010).
Following the liberalization trend, a number of
multilateral agreements have also been developed. One
of the most significant is the provision of the European
Union (EU) single aviation market. With the objective
of almost fully deregulating the EU aviation market,
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the EU commenced reform packages between 1987 and
1993. Currently, the operators within the EU are free
to conduct flights in any route within the EU without
any restrictions on price or capacity. Furthermore,
cabotage, which implies domestic air travel within
the member state, has also been incorporated since
1997. Abate et al. (2020) examined the effects of the
EU’s external aviation policy by studying country-pair
markets between EU 28 countries and their 27 partners
over a 14 year period. They estimated that an external
policy minimizes air fares by 6% to 23 % reduction in
fares. Moreover, the reduction in fares in turn spurred
a 27 % raise in demand and led to higher levels of
capacity utilization. On the contrary, they didn’t find
any policy impact on flight frequencies. Besides this,
the liberalization of part of the airline ownership has
also been achieved with the removal of all restrictions
on nationality based investing. Another less extensive
example of a multilateral agreement is the Multilateral
Agreement on the liberalization of International Air
Transportation (MALIAT) between Brunei, Chile, New
Zealand, Singapore and the United States. Under this
scheme, the parties have granted each other unlimited
traffic rights between each other under third, fourth,
fifth and sixth freedoms, as well as unlimited seventh
freedom traffic rights for cargo - only flights. New
Zealand, Chile, Singapore and Brunei have gone
even further and granted each other seventh and
eighth freedom rights for passenger flights. Similarly,
Australia and New Zealand signed a Single Aviation
Market agreement in 1996. Under this framework, it
currently allows carriers from these two countries to
operate without restriction and also permits to utilize
fifth freedom and cabotage rights.

As we can see, international air transport is currently
at the verge of cross-roads.There are ample evidences
regarding swift movement of industry’s center of gravity
towards Asia, emergence of long-haul inter-continental
LCCs and doubts over the competition effect of global
alliances. These anecdotes of the contemporary and
emerging facets of the aviation industry have reignited
interest in the issue of liberalization in the air transport
sector. Liberalizing ownership and control could
provide airlines with several benefits with greater
access to capital markets. Such advantages include
reduction in airfare due to lower cost of capital, less
reliance on government support, diversification of
financing options for airlines and greater network
scope. On the contrary, for developing nations, it
might possess some repurcusions. Liberalization of air
transport is not devoid of issues and concerns. Some
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of the pertinent issues are the questions of maintaining
fair competition, high labor standards and mitigating
environmental impacts of air transport (emissions,
noise, ambient air quality and climate change). The
domination of the international air transport market
by developed countries can lead to the monopolistic
system. Thus, it would be appropriate to periodically
renegotiate the contemporary provisions in the ASAs
and slowly pursue key elements of full liberalization in
the air transport.
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The Canvas of Aviation: Turning Dreams

into Reality

Bishal Paudel
Officer, CAAN

I can't exactly recall how old I was when I first heard the
sounds of the rotor blades that made me run as fast as |
could into the temporary helipad made couple of fields
away from my house. There I saw it - a majestic metal
being with its blades whirling and sweeping everything
in its path from dust to every light object of the ground.
The first impression of the helicopter was something the
6 or 7-year-old me will never erase from the memory.

Later on, my first ever flight on Yeti Airlines from
Kathmandu to Chandragadhi was a wild experience. I
felt the chill in my body every time as the plane lifted
off, the first turbulence, the first touchdown and many
more. Little did I know, my imagination of getting to
know these majestic aviation techs would become a
reality. After I joined CAAN, not only I got to know
the aviation sector much better, but also became a part
of it. So, from the boy who wondered over helicopters
and planes to a man who is an employee of the aviation
sector, I feel the canvas of aviation is ever evolving. It’s
time to turn those dreams into reality.

History of Aviation

The avionics history dates back to the 5" century with
the invention of kites in China. 15" century marked the
first draft of rational aircrafts paintings by Leonardo
da Vinci. Tito Livio Burattini in 1647, developed a
model aircraft featuring four pairs of glider wings that
never supported the weight of a person. Later, in 1970,
Francesco Terzi, the Father of Aeronautics, published
a theory that showed the possibility of lighter-than-air
aircraft made of copper foil cylinders.

The discovery of hydrogen in the 17" century led to
the development of the first hydrogen balloon. In 1783,
the Montgolfier brothers, including Jacques-Etienne
and Joseph-Michel, flew the first unmanned hot air
balloon over Annonay, France. The same year, they
flew a piloted, tethered hot air balloon with Giroud
de Villette, Jean-Francois Pilatre de Rozier, and Jean-
Baptiste Réveillon onboard. Later, they launched their
first untethered hot air balloon flight, which flew nine
kilometers in about 25 minutes.
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The first person to fly an untethered airship "Number
6", Alberto Santos-Dumont, in 1901, flew over Paris in
less than thirty minutes. 1937 marked the end of the
airship era due to a fatal crash in Lakehurst, New Jersey.

Leonardo Da Vinci

One of the most creative genius of the Renaissance,
Leonardo da Vinci, had an enduring infatuation
with flying. With over 500 sketches on the topic, his
collection of manuscripts is a precursor of the modern
airplane.

&
His most famous flying machine designs were
ornithopters, or machines that were to be powered by
man by flapping bat-like wings like a bird. Just as the
Wright Brothers, da Vinci based his ideas on the study
of bird flight.

The first person to understand basic bird flight
mechanics, Da Vinci realized that the up-and-down
flapping of the bird’s wings did not contribute much to
lift but provided thrust for propulsion. Addition to lift,
he also understood the phenomenon of drag. Da Vinci's
insight provided the basis for the use of wind tunnels as
a tool in the of study aerodynamics. He also invented
the first parachute using the model of a kite.

Despite Da Vinci making these significant contributions
for aerodynamics, his death in 1519 made us wait
till the nineteenth and twentieth centuries for further
contributions. As he never published his work nor
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constructed or flew any of his machines, all his ideas
were his notes and difficult to interpret because he
wrote in a reverse mirror-like fashion. After his death
the notes were dispersed and essentially became lost
from view.

The Wright Brothers

Between 1900 and 1902, the Wright brothers, Wilbur
and Orville Wright from Dayton, Ohio, designed and
tested numerous glider and kite models based on the
available aecrodynamic data of that time. It is still unsure
if they had researched anything on Da Vinci.

The brothers built a wind tunnel and then created various
devices to measure the drag and lift on more than two
hundred wing designs. Finally, their third glider was
a success as it outdid its predecessors, which heavily
contributed to the aeronautical engineering field. On
December 17th, 1903, the two brothers successfully
built and launched the first crewed heavier-than-air
flight. This is also the universally recognized date that
launched modern aviation. On that day, they made a
total of four flights in their simple aircraft, with the
longest one piloted by Wilbur, covering 852 feet in 49
seconds.

Their most revolutionary contribution was the concept
of wing warping for lateral control of a flying machine.
Wilbur’s inspiration for this idea came from watching
birds; much as da Vinci had done centuries before.

Evolution from Military Applications to
Civilian: The Role of ICAO

From the very beginning, aircrafts were a military
invention. The first country to employ aircraft for
military operations was Italy. They used airships and
monoplanes to bomb, shell, and transportation during
the Turkish-Italian War in Libya.

World War [ established aircrafts in the large scale
active combat as a decisive factor for victory. France
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became the leading aircraft manufacturer during the
war, producing over 68,000 airplanes between 1914
and 1918. Learning from the previous war, almost all
nations increased production of aircraft or flight-based
system during the World War II.

With the invention of radar technology, aviation
became more precise, coordinated and controlled. The
Second World War also led to the rapid development
of helicopters. By the end of the Second World War,
there were airports or landing strips in many cities and
towns. During this period, civil aviation experienced
tremendous growth because military aircraft were
repurposed as personal or airliner planes.

The International Civil Aviation Organization
(ICAOQ) is a specialized agency of the United Nations
that coordinates the principles and techniques of
international air navigation, and fosters the planning
and development of international air transport to ensure
safe and orderly growth.

The forerunner to ICAO was the International
Commission for Air Navigation (ICAN). It held its
first convention in 1903 in Berlin, Germany, but no
agreements were reached among the eight countries
that attended. At the second convention in 1906,
also held in Berlin, 27 countries attended. The third
convention, held in London in 1912 allocated the first
radio callsigns for use by aircraft. ICAN continued to
operate until 1945.

Fifty-two countries signed the Chicago Convention on
International Civil Aviation, also known as the Chicago
Convention, in Chicago, Illinois, on December 7,
1944. Under its terms, a Provisional International Civil
Aviation Organization was to be established, to be
replaced in turn by a permanent organization when 26
countries ratified the convention. Accordingly, PICAO
began operating on 6 June 1945, replacing ICAN. The
26 countries ratified the convention on 5 March 1947
and, consequently, PICAO was disestablished on 4 April
1947 and replaced by ICAO, which began operations
the same day. In October 1947, ICAO became an
agency of the United Nations under its Economic and
Social Council (ECOSOC)

Some Futuristic Projects:

SKky Cruise

The aviation industry never ceases to amaze us. Who
doesn't love a fine dining experience? Imagine a giant
nuclear-powered flying hotel, form gym to swimming
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pool, the bestdining experience ata heightunimaginable,
with around 5,000 persons who are enjoying just like
you are. The Sky Cruise is a concept by Tony Holmsten
and designed by Hashem AI-Ghaili, a filmmaker and
producer, who is also known for fantastic infographic
science and technology videos.

The concept for Sky Cruise is an Al-Pilot with the
capacity to remain airborne for several days or even
months. Powered by 20 nuclear fusion engines, the Sky
Cruise is a marvel concept. Passengers will be picked
up and dropped off from their respective destinations.
Repair and other maintenance will also be carried out
when the Sky Cruise is in the air.

Al-Ghaili regards the aircraft as the ‘future of
transport’. The aircraft features a 360-degree view of
the sky, an entertainment deck, a shopping mall, sports
center, restaurant, bar, playground, cinema, wedding
hall, swimming pools, meeting hall and everything.
For all occasions, the aircraft has everything ready and
sorted. The launch date of this Sky Cruise is yet to be
announced.

Sky Whale

The AWWA Sky Whale is a concept aircraft from
Spanish designer Oscar Vinals. With three decks for
passengers, it looks like a cross between a tropical fish
and a sci-fi space shuttle. The Sky Whale is a large,
intriguing-looking flying machine, meant to represent
the pinnacle of luxury, performance, and sustainability.
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Oscar Vinals displayed the design at a recent exhibition
on future transportation hosted at Kuwait's Sheikh
Abdullah Al Salem Cultural Center. Focusing on the
"green" aircraft design for the 21* century, the design
focuses to profit from eco-friendly, more efficient and
maximum performance solution.

Vinals plan to outfit the AWWA with cutting-edge
technologies such as alloys, ceramic or fiber composites,
carbon nanotubes, fiber optic cabling, self-healing skin,
hybrid electric engines, active wings, double fuselages,
virtual reality windows with adaptable opacity, and
the ability to generate electricity with tiny solar cells
arranged in a hexagonal pattern on the structure's
ceiling.

Some wild features of the AWWA could be:

e an eccentric turbine inside the wing close to the
fuselage that may direct laminar airflow and
turbulences while producing electric energy,

e  hybrid turbo-electric propulsion system,

e swiveling of engines up to 45 degrees vertically to
help with take-off and landing movements,

e 240 feet (76.8 meters) length, top speed of 620
mph (997 kph);

In terms of luxury the Sky Whale is similar to Sky

Cruise, providing everything to its' passengers from

gym to spa, along with the breathtaking view for first-

class guests onboard on the tri-decker plane to enjoy
rooftop windows with food.

All the amenities of a conventional airliner would be
available to passengers on board, in addition to various
high-tech features. On the triple-decker aircraft,
passengers would be divided into "tourist class,"
"business class," and "first class." The top class would
include rooftop windows with sky views that could be
made more or less opaque to regulate the amount of
light within the cabin.

According to Vinals, there is a growing demand for
larger passenger aircraft equipped with cutting-edge
technology; thus, there is a potential that his proposal
will someday come to pass.

Sky is the Not the Limit

From the first artificial Earth satellite, Sputnik 1,
launched by the Soviet Union on October 4, 1957 to
the first lunar landing on July 20, 1969 by Apolloll,
mankind has not only stopped there. Robotic spacecraft
have landed on the Moon, the Solar Planets, comets,
even asteroids. They have visited all the major planets,
and have flown by Kuiper belt objects and by the nuclei
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of comets, including Halley’s Comet, traveling in the
inner solar system. From Messenger (Mars), Mariner
& Venera (Venus), Pathfinder (Mars), Galileo (Jupiter),
Pioneer & Cassini-Huygens (Saturn) to Voyager
(Uranus), if space has become a playground to explore
then we at aviation sector are trying to achieve the
indescribable here at earth, at the sky. If we can do
those incredible at space which is way beyond our wild
imagination, we can create marvels here at earth, too.

"Aviation is proof that given, the will, we have the capacity to
achieve the impossible.” ~ Eddie Rickenbacker.

Sky Cruise, Sky Whales, etc. are just the beginnings.
From kites to ornithopters, from hot air balloons to
airships, from military applications to civilian, aviation
industry has leapt time and again. Human nature always
wants more. There is never something such as enough
when it comes to evolution and technology.

Like I said in the beginning, the canvas of aviation
is ever evolving. With the ever growing demand for
larger passenger aircraft equipped with cutting-edge
technology, the near future is full of unimaginable
dreams that will eventually turn into reality.
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ETOPS (ExTended OPerationS) or EDTO

(Extended Diversion Time Operations)

Dr. Minesh Poudel

Designated Airworthiness Expert

Introduction:

ETOPS is an acronym that was created by the
International Civil Aviation Organization (ICAO)
which was first used to describe the operation of a twin-
engine aircraft over a route that contains a point beyond
a defined threshold from an adequate airport.

This threshold is defined by the Operator’s National
Airworthiness Authorities (NAA) and is usually set to
one hour (60 minutes) flying time, at the approved one-
engine inoperative cruise speed. A maximum diversion
time is also introduced: it defines an area of operation,
along the intended route.

An adequate airport is an airport, expected to be
available, where the landing performance requirements
at the forecasted landing weight can be met. The
airport also has the necessary facilities and services
like air traffic services, lighting, communications,
meteorological services, navigation aids, rescue and
fire-fighting services, and at least one appropriate
instrument approach procedure usable by the aircraft.

The purpose of ETOPS is to provide a very high level
of safety while facilitating the use of twin-jet aircraft on
routes that were previously restricted to three and four-
engine aircraft.

In simple terms, EDTO/ETOPS approval allows
Airlines to operate over a route that contains a point
further than one hour’s flying time from an adequate
airport at the approved one-engine inoperative cruise
speed for Twins or quads regardless as to whether such
fields are separated by water or land.

ETOPS FLIGHT
(RECUIRES APPROVAL)

EN-ROUTE
ALTERNATE

REGULAR FLIGHT

{NCT AFFECTE
Lottt TME &y ETORE REGULATIONS)

o THRESHOLD  Rea DEFMED BY THE
THRESHOLD

AREMDEFMED BY THE
AL DIVERSION TIME
= AREA OF GPERATIONS

DEPARTURE

ETOPS Overview and Benefits

24" Anniversary of CAAN

ICAO Recent Rules and Regulation:

ICAO established Extended Diversion Time Operations
(EDTO)/ETOPS Manual in 2017 which provides
guidance on and interpretation of the extended
diversion time operations elements introduced through
the amendment of 36 to Annex 6, Part I, Section 4.7,
and Attachment C. The amendment represents the
culmination of over 10 years of work to develop and
refine the provisions in a manner that benefits both air
operators and regulators.

The new EDTO/ETOPS Standards:

e Allow longer EDTO/ETOPS operations for
aeroplanes with two turbine engines, based on
the propulsion reliability and overall operational
safety of current EDTO/ETOPS twins. The related
criteria have evolved from the EDTO/ETOPS
Standards which previously existed in ICAQO’s
Annex 6; and

e Introduce measures to EDTO/ETOPS operations
of aeroplanes with more than two turbine
engines, through a few additional operational
requirements (consideration of time-limited
system (TLS)/policy for selection and monitoring
of en-route alternates). There are neither
additional maintenance requirements for EDTO/
ETOPS operations of aeroplanes with more
than two engines nor any additional certification
requirements. This means that for EDTO/ETOPS
with more than two engines, neither the basic type
certification nor the maintenance program needs
to be reviewed as both remain valid for EDTO/
ETOPS operations.

EDTO/ETOPS Approval Process:

EDTO/ETOPS approval is a two-step process.
e  Aircraft Certification:

The Aircraft Manufacturer must demonstrate
during the Type Certification obtaining process
to meet design to obtain "ETDO/ETOPS type
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approval". During the Certification process, the
Aircraft Manufacturer must demonstrate that in
case of a diversion flight, the flight crew is not
unduly burdened by extra workload due to the lost
engine and that the probability of the remaining
engine failing is extremely remote. For example, if
an aircraft is rated for ETDO/ETOPS 180 minutes,
it means that it is able to fly with a full load and
just one engine for 3 hours.

e  Operational Approval/Authorization:

An operator who conducts ETDO/ETOPS flights
must satisfy their own country's aviation regulators
about their ability to conduct ETDO/ETOPS flights
to obtain "ETDO/ETOPS Operational Approval".
It involves compliance with additional special
engineering and flight crew procedures in addition
to the normal engineering and flight procedures.
Additionally, Pilots and engineering staff must be
qualified and trained for ETDO/ETOPS.

To operate an aircraft under ETOPS regulations,
an airline must comply with the following
requirements:

e  The aircraft model is approved for ETOPS by the
NAA of the manufacturer, and this approval has
been validated by the NAA of the airline.

e  The aircraft used on that route are configured,
maintained, and operated as per ETOPS
requirements.

e The NAA of the airline has granted it ETOPS
operational approval.

ETDO/ETOPS Operational
Authorization Procedure:

Approval and

The request for authorization of EDTO/ETOPS
operations with aeroplanes having two or more engines
should be submitted by the candidate EDTO/ETOPS
operator with the necessary elements to the applicable
civil aviation authority (CAA). These elements are
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those necessary for the CAA to determine the applicable
authorization process (i.e., “Inservice experience” or
“accelerated” EDTO/ETOPS authorization) and launch
the assessment of the operator’s readiness for EDTO/
ETOPS.

The necessary elements are typical:
o Targeted date of start of EDTO/ ETOPS,

e Contemplated maximum diversion time

authority,

e Concerned aeroplane model(s) and fleet(s)
(MSNs) and

e Intended EDTO route(s) or operational area(s).
Conclusion:

In Nepali context, only two airlines as of today could
have a need to apply for ETDO/ETOPS approval
respectively, Himalaya Airlines and Nepal Airlines
Corporation. However, they could benefit significantly
if ETOPS approval is taken in consideration for future
fleet or sector expansion.

It has to be well noted that the EDTO/ETOPS
authorization is not granted permanently by the CAA.
It is submitted to continued surveillance by the CAA
of the operator’s in-service reliability (concerning
the EDTO/ETOPS fleet of aircraft). The operator’s
procedures and training for EDTO/ETOPS are required
to be maintained once an EDTO/ETOPS-specific
approval is issued.

In addition, the EDTO/ETOPS Type certification is also
not granted permanently. It is submitted to continued
surveillance by the State of Design of the in-service
reliability of the worldwide fleet of the concerned aircraft
model/type. The certified EDTO/ETOPS capability of
the aircraft may therefore be reduced, suspended or
even revoked if no solution exists to a major problem
is found or identified. This revisited EDTO/ETOPS
capability should be reflected as applicable in relevant
manufacturer aircraft documentation.
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Airport Workers

Bhagawaty Kalikotay Poudyal
Lecturer, TU, IOM

Prevention of Potential Health Hazard to

Introduction

The airline industry is transforming. Growing
international competition, mergers, alliances, and cost-
efficiency strategies are increasing pressure, all with
direct or indirect impact on the jobs and conditions of
work for workers in the industry. Adding to what already
has been an extremely complex industry, the social
effects of liberalization are not making conditions better
for workers in civil aviation, with impacts including
low growth and a deterioration in the quality of existing
occupations, in terms of employment security, atypical
employment patterns and longer working hours (Boyd
& Bain, 1999). In general, airline industry workers are
experiencing increased insecurity on all fronts.

The health and safety hazards faced by airport staffs
are many, varied and extremely challenging. They face
a number of challenges in how their working day is
organized. The stress of working to tight turnaround
times, while upholding optimum safety standards and
the challenges of shift and night work, can take its toll
on ramp agents, aircraft Marshallese, pushback crews,
and maintenance and repair staff. Solutions include
robust programs and policies that promote safe working
environments and balancing demanding operational
and financial pressures with providing sufficient staff to
maintain safe working environments.

Unsafe working conditions in airport may cause various
health issues. These hazardous conditions have known
remedies and are avoidable and preventable. They put
airport workers and service workers at unnecessary
risk of injury, health harm, or death and may also put
travelers and airport visitors at elevated risk.

Type of Potential Health Hazards Faced by
Airport Workers

Noise hazards: Prolonged exposure to aircraft noise
can lead to serious damage to hearing. excessive noise
and vibrations from aircraft during landing and take-off
and noisy ground operations equipment and vehicles
are sources of noise in airport. Jet engines can produce
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up to 120 decibels of high-frequency noise, enough to
cause permanent damage if persons are particularly
close or exposed to it for long periods (Health and Safety:
Safe Working in Airports - SAMANCTA, n. d.).

Chemical Hazards: There are exposed to harsh
and potentially dangerous cleaning and disinfecting
products in the airport because the Terminal area,
cabin and gazettes are cleaning frequently. Workers
without training in chemical safety or in the proper
use of cleaning products, are not given enough cleaning
products to properly clean their assigned areas, and
are unaware of the ingredients of the products they are
using may increase the risk of chemical hazards. It may
cause eye, skin, and respiratory irritation from contact
with these cleaning products.

Carbon monoxide and aviation fuels emissions
hazards: Exposure to air pollution, including ultrafine
particulate matter (UFP), from industry and traffic is
associated withadversehealth effects. Themainpolluting
substances around the airfield are nitrogen oxides,
carbon dioxide, carbon monoxide, volatile organic
compounds, Sulphur dioxide, and fine and ultrafine
particles (Henschel, 2013). Airports are significant
high-emission sources and human exposure to these
emissions is a growing health concern. Importantly,
airport personnel are at risk of occupational exposure
to jet engine emissions. As almost all current aviation
fuel/jet fuels are extracted from the middle distillates
of crude oil (kerosene fraction), which is between the
fractions for gasoline and diesel (whose combustion
emissions are classified as carcinogens), there is cause
for concern in terms of the potential carcinogenicity
of exposure to jet fuel combustion products (Masiol &
Harrison, 2014). Continuous exposure to low levels
of these fumes can cause lightheadedness, headache,
impaired judgment, fatigue and more, and excessive
exposure could be very serious.

Musculoskeletal injuries: Lifting, loading and
unloading passenger luggage is among the duties of
ground crews. Luggage weighing 50 pounds is not
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uncommon, leading to sprains, strains and ligament
damage. Risk factors include heavy lifting, bending,
reaching overhead, pushing and pulling heavy loads,
working in awkward body postures and performing
the same or similar tasks repetitively. If unrecognized
and left untreated, MSDs can be debilitating, causing
permanent damage to the worker’s body. So airport
workers who frequently lift heavy objects and are
therefore at risk of developing musculoskeletal
disorders (MSDs) and other repetitive strain injuries.
Exposure to infectious Disease: Airport
workers have one of the most risk jobs for contacting
Communicable or infectious disease. Unsafe working
conditions, such as hazardous exposure and lack of
training, put airport workers at risk of injury, various
health conditions, or infection. Airport workers are
frequently exposed to potentially infectious blood and
body fluids, as well as to vomit and urine.

Air travel plays a significant role in the spread of
infectious diseases. The continuous growth of global
travel facilitates the quick and sometimes uncontrollable
spread of naturally, or intentionally released, person-
to-person transmissible pathogens around the world.
Airports contribute to the potential spread of disease
owing to the high number of passengers from across the
world coming together in enclosed spaces, with high
contact rates and several hand touch surfaces.

At airports infected people can spread pathogens
exposing other passengers, visitors, and airport staff
to infectious microbes. Therefore, infectious disease
transmission is a significant and growing concern for
airport staff.

Depending on the specific properties of a microbe, the
potential sites for hot spots within a hub will vary in
accordance with the microbe. For example, potential
influenza hot spots (at least periodically) are formed
by a high density of passengers, as well as frequently
touched surfaces. crowding at airports may occur in
entrance halls near ticketing kiosks, check-in counters,
queues for security check and border control, and
in gate areas when boarding the aircraft. The most
potentially ‘hot’ spots for indirect contact transmission
are surfaces frequently touched by passengers, such as
touchscreens of self-service automats; bins for carry-on
items at security checkpoints; luggage trolley handles;
handrails and lavatories; and the passport control self-
service automats.

Recently The COVID-19 global pandemic has placed
them at even greater risk and depending on the type
of work being performed, airport workers must take
additional precautions.
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Injury and Accidents: Slip and fall injury may occur
both inside the airport terminal or outside, along or on
the runway. Used of different gazettes and handling
of them may also put the workers in risk. Fire hazards
is also associated in airport. Aircraft cannot stop as
easily or as quickly as road vehicles, even when they
are taxiing or being towed at low speeds and the pilot’s
view of the tarmac might also be restricted.

High Job Stress: Airports are busy places. Workers
often face excessive stress due to need for quick
decision and work turnarounds. Angry and frustrated
passengers may attack and unnecessary argue which
also the sources of stress. Heavy workloads, shift work,
long hours with inadequate breaks and other job-related
concerns can become overwhelming.

Preventions of Health Hazards to Airport
Workers:

Workers have a legal right to safe workplaces.
Employers must ensure that workplaces are as safe
as possible and must, at a minimum, follow all health
and safety regulations. Prevention of workplace
illnesses and injuries requires that workers be trained to
recognize workplace hazards and to know how to abate
or eliminate them. Some of the preventive measures
are:

Controlling Noise: Employers should reduce worker
exposure to harmful noise levels by controlling noise
at the source (turning off engines when feasible, using
quieter equipment), by distancing workers from the
source of noise, and by providing hearing protective
devices such as earplugs and earmuffs along with
training on their limitations and proper use.

Not having the right protection can lead to permanent
hearing loss, so adequate hearing protection (preferably
ear defenders) approved for specific tasks is essential,
along with training on how to use hearing protection in
the right way, and performing regular equipment checks
and hearing tests. Providing engineering and technical
controls to reduce the noise produced by a machine or
process, along with improving working techniques to
reduce noise levels and limiting the time people spend
in noisy areas can all help reduce physical work risks
for airside ground staff.

Airport authority must comply with the requirements
of prevention strategy to Noise Exposure Standard
(when worker exposure exceeds the “action level” of
85 decibels averaged over 8 hours)
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Conduct Workplace Hazard Assessments: the
airport authority must conduct workplace hazard
assessments to determine whether hazards are present,
or are likely to be present, that would require the use
of personal protective equipment, such as gloves that
protect against chemical or biological hazards.

Health and Safety Training: must provide health
and safety training for the hazards that workers face
and who may be exposed to blood or other potentially
infectious body fluids.

Identify Workplace Chemicals, Eliminate
or Reduce Exposure: Must identify workplace
chemicals, eliminate or reduce exposure, and provide
personal protective equipment when necessary, along
with training in its limitations and proper use.

Prevention of Infections: Concerned authority must
eliminate or minimize exposure to blood and other
potentially infectious materials. Determine which work
tasks might be “reasonably anticipated” to expose
employees to infectious materials. They must establish
a written Exposure Control Plan explaining how
they will eliminate or minimize employee exposure.
Adherence to precautionary and protective measures
for blood borne pathogens are likely to be of increasing
importance for both workers and travelers.

A major factor in the transmission of infection is the
mixing of infectious and susceptible individuals.
Regarding influenza and COVID-19 transmission,
the duration and level of crowding may be the key
characteristics that determine the level of risk. The
mitigation measures to reduce the transmission risk are
thus aimed at mitigating the strong mixing and close
proximity of passengers to each other or airport workers,
especially during peak hours. Infection prevention
strategies can usefully be categorized by means of a
three level hierarchy as administrative (workplace),
environmental, and personal (personal protective
equipment/ hand-washing) control measures. common
control principles for infection control in transport hub
environments were identified as:

e Adequate ventilation to reduce airborne

concentrations (environmental control)

* Exclusion of symptomatic persons (administrative
control)

e Separation of international and domestic travelers
(administrative control)

e Interpersonal distancing. The risk for droplet and
airborne transmission can be reduced by avoiding
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crowds and close contact with other passengers
and staff members. General guidance and advises
workers to frequently wash their hands, avoid
touching their eyes, nose, or mouth, cover their
coughs and sneezes, stay home if they are feeling
ill, and avoid close contact with those who are
sick. Airport authorities are advised to assess and
monitor workplace hazards and provide workers
with the appropriate personal protective equipment
(PPE) and proper disposal of hazardous waste to
help prevent the spread of infectious diseases.
(administrative and personal control)

e Separation of workers (who doesn’t need to contact)
from travelers for e.g. Separate entrance and exist,
separate canteen and washroom etc.

Prevention of Workplace Stress: If stress exceeds
any particular limit then it shows its harmful effects on
the body, mind and behavior. The ways to cope with
the stress include adequate sleep, sports, talking to a
close one, relaxation habits and quitting of addictive
products. Workplace stress plays a significant role
in physiological and psychological well-being of
employees. It also affects the productivity and
performance of organizations. By facilitating the
employees with effective training, the management can
provide them with platform to solve their stress related
problems. Yoga, meditation, exercise and recreational
activities can provide better environment to control
stress. Even time management skills help to manage
stress in an effective manner. These simple but useful
steps can pave the path for improved efficiency of
employees and increased productivity of organization.

Conclusion: Potential Health hazards to Workers are
pervasive in airport. These hazardous conditions have
known remedies and are avoidable and preventable.
Concern authority (airlines, airports and Government)
need to take enough precaution to eliminate or reduce
these risks to the health and safety of workers and
travelers. In general, any hazards that airport passengers
may be exposed to, from infectious disease to slips,
trips, and falls, airport workers are likely to be exposed
to first. Workers are also likely to be the group most
at risk. Correcting hazardous conditions to prevent
worker exposure may be the most effective first step in
also preventing traveler and airport visitor exposure to
hazardous conditions. By law, employers are required
to provide safe and healthy workplaces for all workers.
An airport still bears responsibility to ensure proper
cleanup and disinfection of blood or other potentially
infectious body fluids in a terminal. Airports authority
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and airlines must also play active roles in ensuring
that the airport properly protecting against any and
all hazards that could impact the health and safety of
airport workers and the traveling public.
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