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The Prime Minister

Message

I am glad that Civil Aviation Authority of Nepal (CAAN) is completing 19 years of its service to
the country with a great sense of accomplishment. On the auspicious 20th anniversary, I would
like to congratulate the aviation sector regulator and the entire aviation fraternities.

It is pleasing to note that CAAN has played an important role for the development of aviation
industry, tourism, and the overall economy of the country. I am confident that it would play an
instrumental role in materializing our collective aim of 'Prosperous Nepal, Happy Nepali' by
developing and expanding country's aviation sector. '

In a mountainous country like Nepal, aviation is the basic infrastructure of tourism. The country,
well known for its flora, fauna and scenic beauty, is being considered as one of the must-see
tourist destinations of the world.

We need to be ready for pragmatic arrangements in terms of policy and technical aspects in
order to maintain the international standards in civil aviation. We are at a crucial juncture-the
government has speeded up the process of enhancement of aviation infrastructure in the country.
Government owned Nepal Airlines Corporation and private aviation companies are adding new
aircrafts to their fleet and increasing the number of flights at both domestic and international -
levels. At the same time, the number of foreign tourists is going up significantly. The country is
all set to welcome two million tourists in 2020.

The International Civil Aviation Organization (ICAO) has recognized that Nepal has made
significant progress in terms of air safety and presented its council certificate. However, we still
need to put extra efforts to get country's name delisted from the European Union's safety concern
list. I would like to note that CAAN is making progress together with international aviation
bodies to make the air transport safe and up to the standard.

CAAN has the responsibility to implement the national civil aviation policy, create enabling
environment for the private sector airlines companies, introduce air safety measures and adhere
to the ICAO principles-the Convention and its annexes. On behalf of the Government of Nepal,
I would like to reassert our firm commitment towards the guiding principles of the Convention
on International Civil Aviation. : '

I extend my warm greetings and best wishes to CAAN. Qﬁa"‘/?"‘l:

December 26,2018 ' K.P. Sharma Oli
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I am pleased to express my congratulations and best wishes to the Civil Aviation Authority of
Nepal (CAAN) on the twentieth anniversary of its establishment. In the past 19 years, CAAN has
handled an immense responsibility in terms of air transportation together with increasing
connectivity and contributing to the economic activity of the nation.

For a mountainous country like Nepal, aviation plays a crucial role in passenger and cargo
transportation to remote areas. It has contributed to the development of far flung areas as major
tourist destinations in Nepal with increased accessibility and has supported in the economic
progress of those areas. In recent years, aviation sector in Nepal has witnessed a rapid change
and progress and the number of airlines companies has also remarkably increased.

We are celebrating 2020 as Visit Nepal Year with a minimum target of annual two million
international arrivals. CAAN has additional responsibilities to make the aviation sector safe and
well-equipped. Some landmark projects like construction of Gautam Buddha International
Airport is nearing completion while the construction of Pokhara Regional International Airport
has gained a momentum. Expansion and up-gradation of Tribhuvan International Airport and
other domestic airports are in speedy progress. Similarly, we have expedited ground works for
the construction of much-coveted Neejgadh International Airport. These large aviation
infrastructure projects will be instrumental in transportation, connectivity, tourism and economic
progress. -

I would like to appreciate CAAN for its commendable role in developing airports and efforts to
uplift the aviation industry in Nepal. Flight safety assurance and sustainability of civil aviation is
the prime concern for a regulatory body like CAAN. Nepal is strongly committed to comply with
the safety standards issued by the International Civil Aviation Organization (ICAO).
Government will leave no stone unturned to ensure air safety by adopting the international
standards in collaboration with the airline industry, ICAO and other concerned bodies. Nepal has
made ‘significant improvement in terms of air safety which has been duly recognized by the
ICAO.

I extend my appreciations to the employees of CAAN, airline industry and all concerned

organizations and individuals in the aviation sector and wish CAAN family every success in their
future endeavors.

Qe 2,

Rabindra Adhikari

December, 2018
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Message

I am extremely dehghted to extend heartfelt congratulations to the Civil Aviation Authority of
Nepal (CAAN) on its 20" Anniversary. CAAN has played an important role and contributed to
the development of aviation industry and tourism.

CAAN has an immense responsibility in terms of air transportation. Aviation is the main mode
of transportation in many hill and mountain areas. A good network of reliable airports can serve
the country in need of disasters and calamities which was aptly proved during the earthquake in
2015. Air service played an important role in rescue and relief operations.

In an attempt to ensure air safety and security in the country, CAAN has played a significant role
in adopting international aviation safety measures and facilitating the airlines service provider in
operating their business in the country. Safe and secure civil aviation facilitates tourism
development, economic upliftment of people and employment generation.

Government of Nepa! has given special attention to infrastruct: -2 development in order to
facilitate economic and social developm,:'t. Second Internativ. ! Airport in Dara is on the
offing, and regional international airports in Pokhara and Bhaifechawa are being constructed.
Once completed, these airports will open new avenues for tourism, aviation and economic
development in the country. SIA have the potential to a transit for the long haul international
flight while Bhairahawa and Pokhara airports will help to carry tourists to the two most famous
touristic destinations in the country — Lumbini and Pokhara. New international air routes will be
functional in the near future. -

I would like to appreciate the contribution of CAAN in the development and expansion of civil
aviation in Nepal. At the same time, it should be working tv transfer the latest technology in
aviation safety and security in order to make Nepali sky safer. I am optimistic that CAAN will
enhance its capability with support from the government, ICAO and other concerned
organizations to cope with emerging challenges facing the civil «viation sector.

I wish CAAN every success in its future endeavours.

December, 2018

(Dhan Bahadur Budha)

State Minister
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Message

On the occasion of 20" anniversary. [ extend my warm felicitation to the Civil Aviation
Authority of Nepal (CAAN) and its employces and express our sincere gratitude for
strengthening civil aviation safety in Nepal.

I am also delighted to know that CAAN has continued the publication of CAAN Souvenir and
hope that it will be a useful publication for the aviation and tourism sector. The Souvenir can be
a medium for sharing ideas, knowledge apart from being a tool of information dissemination.

It is the matter of pride for us that ICAO recognized the efforts of Nepal for its progress in
resolving aviation safety oversight deficiencies lift from Significant Safety Concern list. I am
confidence that our performance in line with [CAO recognition will help ensure ICAO SARP
implementation in maintaining aviation safety.

A robust aviation network is a prerequisite for the growth of tourism industry of Nepal. In
addition. we are celebrating 2020 as Visit Nepal Year with a target of annual two million
international arrivals to convey the message to the international stakcholders that Nepal is fully
recovered and geared to provide all kind of services to our valued tourists.

The Government has always accorded high priority to the aviation sector development. An
cffective mechanism has been set up for the ugradation of Tribhuvan International Airport,
expansion of Gautam Buddha Airport in Bhairahawa. construction of regional international
airport in Pokhara, and construction of Second International Airport in Nijgadh in southern

Terai.

On this special day, I urge all concerned individuals and agencies to maintain their harmonized
effort for safer and secured aviation in the country.

O~ TTEE~

(Krishna Prasad Devkota)
Secretary
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Message for the 20" Anniversary of the
Civil Aviation Authority of Nepal

On the occasion of this year’s celebration of its twentieth anniversary, I am greatly
honoured to convey on behalf of ICAO our sincere wishes to the Civil Aviation Authority of Nepal.

The ICAO Regional Office for Asia and Pacific considers Nepal an important
partner of the international civil aviation community and I convey my gratitude to the Civil
Aviation Authority of Nepal, and all of the colleagues and partners, for their contribution 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.

May I take this opportunity to express my warm wishes and assurance for the
continued and full cooperation at all times from the ICAO Regional Office for Asia and Pacific.

With warmest regards.

Roo— Mo lo—

Arun Mishra
Regional Director
ICAO Asia and Pacific Office

Asia and Pacific Office

252/1 Vibhavadi Rangsit Road
Chatuchak

Bangkok 10900

Thailand

Postal Address:
P.O. Box 11
Samyaek Ladprao
Bangkok 10901
Thailand

Tel.: +66 (2) 537-8189
Fax: +66 (2) 537-8199

www.icao.int/apac
E-mail: apac@icao.int
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Message

The aviation sector in Nepal is observing a tremendous change—number of aircrafts, flights and
passenger and cargo movement are increasing while the arrival of international tourists has wiinessed a
significant rise. Among these positive signs, the Civil Aviation Authority of Nepal (CAAN) has
completed 19 years of its existence and service to the Nation successfully and is celebrating twentieth
anniversary on 315 December 2018. On behalf of CAAN, I feel privileged to extend my sincere
felicitations and warm greetings to all our stakeholders, clients, valued travelers, organizations, donors
and other concerned parties in Nepal and abroad. Each of you have contributed to the progress that the
country made in the development and expansion of civil aviation sector. I am hopeful that your support
would be continued in the days and years to come.

The resolution of significant safety concern, the attainment of safety compliance rate well above GASP
target and subsequent recognition by ICAO in the form of Council President Certificate are the key
achievements of Nepal in year 2018. Nepal has developed Nepal Aviation Safety Plan (2018-2022) in
line with ICAO Global Aviation Safety Plan and commenced activities related to setting up, of safety
foundation for structuring up a firm SSP in faster pace.

Modernization efforts in Air Navigation such as increase of communication coverage through the
installation of RCAG data link, operation of MSSR-Mode S Radar Systems and implementation of
RNAYV terminal application in four major airports including TIA has enhanced air safety, efficiency as
well as traffic capacity significantly. Four ADS-B sensors are being installed at major domestic hub
airports throughout the country and being connected with existing Radar Multi Sensor Data Processing
System (MSDPS) to extend the survelllance service as well as to serve as a backup to the existing MSSR
system by 2019.

The country is making rapid advancements in aviation infrastructure across the country. The up
gradation work at Tribhuvan International Airport is underway with expansion of terminal building and
apron. The construction of Gautam Buddha international airport will be completed by the mi-1 of 2019
and will come into operation as the second international airport of Nepal by the end of 2019. This will
support the Visit Nepal 2020 target of Government of Nepal to cater two million tourists. The
consttuction of Pokhara Regional international airports will be completed by July 2021. Development
of DPR of Nijgadh International Airport, the largest airport of Nepal is in the process. Similarly,
expansion and modernization of major domestic aerodromes and STOL airport are also being carried
out.

While the aviation sector regulator is entering to the 20™ year of its existence, CAAN would like to
express its commitment to ensure safe and secure aviation, continuous development and modernization
of infrastructure and efficient operations of air transport services. I would like to thank the publication
committee for their valued contribution to bring this 'CAAN Souvenir' before the public. I am also
thankful to all members of organization, stakeholders, patrons and well wishers foytheir support.

(Sanjiv Gautam)
Director General



Editorial

he year 2018 has marked with historical developments in Nepali tourism sector with about 1.2 million
Ttourist arrival, eight-fold increment in Nepali air passengers' insurance, organization of International

Buddhist Conference in Lumbini, announcement of new 100 tourism destinations across the country,
significant progress at the Gautam Buddha International Airport and Pokhara Regional International Airport,
and preparations for the Visit Nepal Year 2020.

Nepal strives to achieve the goal of achieving 2 million tourist arrival target by 2020 and increasing the
tourism sector's contribution to the Gross Domestic Product (GDP) to 10 per cent from the current about
3 per cent. Though these targets look ambitious, we are geared up to achieve them. The insured amount
of passengers flying to and from Nepal has reached Rs. 17.48 million in case of death or fatal injuries from
Rs. 2.3 million with the implementation of Montreal Convention 1999. Nepali Parliament had approved the
convention in August this year.

Civil Aviation Authority of Nepal (CAAN), the aviation sector regulator in the country, is celebrating its 20th
anniversary among these positive developments which will have significant impact on the aviation and
tourism sector. As we are impatiently waiting to welcome the New Year with lots of joy and festivity and
celebrate the CAAN Day on the eve of the New Year when year 2018 is saying farewell to us, we need to
cherish the progress and achievements made to rejuvenate the tourism industry.

Aviation safety in Nepal has always been a contentious issue, and 2018 has marked a positive change in this
area. The International Civil Aviation Organization (ICAO) has awarded Nepal with the ICAO Council President
Certificate in recognition of Nepal's achievement in resolving the air safety oversight deficiencies and effective
implementation of ICAO safety standards.

CAAN has put its utmost and sincere efforts to make the Nepali sky safer. Our Safety Oversight Capability
(SOC) has been visibly improved after the ICVM of ICAO in July 2017. On this joyful moment of celebration,
we would like to express our commitment that in order to make the achievement sustainable, continuity will
be given to the flight safety reform, and CAAN's SOC will be strengthened in cooperation and collaboration
with the regional and international aviation organizations.

We will continue to put our efforts to implement reforms. In order to make the air travel more reliable, lapses
and weaknesses related to air safety, as pointed by the ICAO and European Union, will be addressed with
better utilization and mobilization of available resources. We, at CAAN have been working day and night to
meet the aviation infrastructure deficit and address the loopholes in Air Safety management.CAAN has the
responsibility to implement the national civil aviation policy, create enabling environment for the private
sector airlines companies, introduce air safety measures and adhere to the ICAO principles.

To make the anniversary celebration more special, we have published the 'CAAN Souvenir 2018' including
articles, experience and opinions from various aviation sector experts, engineers, former officials, professors,
journalists and other stakeholders. We feel very proud and satisfied while presenting this publication in your
hands.

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

Wish you all a very happy and prosperous New Year 2019 !
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Strengthening of Aircraft
Accident Investigation
Organisation

Rajesh Raj Dali
Former DG, CAAN

Background

he world air transport has contributed major
impact in global economy. The projected

worldwide future air traffic growth need to be
address by planning improvement in aviation safety
at the international, regional and national levels
to maintain safe, efficient and economical flight.
International Civil Aviation Organisation (ICAQ) with
192 member states is continuously working on making
global sky safe.

The Global aviation safety plan (GASP) of ICAO has
developed a  strategy which includes program for
States to meet through the implementation of effective
safety oversight systems, State safety programmes
(SSPs) and predictive risk management and accident
prevention. The GASP is a high level, strategic, planning
and implementation policy document developed in
conjunction with the Global Air Navigation Plan. Both
documents promote coordination of international,
regional and national initiatives aimed at delivering a
harmonized, safe and efficient civil aviation system.

ICAO tried to achieve a balance between assessed
risk and the requirements of achievable and effective
risk mitigation strategies to reduce the accidents. The
accident reports and related risk factors are considered
for enhancing safety. For this the accident investigation
authority must be very much efficient and effective
and USOAP needs to audit in the area of accident
investigation of each States.

Requirement of accident investigation organisation

Article 26 of ICAO convention with the title of
Investigation of accidents states as follows:

“In the event of an accident to an aircraft of a
contracting State occurring in the territory of another
contracting State, and involving death or serious injury,
or indicating serious technical defect in the aircraft or
air navigation facilities, the State in which the accident
occurs will institute an inquiry into the circumstances
of the accident, in accordance, so far as its laws permit,
with the procedure which may be recommended by
the ICAO. The State in which the aircraft is registered
shall be given the opportunity to appoint observers

to be present at the inquiry and the State holding the
inquiry shall communicate the report and findings in
the matter to that State”.

To support the member states to implement the
article 26 of Chicago convention, ICAO has established
Accident Investigation Panel (AIGP) with the following
term of reference.

a) Develop and maintain  provisions for
accident/incident investigations in support of the
GASP;

b) Consider new procedures, techniques and
methodologies for investigations, proposing

amendments to provisions and guidance as
necessary;

c) Review Attachment E to Annex 13, along with
other relevant provisions, and determine
measures to enhance the protection of safety
information gathered during investigations;

d) Identifythecategoryofseriousincidentsthatcould
be precursors to, or associated with the types of
accidents having the highest rate of fatalities (e.g.
LOC-I; CFIT; runway incursion/excursion);

e) Consider methodologies to assist States
with limited resources to conduct large scale
investigations, including regional accident and
incident investigation organizations (RAIOs);

f)  Consider strengthening protection of accident
and incident records, including development of
guidance on protocols and agreements between
accident investigation authorities and judicial
authorities; and

g) Progress provisions for accident/incident
investigations involving remotely piloted aircraft
systems (RPASs).

Aircraft accident investigations also provide evidence

of hazards and/or deficiencies within the aviation

system. A well conducted investigation should identify
all systemic causes of an accident and recommend
appropriate safety actions to avoid therisks or eliminate
the deficiencies. The investigation may also reveal other
threats and inadequacies within the aviation system
not directly connected with the causes of the accident.

Thus, the report of a truthfully conducted accident

investigation may be a dynamic method for accident

CAAN Souvenir 2018



prevention. The recommendations for improvements
to the crashworthiness of the aircraft are aimed at
preventing or minimizing injuries to aircraft occupants
in future accidents. So states should have strong and
independent accident investigation organisation.

Global data on Aircraft Accident:

The accident data published by ICAO known to them
are in following table

Fatal Accident
Year Accident Fatalities ) Departures Rate /Mil
Accident

Departure
2008 | 139 523 22 29552959 4.703
2009 | 116 695 18 28471294 4,074
2010 | 128 768 22 29768971 4.299
2011 125 422 19 30755303 4.064
2012 98 386 11 30950512 3.166
2013 90 173 9 31370638 2.869
2014 97 911 8 32060971 3.025
2015 92 474 6 33062808 2.783
2016 75 182 7 34759953 2.157
2017 88 50 5 36348123 2421
2018 75 492 8 75951026 0.987

Source: ICAO data

In 2017, out of 4.1 billion passengers travelled by air
worldwide, total 50 fatalities in scheduled commercial
departures are recorded showing the global fatality rate
of 12.2 fatalities per billion passengers, representing
the safest year within past ten year on the record for
aviation. The massive growth in air trafficin 2018, when
combined with the number of accidents, resulted in
a lowest global accident rate of 0.987 accidents per
million departures. The accidents records are of aircraft
with a certificated maximum take-off weight (MTOW)
of over 5700 kg.

ICAO is always dedicated on its safety priorities which
includes Runway Safety, Controlled Flight into Terrain
(CFIT), Loss of Control-Inflight (LOC-1) while continuing
to promote new safety initiatives. ICAO is committed
to improving aviation safety through teamwork with
regional organizations, such as Regional Aviation
Safety Groups (RASGs), Regional Safety Oversight
Organizations (RSOOs) and Regional Accident and
Incident Investigation Organizations (RAIOs). The ICAO
Universal Safety Oversight Audit Programme (USOAP)
Continuous Monitoring Approach (CMA) measures
the implementation of Standards and Recommended
Practices (SARPs) and Procedures for Air Navigation
Services (PANS) worldwide. The global average
effective implementation (El) increased from 64.7%
in 2016 to 65.5% in 2017. The 69.19% of the member
states have achieved the target of 60% and above El, as
suggested by the GASP 2017-2019. ICAO is working in

CAAN Souvenir 2018

partnership with the international aviation community
to achieve future safety improvements, with an
emphasis on improving safety performance through
standardization, monitoring and implementation.

Structure of Accident Investigation

In conformity with Article 26 of the Convention it is
mandatory that the State in which an aircraft accident
occurs need to establish an inquiry into the accident.
This obligation can only be met when suitable
legislation on aircraft accident investigation is in
place. Such legislation must institute an independent
accident investigation authority (commission, board or
other body) for the investigation of aircraft accidents.

The accident investigation authority must be strictly
objective and totally impartial and that it can withstand
political or other interference or pressure. Many
States have achieved this objective by setting up their
accident investigation authority as an independent
statutory body or by establishing an accident
investigation organization that is separate from the civil
aviation administration. In these States, the accident
investigation authority reports direct to Congress,
Parliament or a ministerial level of government.

Insome Stateswhereapermanentaccidentinvestigation
authority is not established, they generally appoint a
separate accident investigation commission for each
major accident to be investigated. Such a commission
report direct to a ministerial level of government so
that the findings and safety recommendations of the
investigation are not diluted during passage through
regular administrative channels.

The accident investigation authority is required to
determine the causes of an accident and to make
safety recommendations. However, responsibility
for the implementation of safety recommendations
should rest with the civil aviation administration.

ICAO encourages States to foster regional aviation
safety groups which may include aircraft accident
investigation matters, such as the delegation of
investigations or parts thereof or enlisting the mutual
assistance and cooperation of States in an investigation.

Personnel

Aircraft accident investigation is a specialized task,
which should be conducted by qualified investigators.
If any States which do not have qualified accident
investigation personnel, they should be identified and
trained in accident investigation techniques prior to
being assigned to accident investigation duties.

The investigation of an aircraft accident is an
enormous task that is almost unlimited in scope. The
more often investigators participate in investigations,
they gain more experience, they soon realize that the
need to increase their knowledge and upgrade their



skills. While training is essential, improvement in an
investigator’s capabilities generally results from a
personal commitment to excellence. Since the outcome
of an accident investigation is largely dependent on
the skill and experience of the investigators assigned
to it, at least one experienced investigator should be
assigned to each investigation to ensure an adequate
level of experience.

Itis essential that accident investigators have a practical
background in aviation field acquired by working in
specialized areas of aviation such as management,
operations, air traffic services, airworthiness,
professional pilot, meteorology and human factors.
Since accident investigations will often involve
all of these specialized areas, it is important that
investigators understand the aviation infrastructure
and are able to relate to each of these different areas.
It is also beneficial for investigators to have some
piloting experience in addition to their other expertise.

In addition to technical skills, an accident investigator
requires certain personal attributes. These include
integrity and impartiality in the recording of facts, logic
and perseverance in pursuing inquiries, often under
difficult or trying conditions, and tact in dealing with
a wide range of people who have been involved in the
traumatic experience of an aircraft accident.

To effectively discharge their duties, accident
investigators should be granted suitable statutory
powers, including authority over an accident site,
possession of evidence, the right to test anything seized
and the right to obtain relevant documents. These
powers should, however, only be used when necessary
and with the utmost discretion. Investigators should
realize that during the initial part of an investigation
their task is essentially one of gathering information
which is best undertaken in an atmosphere of
cooperation.

Equipment

Accident investigators should have their investigation
field kits and essential personal items packed as well as
the necessary personal protective equipment against
biological hazards should be ready so that they can
proceed without delay to the accident site. Proper
planning and preparedness are essential in facilitating
the prompt arrival of investigators at an accident site
and have considerable bearing on the efficiency of the
investigation.

Accidents are apt to occur anywhere: at airports,
in mountains, swamps, deeply wooded areas and
deserts. Hardships are often encountered in reaching
accident sites in remote areas. It is therefore important
that investigators be physically fit and that working
equipment be selected with consideration to terrain
and weather.

Clothing should be comfortable and afford protection
against the conditions or elements that may be
encountered. Spare clothing may also be required.
The most essential items of personal clothing are good
footwear, a wind-proof and waterproof jacket and
trousers, and appropriate headgear. The investigator
should wear suitable boots which provide protection
against the hazards at the accident site. Specifically,
the boots should provide protection against crushing
and piercing injuries and should be waterproof and oil
and acid resistant. Protective items, such as sun block,
anti-glare spectacles and insect repellent, should also
be available.

Before proceeding to the accident site, investigators
should have adequate supplies and equipment most
appropriate to the territory to be covered (food, water,
first-aid kit, camping gear, communication equipment,
etc.) and should have a competent guide if it is
necessary to enter wild or rugged terrain.

The investigation field kit should contain sufficient
equipment to enable examination of the wreckage, the
plotting of impact points and wreckage patterns, parts
identification and the recording of observations.

Legislation

Appropriate legislation that defines the rights and
responsibilities of the aircraft accident investigation
authority is required. The accident investigation
authority should, through legislation, have immediate
and unrestricted access to all relevant evidence
without requiring prior consent from judicial bodies
or other authorities. Accident investigators should
be aware that aircraft accidents may be subject not
only to technical investigation but also to some form
of judicial inquiry. However, accident investigation
procedures should not be constrained by judicial
processes. The national legislation and regulations
should specify the procedures to be followed in order
to keep the technical investigation separate from
judicial or administrative proceedings. The legislation
should make it clear that accident prevention is the sole
objective of the investigation and should emphasize
that it is not the role of the accident investigation
authority to apportion blame or liability.

The legislation may also protect certain documents and
information obtained in the course of an investigation
from public disclosure.

Nepalese Perspective

As per ICAO requirement Nepal have its own legislature
to cover up the accident investigation. The latest
accident investigation regulation was of B.S.2071,
which has provision of appointing a separate accident
investigation commission for each major accident to
be investigated. Nepal lies in the RASG-APAC of ICAO
region and it is recommended to have permanent body
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for accident investigation. This permanent body can
act as per ICAO guidance and coordinate within region
for the accident prevention. The last USOAP audit
conducted in Nepal has reported 5 areas and 6 critical
elements are above the target of 60% El, where as in
the area of accident investigation it was 18.28% El. This
report clearly indicate that Nepal have to improve in
the field of accident investigation.

Following table shows the accident record in Nepal
since 2008 A.D.

Year Accident No. Fatalities
2008 6 28
2009 2 1
2010 7 38
2011 7 19
2012 5 34
2013 5 1
2014 4 19
2015 4 4
2016 7 32
2017 6 3
2018 8 60
Total 61 239

Source: ICAO data

The data shows that every year there is average
of more than 5 accidents per year. The accident
prevention measures and exchange of safety
information need to be developed for enhancement
of aviation safety in Nepal. Because the investigation
is a process conducted for the purpose of accident
prevention which includes the gathering and analysis
of information, the drawing of conclusions, including
the determination of causes and, when appropriate,
the making of safety recommendations. The sole
objective of the investigation of an accident or incident
shall be the prevention of accidents and incidents. In
Nepal every time when accident takes place a separate
accident investigation commission is established and
investigation is started with new set of the office.
Thus to strengthening the accident investigation
organisation in Nepal, a new legislation should be
developed for the establishment of permanent body
which functions as per Nepalese law and guidance of
ICAO for the safer Nepalese sky.

Recommendation

Following recommendation are suggested for the
strengthening of accident investigation area of Nepal.
Because safety is everybody’s concern and safety is no
accident.

1. To establish a system for the planning and
management of aircraft accident and incident
investigations, including a list of required

activities, assigned responsibilities, detailed action,
procedures and checklists for the conduct of
investigation.

2. To establish a permanent body at the Ministry
for the collection of information and notification
of aircraft accidents and to conduct investigation
without delay.

3. To establish a procedure for the participation in
aircraft accident or serious incident investigation
conducted by other States. When received a safety
recommendation, the action will be taken as per
prevailing law of Nepal.

4. To amend the related rules for the conduct of
aircraft accident investigations to address the
following procedures:

a) to facilitate coordination between the
investigator-in-charge  and  the  judicial
authorities;

b) to inform to aviation security authorities if an
act of unlawful interference was involved or is
suspected;

c) to assign at least one experienced investigator
to each investigation to provide the required
level of experience during an investigation;

d) to preserve each evidence of a transitory nature
of the wreckage through photography or other
appropriate means;

e) to read-out timely of the flight recorders, and
the analysis of the data contained therein;

f) to include advisers assisting accredited
representatives in an investigation to the
extent necessary to make the representatives’
participation effective;

g) to participate by the operator, when neither the
State of Registry nor the State of the Operator
appoints an accredited representative;

h) to participate by the experts of States which
have special interest in an accident by virtue to
fatalities or serious injuries to its citizens;

i) compliance with occupational health and safety
legislation during the investigation process;

j) the provision of relevant and timely information
on the progress of the investigation to the
families and accident survivors.

5. To establish aircraft accident and incident
prevention measures including a mandatory
incident reporting system to determine on actual
or potential safety deficiencies.

6. To establish an accident and incident database
in a standard format, compatible with the
accident/incident reporting (ADREP) system for
facilitating the effective analysis of information
obtained.
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Understanding the EU

Message

Tri Ratha Manandhar
Former DG, CAAN

a landing of a single-engine aircraft at Gauchar,

Kathmandu in 1949, now has emerged as the
most integral part of the nation, not only making
possible to connect the people within and outside the
country but also in stimulating the national economy.
The country has a network of 49 airports, 34 being
in regular operation. Continuous growth in air traffic
is an encouraging aspect of Nepalese air transport.
In recent past Nepal witnessed unprecedented air
traffic growth. Last 7 months data show, on an average
19000 passengers travel through 342 landings and
takeoffs in a day in Tribhuvan International Airport
(TIA). TIA passengers which were 5.1 million in the last
year reached almost 4 million just within the early 7
months of this year. In spite of those positive parts,
Nepalese civil aviation is commented broadly in two
aspects. One is poor aviation infrastructure and the
next is poor safety record. Today on the occasion of
the 20th anniversary of the Civil Aviation Authority of
Nepal (CAAN) it is time to review, what we achieved
and what we could not.

The commercial aviation that commenced with

Poor Infrastructure

Nepal’s air traffic growth remains far ahead in
comparison to the growth in aviation infrastructure
resulting in excessive congestion and delays in the only
international airport of the country. Completion of the
TIA capacity enhancement project and Gautam Buddha
Regional Internal Airport is expected to bring a marked
difference in Nepal’s aviation scenario addressing most
of the existing problem:s.

Safety Status

In the part of safety enhancement, Nepal failed to
get rid of European Union (EU)’s safety list despite it
attained 66% ICAO Audit compliance against the global
average of 60%. Significant Safety Concern (SSC) tag was
also removed by the ICAO. EU’s continued operational
ban has brought disappointment in the Nepalese
aviation sector. Some expressed their frustration that
EU should not be so rigid in its action. But again some
opined that the process of improvement initiated in
the aviation sector as a result of EU’s pressure will
be continued further. Nepal was under EU’s safety

list in December 2013. That created a pressure which
brought visible impact in Nepalese aviation compelling
the Government, aviation regulatory body CAAN and
operating carriers to initiate corrective action seriously
which would not have been the case otherwise.

As per EU, its assessment is made against international
safety standards, and notably, the standards
promulgated by the International Civil Aviation
Organization (ICAO). But in contrary to the EU’s
claim, in the recent example of Nepal, it showed that
EU safety listing is an independent evaluation having
no connection with ICAO Audit. There are several
countries that are not under EU safety list although
their ICAO Audit compliance is below average.

Indonesian Example

All Indonesian carriers were put on the EU Air Safety List
in June 2007 due to unaddressed safety concerns. EU
ban appeared as the eye-opener to the Government.
As a result, the government came into action
immediately. In December 2007 a joint declaration
was signed between the Government of Indonesia
and President of ICAO Council. Several commitments
were made on behalf of the government in the joint
declaration. Commitments included restructuring of
the regulatory body and enacting the legal framework
to strengthen the safety oversight capability of the
regulatory body, access to adequate financial and
human resources for such activities. Accordingly, a
massive restructuring was initiated in every aspect of
aviation. Safety Management System was introduced
not only in the airline operations but also in all service
sectors including aerodrome operations, air navigation
services. To foster transparency and a just culture in the
aviation, voluntary reporting system was encouraged
where all incidents and accidents were reported and
investigated without fear for misuse of the safety-
related information. “5 years quantum leap” program
was launched by the National Carrier. As a result within
a short period, Garuda Indonesia was able to transform
itself into one of the best airlines in the world.

Impressed by the corrective actions initiated, 4 airlines
including Garuda Indonesia were removed from EU
safety listin July 2009. Four cargo carriers were released
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in 2011 and 3 more airlines including largest airline
of Indonesia, Lion Air was lifted of EU ban in 2016. In
November 2017, the country’s global flight safety rank
raised from 151st to 55th among ICAO members, with
a safety audit compliance level of 81.15%. Indonesia
has more than 60 operating airlines. As a result of
continued safety enhancement, on 14 June 2018, all
Indonesian carriers were removed from the EU safety
list. So it took 11 years for Indonesia to be completely
out of the EU safety list. Ultimately the hard work and
close cooperation paid off.

Lesson from Others Experience

So learning from the Indonesian experience, let us
honestly evaluate ourselves whether the initiatives
taken by Nepal were adequate?

Presently, CAAN is both the regulator as well as the
service provider. It is said that as long as the CAAN
is not separated into two entities, EU is not going
to release its ban. But is it guaranteed that after
restructuring EU will reconsider? Along with the
safety oversight capability, EU’s concern was service
provision part of CAAN which is not regulated properly.
In the aerodrome operation and air navigation services
provided by the CAAN a lot has to be done. The most
difficult part is the effective implementation of the
safety management system. EU also has a reservation
on Accident Investigation mechanism of Nepal.

Separation really essential?

The important question is the effective service
delivery. If CAAN could have improved or deliver better
services within the existing organizational setup, no
separation would have been needed. In that case, the
present structure with functional separation would
be enough. However, will there be any guarantee that
separation brings a positive change? It all depends on
how the employees respond to the change and how

they change their attitude. Otherwise, it is possible to
develop more confliction when someone is regulated
by their own colleague who had once been their own
coworker. So this psychological aspect must be taken
into consideration in the whole process.

Recent Achievements

CAAN has been able to remunerate the aviation
experts at par with the industry standard. As such
CAAN has obtained the services of several national
and international safety experts to enhance its
oversight capability. Definitely, there has been a
marked improvement in regulatory compliances
in many aspects.. Airline’s growing awareness and
commitment to safety, their increasing investment in
safety enhancement and in strengthening their human
resources capabilities are the recent achievements.
Higher ICAO Audit rating is the result of those
positive changes. However, in spite of all efforts, it is
disappointing to note that accident and incident have
not reduced. This is where EU was mostly concerned

Conclusion:

The continuation of Safety Tag is humiliating and this
is sometimes linked with the Chinese aircraft that
threaten European product. Besides some say that if
Nepal Airlines had adopted Lufthansa as the strategic
partner, scenario would be different because of the
better lobbying. Thus along with the safety initiations,
diplomacy also must move together. In absence of
proper diplomacy, Nepal’s effort will not be visible
to the outside world and it will remain always in low
profile. It was the diplomacy together with the safety
initiations, Philippines could get out of the EU safety
list within 3 years. Besides, on some websites, some
of the Nepali Carriers are unjustifiable rated very low.
We should also initiate to take remedial action as such
websites may be generating a negative message.
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MH370 and Nepal

Ramesh Man Joshi
Former DDG, CAAN

Flight MH370

alaysia Airlines Flight MH370, a B777-200ER
IVI wide body plane, left Kuala Lumpur at 00:43LT

on March 8, 2014 for Beijing of China. This
ultra-modern jet with wingspan of 61 meter and
64 meter length, flying at 925 km per hour and 239
persons from fourteen (14) countries just vanished into
air after just over two hours of flight heading north.
It is still lost. It is presumed that aircraft then made a
U-turn. That is all. Four years and nine months have
passed. But the whereabouts and the reason for its
disappearance have made not only the aviation stake-
holders, but the whole world mesmerized as never
before.

Search for the Aircraft

Now, Chief of the Search team, Commissioner of
Australian Transport Safety Bureau, has formally
announced the end of the Search Exercise until a new
leadof substantially reliable of locating the aircraft,
announcing that, “They are no closer to knowing the
reason for the plane’s disappearance, or its probable
location. Of course, Malaysians are left with a big
dilemma as to “What next?”

Relation between Malaysia and Singapore has turned
sour now regarding the responsibilities and boundaries
between their Search and Rescue Regions. Prime
Minister of Malaysia Mr. Mahathir has quoted-"We
have come to a stage where we cannot keep searching
for something we cannot find”. Chief of Civil Aviation
Authority of Malaysia Mr. Azarudim Abdul has resigned
on the ethical ground.

The rest is history, without an end. The saga of the
search exercise, if written event by event, will be much
longer than the epic of Ramayan or Mahabharata.

One good thing that came out of this search exercise is
the creation of a very high level of camaraderie among
the nations surrounding the search area a well a USA,
UK, France and et al.

Hundreds of aircraft, hundreds of ships, thousands of
search hours and a great amount of money and energy
have led us to nowhere, not to mention the mental

stress caused on the part of all the experts as well as
families of the passengers. More than 25000 aircraft
are in the air at any given moment around the globe
now. Despite the immense development of science
and technology in aviation it is now well realized that
we still have a lot to go.

Minimum of procedures for 192 member countries of
ICAO have been well laid out in its Annex 12 Search
and Rescue. IAMSAR Manual for search of even vessels
are now encompassed and in place.

The ordered, anxiety and frustration of the relatives of
239 ill fated persons still persists and is not going to
end now or in the near future, even after four yearsand
nine months of this baffling incident.

Only version the authorities and the experts could say
is “Sorry, maybe it is deliberate and calculated.” Foul
play is not ruled out yet.

The entire passenger’s background was checked. They
all came out with a clean bill of health.

Relatives of the passengers of MH370 are far from
being satisfied. They have now called for renewed
search for the missing jet.

The mystery of the disappearance of MH370 has
brought forward a series of possibilities, such as,
aircraft airworthiness, communication, navigation and
surveillance system, security in aviation, possibility of
the connivance of experts to keep the aircraft out of
the radar screen to remain hidden, pilot gonerouge or
psychological problems, collusion among the terrorists
to cargo and food, served, hijacking, sabotage, and so
on.

MH370, Kuala Lumpur to Beijing, a north bound
flight, is lost. Yet, the major portion of search were
conducted far south and south west of Kuala Lumpur
around the Indian Ocean. How come International air
transport is tricky in more than one sense? One such
issue to be taken of is to search a missing aircraft in an
international territory-sea or land. International Civil
Aviation Organization (ICAO) have solved this problem
too-by designating a particular Contracting State to
be responsible for area much beyond its political
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boundary, so that whole earth’s surface is covered.

After scouring South China Sea and area around the
Malaysia Peninsula, and a hint from a satellite that the
aircraft made a U-turn somewhere over South China
Sea, the experts were somewhat certain that it headed
south towards Indian Ocean and the probable splash
point in the search area happen to fall inside the Perth
(Australia) Search and Rescue Region (SRR). Hence,
Australia is on the forefront to this day.

Australian SRR, happen to covers 11 percent of the
world’s airspace, 51.7 million sq.km. stretching from
20S to 900S in latitude and 750E to 1630E in longitude,
430 times the size of Nepal.

Search and Rescue in Nepal

Nepal is responsible for Search and Rescue of aircraft
in emergency and its occupants within the Nepalese
SRR which have been declared to be the same as the
political boundary of Nepal.

Fairly well established Rescue Coordination Centre
(RCC) to cater for the whole country is located at
Kathmandu Airport. As prescribed by ICAO, Civil

Aviation Authority of Nepal (CAAN) have laid out
all regulatory provisions as well as logistics for the
operation of this Centre, 24 hrs a day and 365 days a
year if need be.

It is just another story that a MI-17 Helicopter that
went missing east of Lukla more than 15 years ago
and another Helicopter (Bell-BS203), that went down
the Rara Lake more than a decade ago, could not be
located to this date despite all possible efforts by the
concerned authorities to find them.

Without going into further details, suffice it to say that
while CAAN must be ready to act abreast of the latest
developments in Search and Rescue, the challenge
to timely update the regulatory provisions as well as
functioning of the Search and Rescue facility in Nepal
must be made well equipped and managed.Regular
exercises must be conducted as demanded by ICAO
with all the participatory bodies, such as, Ministry of
Home Affairs, Ministry of Health, Ministry of Defense,
adjacent SRRs, Affiliatory entities, such as, Airlines,
Mountain Rescue Organization, etc. Regular training
for all concerned is of utmost importance.
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Capacity of Airports

and TIA

Surya Bahadur Thapa
Former DDG, CAAN

1 Introduction

apacity of Airports generally refers to the ability
of an airport to handle a given volume of traffic

(demand). Generally speaking, the higher the
demand in relation to capacity, greater the delay.

There are two commonly used definitions of airfield
capacity: (a) throughput. (b) practical capacity. The
‘throughput’ definition of capacity is the rate at
which aircraft can be handled without any delay.
This definition assumes that aircrafts will be present
waiting to take-off or land and capacity is measured
in terms of the number of such operations that can
be accomplished in a given period of time. ‘Practical
capacity’ is the operations(takeoffs and landings)
that can be accommodated with no more than a
given amount of delay usually expressed in terms
of maximum acceptable average delay. In practical
capacity, some amount of delay is realized.

2. Factors affecting capacity

The capacity of an airfield is not constant over time; it
may vary considerably during the day or year as a result
of physical and operational factors such as airfield
and airspace geometry, air traffic control rules and
procedures, weather, and traffic mix. When a figure is
given for airfield capacity, it is usually an average based
on some assumed range of conditions.In fact, it is the
variability of capacity, rather than its average value,
that is overall operation of an airfield.

(i) Airfield Characteristics

The physical characteristics and configuration
of runways, taxiways and aprons are basic
determinants of the ability to accommodate
various types of aircraft and the rate at which
they can be handled traffic. Also important is
the type of equipment (lighting, communication,
navigation aids, surveillance/radar etc) installed
on the airfield. For any given configuration of
runways and taxiways in use, capacity is constant.
Capacity varies, however as configuration change.

Airspace Characteristics

Basically, the airspacegeometry for a given airfield

(iif)

(iv)

(v)

does not change over time. The situation of the
airfield in relation to other nearby airports and in
relation to natural obstacles and features of the
built environment determines the paths through
the airspace that can be takento and from the
airport.

Air Traffic Control

The rules and procedures of air traffic control,
intended is to assure safety of flight, are basic
determinants of airfield capacity. The rules
governing aircraft separation, runway occupancy,
spacing of arrivals and departures, and the use
of different layout of runways canhave an overall
effect on throughput or capacity of airfield.

Meteorological Conditions

Airport capacity is usually highest in clear
weather, when visibility is at its best. Fog,
lowceilings, precipitation, strong winds can cut
capacity severely or close the airport altogether.
For most airports, it is the combined effect of
weather, runway configuration, and ATC rulesand
procedures that results in the most severe loss of
capacity. In fact, much of the effort to increase
capacity and reduce delays at these airports may
be through airfield management strategy and
installation of improved technology.

Demand Characteristics

The airport capacity (demand) is not depend only
on service the airport provides but also aircraft’s
performance characteristics and the manner in
which they use the airport. It is obvious that as
demand approaches capacity, delays increase
sharply. But for any given level of demand, the
mix of aircraft with respect to speed, size, flight
characteristics and pilot proficiency will also
determine the rate at which they can be handled.
Mismatches of speed or size between successive
aircraftin the arrival stream, for example can force
air traffic controllers to increase separation, thus

CAAN Souvenir 2018 -



reducing the rate at which aircraft can be cleared
over the runway threshold or off the runway.

3. Tribhuwan International Airport :

While declaring International Airport to the Tribhuwan
Airport, Gauchar, the government-owned national
flag carrier Nepal Airlines Corporation (then RNAC),
who had the responsibility of operating domestic and
international flights, had no aircrafts for operating
international flights. The runway length was extended
from 3750 ft. to 6600 ft. at 1966 and to 10,000 ft. (3750
meter) at 1975 only. The German Airlines Lufthansa
(Boeing 707) was first landed at 1967 and Thai-airlines
started its regular flight from 1968. NAC started its
international flight with Boeing 727 from 1972 and
with Boeing 757 from 1987. Thus international flight
was started regularly from Tribhuwan International
Airport Kathmandu.

After the successful people’s movement for the
restoration of multiparty democracy at 1990, Nepal
accepted liberal economic policy and its impact also
emerged in Nepalese aviation as well. As a result,
private airlines entered to operate domestic flight
inside country. Eight Fifth Year Plan (1991-1996)
prepared after the 1990 people’s movement also
stated “Foreign airlines will be encouraged to operate
scheduled air services to Nepal.” Now the number
of countries with whom Nepal has signed Air Service
Agreement reached to 38 and 29 International Airlines
(including Nepalese Airlines) from 14 countries operate
international flights to/from Tribhuwan International
Airport. 19 Domestic Airlines have valid Air Operator
Certificate. There are substantial increase in domestic
and international traffics and passengers in last 10
years.

In ten years, 2008 to 2017, international flights and
passengers increased 133.7% and 112.4% respectably
from Tribhuwan International Airport only as shown in
table | below. Likewise domestic flights and passengers
increased 34.4% and 101.5% respectably as shown in
table Il.

Table | : Increase in International Flight and Passenger
movement (DEP/ARR) within 10 years(2008-2017)
TIA.

Flight

Growth Passenger

vear Movement (%)  Movement !
2008 14276 1830630
2017 33362 3887845
2007-2016 |Flight Growth in 10 Passengers Growth in 10
years =» 133.7 % years =» 112.4 %
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Table Il : Increase in Domestic Flight and Passenger
movement (DEP/ARR) within 10 years(2008-2017) in
TIA.

Flight Growth Passenger
Year Movegment (%) Movemint CIOMI &
2008 69286 1036588
2017 93097 2388583
2008-2017 |Flight Growth in 10 Passengers Growth in 10
years =» 34.4% years =» 101.5%

In 2017, including 33362 international and 93097
domestic flights, total 1,26,459 flights were operated
from Tribhuwan International Airport only, which is
approximately 346.5 in a day. In the same period in
2016 such figure was 276.5. These large number of
flights are operated to/from Tribhuwan International
Airport with only one runway, where heterogeneous
types of fleets, from 16 seated Twin-otter (DHC6)
to 319 seated Boeing 777 are operated. As a result,
it suffered holding problem for both domestic and
international flights and this is a huge problem in
Nepalese aviation for efficient air transportation.
Because we have to make runway clear to make take
off/landing possible for these tiny aircrafts twin otters
to big Boeing aircrafts, runway occupancy rises.

Surrounded by tall mountains and runway configured
north-south (02-20), limitations are caused by those
tall mountains for take-off and landing to Tribhuwan
International Airport. Big international aircrafts
approached from south and tall mountains are stand
straight at the south, i.e. Phulchoki nearly 9000 ft. and
Bhattedanda nearly 8000 ft. Installation of precision
landing aid equipment at groundsuch as Instrument
Landing System (ILS) which is very common and
traditional landing aid for most of the international
airports is not possible to install this airport due to
these mountains. Instrument Flight Route (IFR) is only
possible with the help of Navigational Aid equipment
VOR/DME, but due to the lack of precision landing
aid in ground, flights are diverted at low visibility and
at busy traffic. Here question arises ‘Can Tribhuwan
International Airport resists the present traffic growth
with present constraints’? Is it possible to increase
Traffic Handling Capacity of this airport? Or it is already
congested and no room to improve it. This is huge
question around us.

TIA is urban area airport, main city is only 6 kilometers
far and city area is expanding in the vicinity of airport.
It is not easy to expand airport because of much
expensive real state. Adding a parallel runway from
existing one, spaced the required 4300 feet from
existing runway, typically requires large amounts of
land which it has not own. To acquire the needed land,
it should enter densely populated resident area to the
east or west which seems not possible.



Is there any way to increase the airport capacity
without expanding the airport’s infrastructure or
more land acquisition? This is important question and
discussion is needed if new technology can be used to
increase airport capacity without increase its size.

4. Increasing Airport Capacity Without Increasing
Airport Size:

(a) NextGen System:

Are there some ways to expand the runway
capacity of an airport without expanding
theairport’s size? Exploring available of new
technologies, there is possibility of expanding
the functional capacity of airports.Our current
air traffic system does not utilize today’s available
technologies fully to maximize efficiency
of airspace and aircraft movements. These
technologies—most of which already exist—are
planned for incorporation into a completely new
air traffic control system. This new approach is
being called the NextGen system. NextGen is the
modernization of air transportation system.It is
the system that is based on Satellite navigation
and control, digital non voice communication
and advanced networking and sharing of decision
making between the ground and the cockpit. By
integrating number of innovative technologies,
NextGen enhances safety, save minutes of flight
time, thus save environment from unnecessary
emissions. Its goal is to increase the safety,
efficiency, capacity, predictability of aviation. This
overhaul brings together innovative technologies,
capabilities and procedures that improve flight
from departure to arrival. NextGen is about a long-
term transformation of our air transportation
system. It focuses on leveraging new technologies,
such as satellite-based navigation, surveillance
and network-centric systems. In broad outline,
NextGen use already developed but not fully
implemented aircraft communication devices
to safely reduce the physical separation of
aircraft; use specialized approach and departure
procedures; use these same technologies with
central computer systems to manage aircraft
movements on the ground. It is far cheaper forthe
aviation community to implement these new
technologies than to build new infrastructure.
Components of Key NextGen Concepts are:

(i) Automatic Dependent Surveillance-
Broadcast (ADS-B) Systems:

Perhaps the most significant of these
transformational technologies is Automatic
Dependent  Surveillance-Broadcast  or
ADS-B, which uses GPS signals to provide
air traffic controllers and pilots with much
more accurate information on aircraft

(i)

positionthat will help keep aircraft safely
separated in the sky and onrunways. When
properly equipped with ADS-B, both pilots
and controllers will see the same real-time
displays of air traffic; thereby substantially
improving safety. This system provide its
position, velocity, heading, altitude and
identity derived from the onboard avionics
of aircraft and adata-link to broadcast and
receive positioning information.

The system has two basic on-board
capabilities: one called ADS-B/In and the
other ADS-B/Out. ADS-B/In is the ability
of a plane toreceive and display signals
from other aircraft, while ADS-B/Out is the
ability to send signals thatother aircraft and
ground systems can receive. When both are
operational, a pilot will be able to seeon
a cockpit display the position of all the
aircraft in the vicinity and know their speed,
altitude,and direction of flight. Concurrently,
on the ground, air traffic control will be able
to see all details of the aircraft and project
where it will be as time progresses. ADS-B
data updates rapidly, is very accurate and
provides pilots and air traffic controllers
with common surface and air situational
awareness for enhanced safety, capacity and
efficiency. The key minimum performance
requirements for an ADS-B system to enable
the use of a 3 NM or 5 NM separation
minimum in the provision of air traffic
control is provided in the ICAO Circular
326. ADS-B data update period is 1 second
fromground station. So this technology
enhances the capacity of airports. CAAN
is planning to install ADS-B in four stations
and it will certainly result positive effect to
enhance safety, efficiency and capacity of an
airport.

Required Navigational Performance (RNP)

Required Navigational Performance is a
functional specification defining a level
of precision an aircraft must be able to
maintain on a given flight track, but without
mandating thedetails of the aircraft systems
(hardware and software) used to achieve
this. RNP system provide more efficient use
of air space and more flexibility for procedure
design. Ultimate goals are the improved
safety, capacity, predictability, operational
efficiency, and reduced environmental
impact. With a trained crew and an approved
route design, an equipped plane can fly a
complicated approach path very precisely
by automated means. Very precise turns
and altitude changes can be programmed
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into the aircraft. Deviations from that path
are continually monitored, and there is an
automated method for abandoning the
approach if a deviation beyond acceptable
RNP limits is detected. Such approach
techniquesare currently being used ata small
but growing number of airportsaround the
world. The RNP procedure allows an aircraft
to fly a prescribed route automatically,
and if there is an engine failure the aircraft
immediately follows a path that clears the
terrain at its lowest point. Since the aircraft
is assured of being able to clear the lowest
point, its climb rate does not have to be as
great, so it can take off at a higher gross
weight. Widespread use of RNP departures
at airports will assign departing aircraft to a
small number ofprecise dispersal routings.
These routes can be designed to clearly
separate departing and arriving aircraft. This
will permit a higher rate of departures, since
a following aircraft can avoid the previous
aircraft’s wake turbulence and can also be
routed on a precisely created path that does
notconflict with an arriving aircraft’s equally
precise path.

CAAN has developed the procedure
for Required Navigation Performance-
Authorization Required (RNP-AR) approach
into Kathamandu’s Tribhuvan International
Airport with the assistance of French
Procedure Designer Quovadis which is
Airbus owned company and Qatar airlines
also involved actively.

As mentioned above Kathmandu has one of
the world’s most complicated approaches
due to the surrounding challenging terrain.
Flying an RNP AR approach into Tribhuvan
airportreduces pilots’ workload considerably
and allows them to take full benefit of the
advanced navigation equipment installed
in aircraft to easily circumnavigate difficult
terrain. With a smooth descent and fully
stabilized approach, it allows significant
safety improvements and reduces the
required visibility compared with current
standard flying proceduresThe RNP AR
procedure allows an aircraft to automatically
fly accurate trajectories without relying on
ground-based navigation aids, optimizes
airspace utilization and reduces diversions in
difficult weather conditions. Qatar Airways
has become the first airline in the world to fly
an aircraft with a new navigational approach
into the Nepalese capital Kathmandu, which
has a highly complicated terrain surrounded
by the Himalayan mountains.The airline
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(iii)

(iv)

(v)

implemented a Required Navigation
Performance-Authorization Required (RNP-
AR) approach into Kathamandu’s Tribhuvan
International Airport Runway 02.CAAN
intends to implement the RNP APCH at
Gautam Buddha and Dhangadi airport.
If all International Airlines approaching
to Kathmandu airport implemented RNP
approaches, safety, efficiency and capacity
of TIA may increase.

Wide Area Augmentation System (WAAS)

WAAS is a supplemental system for common
aircraft GPS systems that provides a signal
thatincreases the accuracy of the GPS
equipment. It requires an onboard device
that receives a signalfrom a network of
ground stations placed around the country.
WAAS allows reasonably preciseapproach
paths to be created to the airports that do
not have instrument landing systems (ILSs)
or other navigational aids to assist with
poor-weather approaches. Aircraft capable
of RNP using a full array of satellites do not
need WAAS to fly approaches independent
of ground-based navigation devices.
WAASallows lesser-equipped aircraft to
operate with similar capabilities to RNP-
equipped aircraft.

Data Communication

Current communications between aircrew
and air traffic control are through voice
communications. Initially, the introduction
of data communications will provide an
additional means of two-way communication
for delivery of air traffic control clearances,
instructions, advisories, flight crew requests
and reports. With the majority of aircraft
data link equipped, the exchange of routine
controller-pilot messages and clearances via
data link will enable controllers to handle
more traffic. This will improve air traffic
controller productivity, enhancing capacity
and safety.

Network Enabled Weather (NEW)

Mostly aircrafts delays are attributed to
weather every year. The goal of NEW is to cut
weather-related delays at least in half. Tens
of thousands of global weather observation
and sensor reports from ground, airborne
and space based sources will fuse into a
single national weather information system,
updated in real time. NEW will provide
a common weather picture across the
national airspace system and enable better
air transportation decision making.



(b)

(vi) System Wide Information Management
(SWIM)

System Wide Information Management
will provide a single infrastructure and
information management system to
deliver data to many users and application.
By reducing the number and types of
interfaces and systems, SWIM will reduce
data redundancy and better facilitate multi-
user information sharing. SWIM will reduce
data redundancy and better facilitate multi-
user information sharing. SWIM will also
enable new modes of decision making as
information is more easily accessed.

Installation of Instrument Landing System (ILS)

The ILS system for precision guidance system for
aircraft landing is one that is most widely known
among all navigation systems. It is used at most
of the airports around the world in all weather
conditions. The main reason for the expansion
of ILS is its exceptional operational reliability and
low need of airborne equipments. ILS is highly
durable during atmospheric disturbances.

ILS is ground based radio navigation system giving
pilot lateral and vertical guidance to approach
the runway. The system uses combination of two
independent subsystems, Localizer and Glide
Slope. Localizer antenna situated at the end of the
runway and transmit radio beam indicating the
runway centerline. Glide slope antenna situated
in the edge of the runway and its beam indicates
the correct vertical descent profile. According
to ICAQ, standard angle of approach slope is 3°
which is the adequate vertical descent angle for
landing. The intersection of the approach slope
to the runway centre line giving by transmitter is
ideal descent path. The landing airplane follow
the fixed trajectory with the angle of 3° down to
the runway. During the final phase of the flight,
pilot watch the localizer beam and approach to
runway centerline for safe landing.

The terrain (Bhattedanda and its vicinity) at
between 8 and 10 NM that controls the descent
on the straight-in runway aligned approach is
the main problem for not possible to install glide
slope equipment transmission to provide 3° . Civil
Aviation Authority of Nepal (CAAN) is therefore
planning to install Localizer only with the
technical assistance of JICA (Japan International
Co-operation Agency) for lateral guidance. But
small aircraft may take advantage of glide slope
of 3° rather than big aircrafts. This reduces the
diversion at low visibility weather.

Enroute Weather equipments installation

Weather equipments to provide terminal weather

(d)

(e)

information are only installed in Tribhuwan
International Airport. But there is no equipments
to provide enroute weather information. When
any meteorological condition which is hazardous
to flight is encountered in en-route by pilot, the
flight may beinrisk. Toavoid this situation Weather
Radar equipment can be installed to inform en-
route meteorological condition. This type of
equipments can inform the weather condition of
minimum 50 nm around the equipment. These
equipments can be installed in busy flight route.

Rapid Exit Taxiway (or High Speed Exits)

The Rapid Exit Taxiway (or high speed exits) enable
a landing aircraft to vacate the runway more
quickly without having to slow down to ‘normal’
taxi speeds. It enable aircraft to leave the runway
at speeds up to 50 to 60 knots depending on the
runway or aircraft type. A large aircraft may need
to slow to 10 or 15 knots to take a right angle turn,
this would mean spending longer on the runway
down to that speed.

Since the next aircraft on the approach cannot
land until the runway is clear, this enables
closer spacing of landing aircraft. Aircraft type,
restricting, operator standard procedure, airport
and weather can all impact what ‘high speed’
means but it is always faster than the 90 degrees
turn.

Runway Centerline Lighting Systems (RCLS)

Runway Centerline Lights together with markings
are the primary visual cues used by pilots for visual
and direction guidance during landing, roll out
and take off. These lights allow pilots to estimate
the distance from the end of runway through
the color of lights. The installation of runway
centerline lights will enhance safety for an aircraft
landing or taking off in adverse weather condition
or during nights. The aerodrome operator should
consider installing runway centerline lights when
planning major construction works or resurfacing
the runway. Now CAAN is planning to resurface the
runway and this is the right time for installation of
centerline lights.
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Handling the Disaster
Management Now or Never
through coordinated efforts

of a nation, all airports have been said to be a city

within a city and our great Trojan Horse i.e. TIA is
of no exception. Especially with the ever swelling and
spilling over of the passengers and the overcrowding
of the aircrafts, both on land and sky, we not only need
to rethink but imagine a greater degree of innovative
ideas for preparing to handle if any disaster does occur
(hope not and pray not). But as the saying goes: “Man
purposes, God disposes”, hence time has approached
and lessons learnt. TIA should launch forward in putting
all hands on deck to ensure that if any disaster does
occur, we are fully prepared to handle any crisis that
may befall in the country which will have a great impact
to TIA both physically, mentally, and above all have to
combat the disaster of crisis at all cost. So, instead of
burning the midnight oil we should plan and work out
meticulously in way advance and not preparing when
the accident does happen.

D epending upon the size, population and economy

In order to be effective in handling the disaster situation
we should be able to coordinate, communicate, and
ensure that we prepare ourselves in advance and to
know as to where and what place we should use TIA
as. Let me site an example as to how we had managed
during a national crisis when the Malkoo Bridge got
blown away. No sooner did we hear the news about
this fatal incident, a meeting was called at TIA with all
the stakeholders of TIA to combat this fatal crisis and
as to what we should do if TIA gets involved to any
extent, in presence of the GM of TIA. After the meeting
and while we were getting prepared, the very next day
we had a delegation from the US Embassy to host a
meeting and to discuss as to how TIA could handle
the big aircrafts that would be landing at TIA for the
first time. They informed us that these aircrafts would
be carrying the belly bridges for the different parts of
the country where these bridges need to be stalled.
As during those days we only had only 7 international
aprons and few domestic aprons it needed meticulous
planning as to how the huge planes that landed
needed to be guided to a certain place and reload the
brides and these bridges needed to be whisked away
immediately so at all times TIA had space for the other
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incoming aircrafts. Once these huge aircrafts landed
I would wait in my Follow Me vehicle to guide them
to a proper designated spot get it unloaded because
most of these aircrafts (C5 Galaxy, Antonov, and other
cargo aircrafts) were making their first touchdown at
TIA and would be in a dilemma if they were not guided
to their proper positions. Hence we had to be on our
toes and ready at beck and call be fully prepared for
the aircraft to move them to the assigned places (there
were other technical staff from these aircrafts to assist
us in parking and de loading the cargo). Most of these
aircrafts were told to return to their other destination
due to the scarcity of the space of TIA which they duly
complied.

| have described these incidents to manifest that we
did through planning, cooperation communication
and took all the necessary help of all concerned and
we did all the work including security, parking of the
aircrafts, de-loading, etc. in a very planned way. All the
concerned trucks to carry the belly bridges were at a
standby position so once the aircraft landed they were
at the apron to load the cargo. This way there was no
delay in the delivery of the goods. Of course all security
along with the necessary formalities was completed. To
ensure that the trucks came on time to carry the cargo
we had to call several times to the concerned office
so the trucks arrived at TIA on the dot. For this, some
of the friends’ job at TIA was to ring the concerned
departments several times so they sent the trucks at
TIA on time. All were assigned with specific tasks and
it was their responsibility to get the job done. So as my
job was to park the landed aircraft at a specific spot |
ensured that the spot was ready and to supervise the
unloading of the cargo swiftly so the other big aircraft
would be fitted in the assigned space. The staff whose
job was to get the truck on time had to ensure that the
concerned agency got the word and the truck should
arrive on time at any cost.

My idea to relate these small incidents is to show that
disasters can be overcome but it needs organization,
communication and above all meticulous planning
and preparations which can be done. Natural disasters
of any nature never come announced as: flooding,



avalanches, earthquakes, etc. never come shouting at
the top of their voices but once the come they bring in
huge disaster, sadness and loss of life accompanied by
sorrow and huge economic loss. So my saying is that
we need to be prepared at all times. We need to be
on our at all times which we can do it. Here are some
of the suggestions that | would to share and this could
be a first hand preparation for the future disaster that
may occur and TIA above all needs to be all prepared:

e An lIsolated Area: This | have been always
informing the concerned authorities when | was
deployed as terminal duty officer that an isolated
area is necessary. When we get those anonymous
bomb threats and we need to isolate the
threatened aircraft for the bomb checkup; which
was lacking when | experienced a bomb threat in
the RNAC Twin Otter flight outbound for Surkhet
from Kathmandu via Surkhet. So we had to pull
the aircraft at the old fire station of TIA. Luckily
all went well. But as | have been informed that a
provision has been made if good if not it is now
we do have an isolated area for these undesired
actions

e No dumping spots at TIA: We should ensure
that once the goods arrive at TIA it immediately

gets whisked off from the airport. For this we
should ensure that all the concerned agencies
get the information that their goods have arrived
and it needs to be removed from the airport. In
order to expedite the removal of the goods we
should assign someone at TDO to keep calling
the concerned authority till someone arrives
and takes away the goods. Considering the
bureaucracy it may be difficult but this is must
to do our job. We must make sure that the
concerned authorities know the gravity of the
space at TIA. Again we should coordinate with
all the concerned authorities beforehand and tell
them of their duties be it customs, immigration,
security etc., but for this the top notches of TIA
should be moving at all times. So in the future
TIA will be devoid of criticism as it faced during
the earthquake. So | appeal to all that all the
concerned stakeholders’ sit together and plan for
the management of any disaster that may occur
in the future. For this planning plays a pivotal
role and will produce great results. All should join
hands in making disaster management a success.
Good luck in your future endeavor TIA. A tiny step
in planning will create a gigantic success in action.

_ Jutg;s.uljnﬁt_:ivil Aviation Office
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T ICAO Roadmap Transition
W Steps From AIS To AIM

Explained

Background

he 11*" Air Navigation Conference held at
Montréal in September 2003 recognized

that aeronautical information service (AlS)
would become one of the most valuable and
important enabling services in the global air traffic
management (ATM) system environment envisioned
by the operational concept. As the global ATM system
foreseen in the operational concept was based on a
collaborative decision-making environment, the timely
availability of high-quality and reliable electronic
aeronautical, meteorological, airspace and flow
management information would be necessary.

The 12 Air Navigation Conference held at Montreal
in November 2012 has made Recommendation 1/11
-Automation roadmap that ICAO (a) develop a global
roadmap for the evolution of ground ATM automation
systems in line with aviation system block upgrade
(ASBU) implementation; and (b) develop performance-
based system requirements for air traffic management
automation systems so that (1) where necessary these
systems are interoperable across States and regions;
and (2) the function and operation of these systems
will result in consistent and predictable air traffic
management system performance across States and
regions.

To guide the implementation of CNS/ATM systems
the Global Air Navigation Plan (GANP) was developed
with respect to the Global ATM Operational Concept.
The GANP sets out 23 global plan initiatives (GPI) out
of which two GPI are directly related to aeronautical
information (GPI-18 — Aeronautical Information and
GPI-20 — WGS-84) and many of the others have an
indirect impact on the way aeronautical information
will be exchanged in the future.

Objective of the Transition to AIM

Recommendation 1/8 of 11th Air Navigation Conference
clearly stated the objective for global aeronautical
information as that ICAO, when developing ATM
requirements; define corresponding requirements
for safe and efficient global aeronautical information
management that would support a digital, real-time,
accredited and secure aeronautical information
environment.
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To satisfy new requirements arising from the Global
ATM Operational Concept, aeronautical information
services must transition to a broader concept of
aeronautical information management, with a different
method of information provision and management
given its data-centric nature as opposed to the product-
centric nature of AlS.

What Will Change

The Global ATM Operational Concept defines seven
interdependent concept components that will be
integrated to form the future ATM system. They
comprise airspace organization and management
(AOM), aerodrome operations (AO), demand and
capacity balancing (DCB), traffic synchronization (TS),
conflict management (CM), airspace user operations
(AUO) and ATM service delivery management (SDM).

The management, utilization and transmission of data
and information are vital to the proper functioning of
these components. The exchange and management
of information used by the different processes and
services must ensure the cohesion and linkage
between these seven concept components. Figure
below illustrates how information management is at
the core of air navigation services.

Demand and
Capacity

Alrspace Balancing

Organization and
Management

N _

Aerodrome
Operations

Airspace User
Operations

Conflict
Management

Traffic
Synchronization

IM/SDM = Information management / ATM service
delivery management

Figure 1. Information Management as a component of the future
ATM Operational Concept



Three Phases of the Roadmap and Its 21 Steps

The phases of the roadmap are not required to be
implemented in sequence as some of these elements
needs to be implemented in line with others.

Digital NOTAM
Electronic aeronautical charts
Aeronautical data exchange
Agreements

with data
originators

Communication
networks

Aeronautical
Information briefing

MET/AIM
interoperability

Data Integrity Monitoring
Data Quality Monitoring

Training

Aerodrome mapping

Terrain

Quality Management Systems
Annex differences Adherence to AIRAC

Phase 1 — Black in color, Phase 2 — Blue in color and
Phase 3 — Grey in color

Figure 2. Positioning of the 21 steps of the roadmap in the three
phases

Transition Steps Explained

Each of the 21 positioning steps from the ICAO AIS to
AIM Roadmap is furthermore described below:

P-01 — Data Quality Monitoring

An on-going challenge for organizations producing
information is to ensure that the quality of the
information suits its intended uses and that data users
are provided with the appropriate information about
data quality.

Description:

Data quality monitoring is the monitoring of data to
ensure it meets the ICAO Annex publication resolution
and integrity requirements. A quality management
system should be implemented to define all activities
relating to processing and publication of aeronautical
information in procedures and processes. Aeronautical
data has 2 components, a staticcomponent (information
that does not change often, for example AlPs, charts,
etc.) and a dynamic component (information that
changes often, for example NOTAM). The quality of data
contained in these components can be measured by
the implementation of SLA’s (Service Level Agreements)
between data originators and AIS providers. This can

o

Gad

only be enforced by the states regulating authority if
adequate national regulations are implemented to
ensure accountability for the quality and integrity of
aeronautical data.

P-02 — Data Integrity Monitoring

Data integrity requirements introduced by safety
objectives must be measurable and adequate.

Description:

Data integrity monitoring is the monitoring of the
data from originator, through the data process chain,
to eventual publication. Data integrity monitoring
can be facilitated by the implementation of processes
like CHAIN (Controlled and Harmonized Aeronautical
Information Network). CHAIN is used to improve the
accuracy and quality of the originated aeronautical
data and its management from the point of origination
to the point of publication and to subsequently
enable enhanced processing throughout the entire
aeronautical data chain.

P-03 — AIRAC Adherence Monitoring

The standard regulation and control mechanisms
for the distribution of aeronautical information is an
essential element ensuring that each person involved
makes decisions based on the same information.

Description:

As defined in Annex 15, AIRAC defines a series of
common dates and an associated standard aeronautical
information publication procedure for States. This is
to allow for the updating of information in electronic
systems like Flight Management Systems (FMS) and Air
Traffic Control (ATC) Systems. It is essential, for both
efficiency and safety, that Pilots, Air Traffic Controllers,
Flight Management Systems and Aviation Charts
all have the same data set. The implementation of
national regulations and monitoring mechanisms such
as auditing in terms of AIRAC adherence would ensure
compliance.

P-04 — Monitoring of States’ differences to Annex 4
and Annex 15

Adherence to Standards is an ongoing effort. The
transition to AIM offers an opportunity to increase the
focus on implementation and on reviewing differences
in the application of the Standards by States.

Description:

Differences to ICAO SARP’s need to be clearly defined
in the AIP of the state under GEN 1.7 as defined in ICAO
Doc 8126, chapter 5, section 5.8.
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P-05 — WGS-84 Implementation

The target of expressing 100 percent of coordinates in
the WGS-84 reference system is achievable. This is one
of the first steps to achieve in the transition to AIM.

Description:

WGS-84 standard with respect to international civil
aviation must be defined in each states national
regulation to ensure compliance. Survey requirements
for the year survey (full or maintenance survey)
needs to form part of the national regulations which
would assist not only with data quality but with the
implementation of electronic terrain and obstacle
data (e-TOD) as well. Therefore the expression of
all coordinates in the AIP and charts using WGS-
84 is important and should be enforced by the
implementation of national regulations.

P-06 — Integrated Aeronautical Information Database

The establishment and maintenance of a database
where digital aeronautical data from a State are
integrated and used to produce current and future AIM
products and services is the main step in the transition
to AIM.

Description:

An Integrated Aeronautical database is a single,
centralized repository of aeronautical information
where digital aeronautical data from a State are
integrated and used to produce current and future
AIM products and services. This database must be able
to exchange information based on the Aeronautical
Information Exchange Model (AIXM) with other
aeronautical databases.

P-07 — Unique Identifiers

Improvements to the existing mechanisms for the
unique identification of aeronautical features are
required to increase the effectiveness of information
exchange without the need for human intervention.

Description:

Data, received by AIS, should receive a unique
identifier when the data is processed and stored in the
AIS database. Data should already receive a unique
identifier when the aeronautical data is entered in the
data chain by the original data provider, e.g. surveyor,
PANS-OPS designer, etc. That unique identifier shall
then be carried through all subsequent processes.

P-08 — Aeronautical Information Conceptual Model

Defining the semantics of the aeronautical information
to be managed in terms of digital data structures is
essential for introducing interoperability. The existing
documentation developed by States and international
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organizations and considered mature enough for
global applicability will be used to produce common
guidance material.

Description:

The Aeronautical Information Conceptual Model, also
known as “AICM”, provides a formal description of the
aeronautical information items, using a standard data
modeling language. This standard data model enables
the automated processing of aeronautical information
by the end users. Automated processing of data limits
the occurrence of human induced errors. AICM forms
the basis of the Aeronautical Information Exchange
Model (AIXM).

P-09 — Aeronautical Data Exchange

Defining the syntax of the aeronautical data to be
exchanged in terms of field names and types is
essential for introducing interoperability. The exchange
of data and the mechanisms to exchange or access the
new digital products or services will be defined by an
exchange model.

Description:

The Aeronautical Information Exchange Model (AIXM)
is a specification designed to enable the encoding and
the distribution in digital format of the aeronautical
information, which has to be supplied by the national
AlS providers in accordance with the ICAO Convention.
A standard for an aeronautical data exchange model
will ensure standardized interfaces between the
computers of both providers and users of data.

P-10 — Communication Networks

More data will be exchanged on ground networks
and the current data will be exchanged in a form that
will require more bandwidth. It is envisaged that a
transition of the network to one based on Internet
protocol (IP) will be required to cope with these future
needs. For the transition to AIM to be effective, the
needs of future AIM will have to be declared in terms
useable for network specification.

Description:

Networks utilizing Internet protocol for the
transmission and dissemination of aeronautical data
and information should be implemented. This would
also ensure the safety and security of information
through the establishment of network security
mechanisms and firewalls.

P-11 — Electronic AIP (e-AlIP)

The integrated aeronautical information package will
not be phased out. On the contrary, it will be adapted
to include the new data products needed during the



transition to AIM. The electronic version of the AIP will
be defined in two forms: a printable document and one
that can be viewed through web browsers. Guidance
material will be required to help States implementing
the web browser form of the electronic AIP in order to
avoid the proliferation of different presentations of AIP
information over the Internet.

Description:

The Electronic AIP (e-AlP) is a HTML version of the AIP
which consists of a set of XML files. (It is not a PDF
version of the AIP. The applications used to create the
e-AlP must be able to create it in accordance with the
e-AlP specification.

P-12 — Aeronautical Information Briefing

Fine tuning of the current NOTAM format by
introduction of new selection criteria is needed to
improve the selectivity of the information presented
to pilots in the pre-flight information bulletin. (This can
be done in Phase 1.) The combination of graphical and
textual information in a digital net-centric environment
will be used to better respond to the airspace users
requirements for aeronautical information in all
phases of flight when the new digital data products are
specified and made available (in Phase 3).

Description:

This entails digitalizing the traditional paper based
pre-flight NOTAM briefing and expanding it to include
other aeronautical information/ data elements such
as charts and other graphical products as well as
metrological data and charts. This also includes using
systems that have the capability to filter data to meet
specific client product requirements.

P-13 — Terrain

The compilation and provision of terrain data sets is an
integral part of the transition to AIM.

Description:

States must establish a national digital elevation model
(DTM) or digital surface model (DSM) which meets
the ICAO Annex 15 requirements for terrain data. The
establishment of national regulations would ensure
compliance to the terrain data specifications in terms
of accuracy, quality and resolution.

P-14 — Obstacles

The compilation and provision of obstacle data sets is
an integral part of the transition to AIM.

Description:

States must establish national regulations for the
controlling and monitoring of obstacles in the vicinity
of an aerodrome. These regulations should also
indicate the four areas (Areas 1, 2, 3 and 4) as specified

in Annex 15, chapter 10 and clearly define the process
of approval of the obstacle through the Civil Aviation
Authority of Nepal.

P-15 — Aerodrome Mapping

There is a new requirement emerging from industry
for traditional aerodrome charts to be complemented
by structured aerodrome mapping data that can be
imported into electronic displays.

Description:

An Aerodrome Mapping Database is a Geographic
Information System (GIS) database of an airport
describing:

e the spatial layout of an airport;

e  the geometry of features (e.g. runways, taxiways,
buildings) described as points, lines and polygons;

e  further information characterizing the features
and their functions which are stored as attributes
(e.g. surface type, name/object identifier, runway
slope).

As all the information should already be available in
AIXM, the GIS system employed by the state should be
able to display this information visually.

P-16 — Training

The training of personnel will be adapted to the new
requirements on skill and competencies introduced
by the transition to AIM. A new training manual is
developed to reflect the new competencies required.

Description:

Training requirements for AIS staff must be expanded
to include the new requirements of databases, AIXM,
XML, HTML, etc.

P-17 — Quality

Quality management measures will be re-enforced to
ensure the required level of quality of the aeronautical
information. In order to assist States in the
implementation of an efficient quality management
system, guidance material for the development of a
guality manual will be developed.

Description:

States must implement national regulation on
the requirement for all organization involved in
aeronautical data processing and publication, to have
a Quality Management System in place, which shall
manage the safety of all their services.

P-18 — Agreements with Data Originators

Data of high quality can only be maintained if the source
material is of good quality. States will be required to
better control relationships along the whole data chain
from the producer to the distributor. This may take
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the form of template service level agreements (SLA)
with data originators, neighboring States, information
service providers or others.

Description:

Agreements with data originators are usually made up
in the form of Service level agreements (SLA’s). The SLA
package is a series of interrelated elements to facilitate
the establishment of agreements between aeronautical
data originators and Aeronautical Information Services
(AIS). The SLA requirement must also be included into
the national regulations to ensure compliance.

P-19 — Interoperability with Meteorological Products

The meteorological data products of the future will
be combined with the AIM data products to form the
future flight briefings and the new services provided
to all ATM components. Now that the bandwidth of
telecommunication links and space for digital storage
devices are no longer limiting factors, the move
towards net-centric and system-wide information
management (SWIM) is becoming feasible for the
wider distribution of meteorological forecast data
from the world area forecast centers in a format that
will not require considerable effort for the learning and
configuration of decoding software, thereby ensuring
true interoperability. Meteorological information is
essential in the compilation of pilot briefings. The
transition to AIM will include activities at both the
standardization and the implementation level to find
solutions for the interoperability of meteorological
data products with the new AIM data products.

Description:

The established and implementation of an exchange
model would ensure that data in products like
METAR/SPECI/TAF/SIGMET is exchanged in digital
form in accordance with a globally interoperable
information exchange model which will use extensible
mark-up language (XML) and geography mark-up
language (GML).

P-20 — Electronic Aeronautical Charts

New electronic aeronautical charts, based on digital
databases and the use of geographic information
systems, will be defined to complement some paper
chartsand toreplace others that have become obsolete
and need to be improved to satisfy user needs. The
possibility of deploying these new products over the
Internet will be explored.

Description:

A dataset of GML and XML aeronautical, terrain and

obstacle data that can be interpreted by systems to
produce a graphical representation of the applicable
data.

P-21 — Digital NOTAM

One of the most innovative data products that will
be based on the Standard for an aeronautical data
exchange model will be a digital NOTAM that will
provide dynamic aeronautical information to all
stakeholders with an accurate and up-to-date common
representation of the aeronautical environment in
which flights are operated.

Description:

A dataset of AIXM / XML encoded NOTAM that can be
exchanged through multiple media and with multiple
systems for the updating (temporarily or permanent)
of “published”/stored data.

Recommendations for the transition from AIS to AIM:
CAAN’s Perspective

1. Develop the AIS/AIM policies, i.e. strategies,
guidlines for the transition from AIS to AIM taking
into consideration all involved parties;

2. Designate data originators and determine quality
requirement and make service level agreements
(SLA) with data originators;

Establish Quality Management System.

4. AIM staff should be properly trained to perform
the tasks within the AIM Department according
to the standards and regulations. The training
and education curriculum should be defined.
Personnel should be given prior awareness of the
roles and responsibilities before being transferred
from other business units to the AIM Department.

5. Elaborate and execute awareness workshops
for CAAN management and staff to increase the
awareness of AIM within CAAN and to other data
originators.

6. Establish and maintain an Integrated Aeronautical
Information database.

References:

ICAO Doc 9750 - Global Air Navigation Plan
ICAO Roadmap for the Transition from AIS to AIM

ICAO Doc 9854-Global Air
Operational Concept

Traffic Management

Draft Conceptual Framework Report on Preparation of
Design and Specification Work for AIS Automation
in AIM Department, CAAN.
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Discussion on Viability
Problem of Airport Projects

Shaligram Poudyal
Former Director, CAAN

Clause 18 provides guidelines on the operational

modality of CAAN. The Act clearly states that
“the (CAAN) Board shall follow the business principles
while discharging the functions of the Authority".
Accordingly CAAN board has also developed guidelines
on “Budgeting and Budgetary Control”. Section 4.2.3
of the guidelines mentions, “As CAAN is supposed to
generate its own fund for financial capital expenditure,
financial viability is most important”. While deciding
on capital budget investment, the financial viability
of the project is to be evaluated. “Generally a capital
expenditure project should be able to pay back
its expenditure within five years. Furthermore,
incremental operating and financial cost should be less
than incremental revenue generated by the capital
item planned to be acquired. To evaluate financial
viability, tools such as Net Present Value (NPV) and
Internal Rate of Return (IRR) should be analyzed”.
This guideline has also provided a Form format (No.
B2) to required to submit 10 years incremental cash
inflow, incremental cash outflow, and net cash inflow
summary to show project’s justification.

Civil Aviation Authority of Nepal (CAAN) Act 2053,

ICAO Manual on Airport Planning (Doc. 9184-AN/902
Part 1) Master Planning has mentioned the importance
of preliminary economic feasibility of a new airport. It
states, “The financial burden of majorairport expansion
or development of a new airport can be formidable.
In order to determine the significance of this burden
and the problems of financing such development,
very early determination of economic feasibility is
advisable (Para 2.4.1). A comparison of quantifiable
economic benefits and costs, computed by using the
appropriate opportunity cost of capital should be
made and the benefit/cost ratio and the rate of return
applicable to the anticipated development should
be estimated (Para 2.4.2)". Further it says, “Once the
availability of adequate capital has been established, a
realistic assessment needs to be made of the financial
provision that would be required annually if the airport
authority is to discharge its debt obligations (i.e.
capital repayment and interest charges) and build up
replacement reserves (Para 2.5.1)

Despite such provisions of the Act and the Budgetary
Guidelines, we have invested in a dozen or more
domestic airport development, expansion and
concrete pavement projects without being rigid to
economic and financial feasibilities. A few of the
examples are concrete pavement works into non-
operational airports (Manang and Dang) and four
chartered operation airports (Taplejung, Rumjatar,
Rukum Salley and Rukum Chaurjhari). We are also
investing in four new airports (Arghakhanchi, Gulmi,
Ilam and Lumjung). Financial viability of these airports
has not been analyzed as per the provision of section
4.2.3 and Form B2 of the Budgetary Control Guideline.
Clause 18 of CAAN Act is not followed in this regard.
Thus relaxation in development capital expenditure
project’s financial viability analysis has established
loose values and is consequently triggering weak
financial health of CAAN.

Air connectivity requirement within the country is
being replaced by spreading road accesses in many
districts. Those airports felt necessary for connectivity
a decade ago are now not necessarily important
from connectivity point of view. As a result of road
connectivity expansion non-operational airports have
increased from 12 to 20 now. Seven others airports
operate only chartered flights.

Investment in Gautam Buddha Airport Upgrading
Project:

CAAN is developing Gautam Buddha Airport (GBA) to
serve international flights. With a runway of 3000 meter
and with four international parking bays it will serve to
4E category aircrafts (i.e. Boeing 777-200, Airbus 330-
300 type). Total investment in GBA will be USS 85.557
millionincluding ADB/OEID loan/grant assistance. Main
objective of GBA upgrading is to increase Buddhist
tourist by establishing air connectivity in Buddhist
Circuit. Lumbini of Nepal, the birthplace of Gautam
Buddha and Bodhgaya, Saranath and Kushinagar of
India are included in the Buddhist Circuits. There
are about 535 million Buddhist population in the
world, most of them residing in Asia & Pacific region.
Maya Devi Temple of Lumbini the actual birth place
of Siddhartha Gautam is one of the most sacred
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pilgrimage destinations of Buddhism.

GBA upgrading is also intended to serve as an alternate
international airport for TIA, Kathmandu. Alternate
international airport is necessary in Nepal when
landing in TIA is not possible due to bad weather
conditions or other technical reasons. GBA’s financial
Internal Rate of Return (FIRR) was mentioned to be
12.9%. Our analysis is not positive. A rough analysis of
annual revenue and cost estimate for up to 2033 gave
an idea that this airport’s annual loss may come to be
Rs. 339 million even after 13 years of its operation.
Therefore Airport Development Fee (ADF) collected in
TIA is to be diverted for debt servicing of GBA’S loan.
Although there is financial viability gap, this airport will
create economic multiplier effect by boosting tourist
arrivals and providing alternate international airport
facility within Nepal.

Investment in New Pokhara Airport:

Pokhara is one of the most visited tourist destination
of Nepal. World famous Annapurna circuit trekking
route is also near its vicinity. In 2017 Pokhara Airport
handled 373403 passengers with the domestic aircraft
movement numbering to 28106. Presently ATR72 type
aircraft can operate in its 1440 meter long runway. Due
to proximity of hills around Pokhara Valley, aircrafts
bigger than ATR72 (such as Fokker 100) could not be
operated in the past.

New Pokhara International Airport (NPKR) is being
developed in an area of 200 hectare in Chhinne
Danda near the Pokhara city. The conceptual master
plan of the new NPKR is designed to the category 4D
standard set by the ICAO. Runway length will be 2500
meter long and 45m wide. Terminal building capacity
will be for one million passengers per annum. It will
support operations of commercial aircraft such as
Airbus A320, Boeing 737-700 series, and Boeing 757-
200. Hill proximity limitation has been a barrier to
future expansion of runway of NPKR in the new site
of development. Therefore, increasing runway length
to 3000 meters and aiming to operate bigger than
ICAO 4D type aircraft cannot be a vision. The airport’s
elevation of about 2650ft. from sea level also creates
some load penalty to restrict Maximum Takeoff Weight
of aircraft.

Construction contract of NPKR is awarded to China
CAMC Engineering Co. Ltd in Engineering Procurement
Construction (EPC) model. Total project cost is 215.965
million USS. On 21st March 2016, Ministry of Finance
(MoF) signed loan agreement with China. MoF and
CAAN have signed Subsidiary Loan Agreement (SLA)
on 5th June, 2016. Applicable interest rate is 5%.
USD215.965 million loan is financed from the Export-
Import Bank of China. The airport development is
expected to be completed by 2020. Commercial
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operation will start from 2021. Total loan amount in
NRs comes to Rs. 23045.63 million (@ 1US$=Rs.106.71
exchange rate of agreement date 21st March 2016).

CAAN'’s debt servicing of NPKR will start from the fiscal
year 2022/23 (2079/80 B.S). At a 5% rate and payment
period of 20 years, the interest and principle amount
payable annually will be Rs. 2304.56 million. Operation
Maintenance and Overhead Costs (OMOC) may come
to be about 168.7 million (assumed as20% of TIA’s
OMOCs). With OMOC cost, annual cash expense
requirement will be Rs. 2473.26 million. On the
revenue side, after 4 years of operation (i.e. in the year
2025) assuming international outgoing passengers
to reach 400 thousand, and domestic 250 thousand,
the total PSC revenue would be about Rs. 284.2
million.* Other incomes (assumed to be 45% of total
revenue) would be about Rs. 232.5 million and total
revenue about Rs. 516.7 million. Still there will be a
huge cash deficit of Rs. 1956.56 million. Let us assume
that government decides to levy ADF of Rs. 1000 (with
VAT)/PAX in NPKR. Additional Rs.353.9 million could
be generated from ADF. Even with ADF income, NPKR
will have to bear cash shortage of Rs. 1602.66 million.
Here, the question arises, how could this cash shortage
be managed?

By any means, we must have to manage this cash
shortage to pay the Chinese debt. Total solution of this
problem may be that government takes the burden of
loan by converting loan into equity. In that situation
CAAN may be able to bear operation and maintenance
costs. Could it be done within existing policies? Clause
5.5 of Aviation Policy 2063 has some provisions.
Clause5.5 states that, for the Regional Hub Airport
development, CAAN shall contribute 15% and the
Government will bear 70% of the costs. For remaining
15%, Local Bodies and the private parties shall invest
in the project. In case, the Local Body’s and the private
party’s investment is in short/excess, Government’s
share of contribution shall be adjusted accordingly.
If this clause of Aviation Policy is implemented,
CAAN has to bear only 15% (Rs.3456.84 million) of
the Chinese Loan. Anyway, sooner or later, this cash
shortage problem must be solved. To work upon
solving this problem now (i.e. five years ahead) would
be a visionary approach.

The Way Forward:

For managing a public entity, there is no other way
than to follow legal provisions, Rules, Regulations and
Procedures. CAAN beinganairport operator and natural
monopoly business holder, there are no competitors in
the market. As such there is no chance of arising loss in
its business. But if we are not managing our business
sustainably, there is no one to blame but ourselves. If
there is pressure from political leaders, they could be
convinced with appropriate facts, figures and advocacy.



Business principles means any investment should not
be decided which creates net loss in the long run. Long
run means a period more than five years. Ten years
net positive cash flow generating projects selection
is our budgetary guideline. A big challenge to CAAN
management is how the legal provision and budgetary
guidelines could practically be followed.

Certainly there is another side of CAAN’s role. CAAN
is also a part of government system, a partner of
government for our nation building. We cannot
avoid taking responsibilities to implement justifiable
government policies and programs. Government has
also some basic policies to choose a development
project. Government projects need an EIRR rate of
16% or more. We should first of all analyze economic
IRR and financial IRR of the project. If the projects
are not financially viable, the amount of viability gap
should be calculated and submitted to the government
for Viability Gap Funding (FGF). Government should
bear the viability gap with subsidy or with equity
investment. Aviation policy 2063 clause 5.5 has already
incorporated such modality and was implemented in
Surkhet airport expansion project. Other countries are
also adopting VGF modality in airport development. For
example Delhi Airport expansion under PPP model had
a viability gap of INR 3415 crore. This was compensated
with ADF fund raised until April 2016. Likewise, there
was 40% viability gap in Kushinagar Airport project out
of its cost of INR 350 crore. India central government
is bearing 20% and UP government 20% of Kushinagar
Airport’s VGF. India has also created INR 45000 million
funds to develop new and existing regional airports.

To Sum Up:

On the basis of above discussion, we can draw some
conclusions on investment decision of CAAN. Firstly,
in deciding airport projects whether domestic or
international the guiding principle is to be based on
clause 18 of CAAN Act. Following the business principles
guideline is paramount for CAAN'’s sustainability.
Secondly, Aviation Policy 2063 is favorable to this
principle. Policy is providing that in Regional Hub
Airport development, government's investment shall
be 70% and CAAN will bear 15%. For new small airport
development, local bodies, local people’s participation
or joint investment modality shall be adopted. Third
point is that, CAAN’s budgetary guidelines do not
permit to invest in loss making projects. Considering
these provisions CAAN should prepare detailed project
analysis of each project to identify financial viability.
For New Pokhara airport as well CAAN should identify
viability gap amount and submit to the government.

Evaluating the financial viability gap, government
should bear 85% (70%+15%) of the NPKR’s project
cost. Government’s responsibility to bear up to 85%
of project cost comes from clause 5.5 of the Aviation
Policy 2063.

Existing legal, policy wise and procedural provisions are
positive, supportive in CAAN’s independent decision.
Therefore CAAN should not hesitate to invest only on
feasible projectsand defendtonotinvolveinloss making
airport projects. The opportunity of adopting business
principle based strategy was missed in the past and
some sort of soft values gradually came developing. Let
us learn from the past shortcomings. The situation has
not been uncontrollable as yet. Still, we can build and
maintain financial strength of CAAN. One additional
thing we could do is creation of general reserve fund in
our Balance-sheet by transferring 25% of our profit in
the general reserve fund. Year by year this fund should
grow until it is equal to the amount of CAAN’s paid up
capital. In this regard Ministry of Finance (MoF) had
also given directives to all government corporations
in 2060’s. General reserve fund is a saving for a rainy
day. With 70% government takeover of NPKR airport’s
liability and with financial viability based investment,
CAAN could be the MINIRATNA public sector entity of
Nepal.

Note: -*PSC income calculation rate is based on
annex 20 of Airport Service Charge Rules 2067. For
International PSC is taken at Rs 600 per PAX, the
average of Rs 700 for non-SAARC flights and Rs.500 for
SAARC flights.
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Shyam Kishor Sah
Dy. Director, CAAN

Challenges of Safety
Management in Aviation

Concept of Safety

imply, safety is freedom from danger, risk or
threat of harm or injury to person and damage

to aircraft and property but airport operation or
aircraft operation is not free from hazard or risk due
to the nature and complexities of operation. At the
airport there are many hazards such as person, vehicle,
fuel, foreign object debris (FOD), runway surface
conditions, birds and wildlife activities, the aircraft
itself and its components. In fact, no human activity
or human-made system can be absolutely free from
hazard and operational errors. Hence, controlled risks
and controlled errors are accepted in aviation industry
to maintain the highest level of safety and efficiency.
ICAO defines safety as follows:

Safety is the “state in which the possibility of harm
to persons or of property damage is reduced to, and
maintained at or below, an acceptable level through a
continuing process of hazard identification and safety
risk management.”

Safety Management

Safety management is an organizational function
which ensures that all safety risks have been
identified, assessed and satisfactorily mitigated.
The objective of safety management in the aviation
industry is to prevent human injury or loss of life and
to avoid damage to the environment and property.
ICAO defines 'Safety management' as, a systematic
approach to managing safety, including the necessary
organizational structures, accountabilities, policies and
procedures. In order to maintain the highest level of
safety in the aviation industry collaboration between
the state and the service providers has been given the
highest priority. To manage safety in aviation ICAO has
prescribed separate safety management framework
for both the service providers and the regulator.

SSP and SMS

As per the standards and recommended practices
(SARPs) contained in ICAO Annex 19, states are
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responsible to establish State Safety Program (SSP)
and conduct safety oversight functions whereas
the service providers are required by the State to
establish and maintain Safety Management Systems
(SMS) appropriate to the complexities of their aviation
activities. Both SSP and SMS are established on four
pillarstermed asthe components. The four components
of SSP are State Safety Policy and Objectives, State
Safety Risk Management, State Safety Assurance and
State Safety Promotion. Similarly, the four components
of SMS are Safety Policy and Objectives, Safety Risk
Management, Safety Assurance and Safety Promotion.

The ultimate aim of safety management in aviation is
to ensure safe operation of each activity by controlling
the errors or failures and reducing the unwanted
situations to the minimum. By establishing SMS, the
service provider or operator defines its policy and
commitment for safety, delegates authorityforresource
allocation, clearly defines safety responsibilities, trains
personnel to identify and manage safety risks, ensures
safe operation and maintenance, and promotes the
safety activities. The safety accountability is delivered
by personnel responsible for the day to day operational
activities. With the clear organizational structures,
policies and procedures, all possible attempt is made
to avoid errors and failures to maintain safe operation
every time. Similarly, the regulator (State) conducts
safety oversight functions from the time of licensing till
operation or service delivery through its mechanism.
The State conducts inspection, audits and assessment
to find out shortcomings and areas for improvement,
investigate incidents and accidents to find out the
causes to avoid repetition of similar occurrences, and
enhance safety.

Challenges in Safety Management

The regulator and the operators or service providers
collaborate for safe aviation activities through the
ICAO safety management framework, i.e. SSP and
SMS, and the State continuously conducts safety
oversight function still incidents and accidents occur.
Accidents and serious incidents very rarely happen



but minor incidents or unwanted situations arises
frequently that raise question on the approaches
for safety management. Why the regulations,
management commitment or ‘safety first’ policy and
the knowledgeable, trained and skilled personnel fail
to ensure safety all the times? We often get the answer
that human is fallible (like machine) and commits
error, systems may fail and the environmental factors
are not in our control. The ready-made answers for
safety breakdown are not sufficient to convince the
stakeholders and mainly those who lose not only their
near and dear one but their own lives and everything.

Myths about Safety Management

In the best of all possible worlds, safety is managed
by highly trained and rationale people using carefully
selected indicators and effective methods. In reality,
safety management is usually a collection of best
practices based on a number of assumptions that are
taken for granted, hence rarely discussed. Examples
include the traditional dictum of ‘safety first’, the belief
that increasing protection will increase safety, or the
notion that most accidents are caused by human error.
These and other assumptions are common to many
(if not all) industrial sectors and determine individual
attitudes, corporate policies and regulatory practices.
Since these assumptions express common beliefs
rather than facts, they are not verifiable and can
therefore be considered as myths. ?

Besnard and Hollnagel, in their working paper
considered following six major safety myths and tried
to challenge them on the basis of alternative views:

vV Human error is the largest single cause of
accidents and incidents.

vV Systems will be safe if people comply with the
procedures they have been given.

vV Safety can beimproved by barriers and protection;
increasing the layers of protection leads to higher
safety.

vV Root cause analysis can identify why mishaps
happen in complex socio-technical systems.

vV Accident investigation is the logical and rational
identification of causes based on facts.

vV Safety always has the highest priority and will
never be compromised.

These assumptions are the foundations of safety

management in aviation as well as in other industries.

It is assumed that going against these facts will result
in unwanted events or degrade the level of safety. But
these are not verified taking into consideration the
alternative views such as why human who perform
well most of the time can commit error sometimes.
Similarly, can comply with procedures all the time or
is safety level improves with barrier and protection
only. Whether knowing root causes is sufficient to stop
similar events of investigations are conducted without
biasness. And keeping safety on top priority only
cannot stop safety tradeoff in the industry or ground
flights of the operator compromising safety.

Alternative views

Thus, Besnard and Hollnagel propose the following
alternative views for safety management:

vV ‘Human error’ is an artifact of a traditional
engineering view, which treats humans as if
they were (fallible) machines and overlooks how
performance adjustments are used to match the
working conditions.

v Actual working situations usually differ from what
the procedures assume and strict compliance
may be detrimental to both safety and efficiency.
Procedures should be used carefully and
intelligently.

vV Technology is not value neutral. Additional
protection changes behavior so that the intended
safety improvements might not be obtained.

v Human performance cannot be described as if it
was bimodal. In socio-technical systems, things
that go wrong happen in the same way as things
that go right.

vV Accident investigation is a social process, where
causes are constructed rather than found.

vV Safety will be as high as affordable—from a
financial and ethical perspective.
Conclusion

Considering the paradigm shift in aviation industries,
it is high time to discuss on assumptions of safety
management and the alternative views to ensure safe
operation and service delivery. Instead of relating
safety with unwanted events and assuming human as
fallible, focus should be given on safe performance and
making human more intelligent and capable to handle
bad situations as well. Then only we can reduce the
unwanted events to zero.

1 D.Besnard and E. Hollnagel, "Believe some myths about safety management", 2014
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Visual Approach Slope
Aids in airports of Nepal

X

Sanjay Kumar Chaudhary
Dy. Director, CAAN

lighting systems designed to provide a measure

of vertical guidance (height information above
ground) to aircraft approaching a particular runway.
The principle of these aids is to provide color-based
identification to the pilot indicating their variation from
a desired altitude and descent rate while on approach.
Visual approach slope aids are usually installed when
one or more of the following conditions exist:

Visual approach slope aids are aeronautical ground

1) Arunway is used by turbo jet aircraft.

2) The pilot may have difficulty in judging the final
approach because of inadequate visual reference
over water or featureless terrain, or because
of deceptive surrounding terrain or misleading
runway slopes.

3) There are serious hazards in the approach area
that would endanger the aircraft if it sank below
the normal approach path.

4) serious hazard would occur in the event of
undershooting or overshooting.

5) Turbulence is found to exist because of terrain or
meteorological conditions.

The two most common visual approach slope aids are

the visual approach slope indicator system (VASIS),

and the precision approach path indicator (PAPI).

Visual Approach Slope Indicator

The visual approach slope indicator (VASI) is a system
of lights which acts as an aid in defining the desired
glide path in relatively good weather conditions. VASI
lighting intensities are designed to be visible from 3 to
5 mile during the day and up to 20 mile at night.

There are two different VASI configurations such as
T- VASIS and AT- VASIS. T-VASIS consists of twenty
light units symmetrically disposed about the runway
centreline in the form of two wing bars of four light
units each, with bisecting longitudinal lines of six lights,
and an AT-VASIS consists of ten light units arranged on
one side of the runway in the form of a single wing bar
of four light units with a bisecting longitudinal line of
six lights.

Precision Approach Path Indicator

There are two different precision approach path

indicator (PAPI) configurations such as PAPI and
A-PAPI. Precision approach path indicator (PAPI) is
preferred than VASI system because it gives more
precise indications to the pilot of the approach path of
the aircraft and utilizes only one bar as opposed to the
minimum of two required by the VASI system.

The PAPI system consists of a unit with four lights on
either side of the approach runway. By utilizing the
color scheme indicated on Figure:1, the pilot is able to
ascertain five approach angles relative to the proper
glide slope as compared with three with the VASI
system. One of the problems with the VASI system
has been the lack of an immediate transition from one
colorindication to another resulting in shades of colors.
The PAPI system resolves this problem by providing an
instant transition from one color indication to another
as a reaction to the descent path of the aircraft. An
advantage of the system is that it is a one-bar system
as opposed to the two-bar VASI system. This results in
greater operating and maintenance cost economies,
and eliminates the need for the pilot to look at two
bars to obtain glide slope indications.

T sty o
BT a sy o & tosh high

Figure: 1 Pilot View of PAPI Light Signals at different elevations

The PAPI system consists of a bar of 4 sharp transition
multi-lamp units, each one producing a light beam
divided into an upper white and a lower red sector.
PAPI's are usually situated to the left side of the
runway. However, where this is impracticable, it may
be installed on the right side of the runway. There also
are aerodromes where PAPIs are placed on both sides
of the runway. The visual range of PAPI system is more
than 11km by day and 30km by night (meteorological
visibility 14km). The angle of elevation (approach)
settings of the light units in a PAPI wing bar will be such
that, during an approach, the pilot maintaining sighting
of one white and three reds will clear all obstacles in
the approach area by a safe margin.

Where a PAPI is used together with an ILS, it is located
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to align both glide slopes as much as practicable. A
schematic diagram of the PAPI system is shown in
Figure 2.
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Figure: 2 PAPI Lights Layout

The wing bar of a PAPI is constructed and arranged in
such a manner that a pilot making an approach will:

a) when on or close to the approach slope, see the
two units nearest the runway as red and the two
units farthest from the runway as white;

b) when above the approach slope, see the one unit
nearest the runway as red and the three units
farthest from the runway as white; and when
further above the approach slope, see all the units
as white; and

c¢) when below the approach slope, see the three
units nearest the runway as red and the unit
farthest from the runway as white; and when
further below the approach slope, see all the units
as red.

Abbreviated Precision Approach Path Indicator
(APAPI)

PP WING DAR THAESHOLD

Figure: 3 Light beams and angle of elevation setting for PAPI 3
degree approach slope

The Abbreviated Precision Approach Path Indicator
(APAPI) system consists of a bar of 2 sharp transition
multi-lamp units, each one producing a light beam
divided into an upper white and a lower red sector. The
system is located on the left hand side of the runway as
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seen by the pilot of an approaching aeroplane unless it
is physically impracticable to do so. On runways where
no public jet aircraft is carried out an Abbreviated PAPI
(APAPI) may be installed.

An APAPI consists of only 2 light units. A schematic
diagram of the APAPI system is shown in Figure 4.

The wing bar of an APAPI is constructed and arranged
in such a manner that a pilot making an approach will:

a) when on or close to the approach slope, see the
unit nearer the runway as red and the unit farther
from the runway as white;

b) when above the approach slope, see both the
units as white; and

c) when below the approach slope, see both the

units as red.
=
B
Runway g

=

10m |¢———D,————]

(+1m) al:

6m

(£1m) B4

Figure 4: APAP| Layout

Figure: 4 PAPI Layout

APAPWING BAR THRESHOLD

Figure: 5 Light beams and angle of elevation setting for APAl 3 deg
approach slope

The optimum distance of PAPI/APAPI from the runway
threshold is determined by:

a) the requirement to provide adequate wheel
clearance over the threshold for all types of
aircraft landing on the runway;

b) the operational desirability that PAPI/APAPI is
compatible with any non-visual glide path down
to the minimum possible range and height; and

c) any difference in elevation between the PAPI/
APAPI units and the runway threshold.



Figure: 6 Installation and Components of PAPI Light

d) the remaining length of runway available for stopping the aircraft; and obstacle clearance.

Note: MEHT is the lowest height at which the pilot will perceive an on-slope indication over the threshold.

Table-1 : Summary of PAPI/ APAPI installed in different airports of Nepal
Minimum Eye Bl Distance of | Types of VASI Remarks
. Design Height over PAPI/APAPI
SN. AETEEGITETS aircraft Threshold Ap;p:;oaech set from
(MEHT) P Threshold
Chandragadhi(R/W 10 side) ATR 42 12.25m 39 250.60 m PAPI (PU3L)

1 - .
Chandragadhi(R/W 28 side) | ATR 72 12.25m 3¢ 236.12m | PAPI (PU3L) ;‘h';‘:;allah"“
Biratnagar (R/W 09 side) ATR 72 12.25m 3.15¢ 244,66 m PAPI (PU3L)

2
Biratnagar (R/W 27 side) ATR 72 12.25m 30 250.46 m | PAPI (PU3L)

3 |Rajbiraj (R/W 11 side) N/A N/A 3¢ N/A PAPI LU

phase
Janakpur  (R/W 09 side) ATR 42 12.25m 30 24926 m | PAPI (PU3L)

4
Janakpur  (R/W 27 side) ATR 72 12.25m 30 249.05m | PAPI (PU3L)

Simara  (R/W 19 side) ATR 42 12.25m 30 314.62m | PAPI (PU3L)

4
Simara (R/W 01 side) ATR 42 11.25m 39 202.69 m APAPI (PU3L)

. . PAPI
o
i Bhairahawa (R/W 10 side) N/A N/A 3 N/A (Europhane)
PAPI
. . 0
Bhairahawa (R/W 28 side) N/A N/A 3 N/A (Europhane)

’ Nepalgunj (R/W 26 side) ATR 72 14.02 m 3.4¢ 252.38m | PAPI (PU3L)
Nepalgunj (R/W 08 side) ATR 72 12.25m 30 24831m  |PAPI (PU3L)

7 |Surkhet  (R/W 02 side) ATR 42 12.25m 30 196.07 m PAPI (PU3L)

g Dhangadhi (R/W 09 side) Fokker-100 14.82 m 30 301.75m PAPI (PU3L)
Dhangadhi (R/W27 side) Fokker-100 14.82 m 32 310.87 m PAPI (PU3L)

9 | Tumlingtar (R/W 34 side) ATR 42 11.70 m 32 239.15m PAPI (PU3L)
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Table-1 : Summary of PAPI/ APAPI installed in different airports of Nepal

Tribhuvan Int'l Airport (R/W- PAPI in operation
N/A N/A 39 N/A
02 Side) / / / (Europhane) | (old).
Temporarily
installed &
Tribhuvan Int'l Airport (R/W- will be used
) P B777- 300 2034 m 30 336.69m |PAPI(PU3L) |only during
02 Side (new)) construction
10 work at
Threshold-02.
Tribhuvan Int'l Airport (R/W- PAPI in operation
N/A N/A 39 N/A
20 Side) / / / (Europhane) | (old).
) - PAPI (PU3L)- |in installation
th;?;‘;’f“ Int! Airport (RAW- | o277 300 | 20.34m 30 409.07m | New phase, not
commissioned
11 |Lukla Airport (R/W-06 side) ZD;';'G' bo 12.04m 3.50 71.07m | APAPI(PUSL)
References:
[1] ICAO Annex 14 Vol-|

[2] Aerodrome Design Manual Part 4, Doc 9157
[3] PAPI Design & Installation data from Electromechanical Department CAAN HQ & TIACAO.




Performance Based
Navigation: a Better Option
for Enhancing Accessibility

to Hilly Airports

Suwarn Raj Upadhyay
Dy. Director, CAAN

Background

epal is a mountainous country occupying almost
83% of the land by mountainous and hilly areas.

Many of the domestic airports in operation exist
in the valleys of such areas. Access to such airports
is just the direct VFR tracks. Lack of ground-based
navigation aids has caused flight operations much
more challenging at such airports. The situation is
much more aggravated by bad weather conditions
during the rainy seasons.

CAR-2 for ‘Rules of the Air’ does not allow VFR flights to
flyinto the clouds. However, it is realized that this rule is
not 100% followed, especially during the rainy season.
Majority of accidents that have occurred in Nepal
are CFIT related accidents, and accident investigation
reports revealed that ‘VFR flights entering into IMC’
in many cases has been found as the primary reason
behind such accidents.

Many formal and informal discussions/communications
were held among the concerned stakeholders in the
past to develop some Performance Based Navigation
(PBN) routes up to certain optimum points enroute to
enhance the safety of flight operations and to increase
the accessibility to the major hilly destinations. This
article includes all those concepts in refined form.

Present Challenges of Hilly Airports

Hilly airports having enormous flight potentialities
like Jomsom, Lukla, Jumla, Rara, Dolpa and Simikot
are situated in the tough terrain environment. Such
airports are lacking with ground-based navigation and
surveillance facilities.

Besides that, those airports are connected to the major
hub airports by the direct VFR routes only. Pilots do not
have any opportunity to join protected IFR routes up to
certain optimum locations from such destinations.

Because of the above reasons, flight operation during
monsoon season to and from such airports are highly
challenging. Aircraft in some inadvertent situations
when enters the bad weather situations loses the
visual references and in worst situation, crashes into
the tough terrain resulting into CFIT accidents. This is a

bitter truth in our case.
Significance of Performance Based Navigation

PBN is the method of navigation that allows aircraft
operation on any desired flight path based on the
performance of the aircraft within the coverage of
ground- or space-based navigation aids or within the
limits of the capability of self-contained aids, or a
combination of these.

PBN helps in fulfilling the ICAO Strategic objectives of
Airspace Concept such as enhancing safety, increasing
ATC and airspace capacity, improving efficiency,
enhancing accessibility to the airports and reducing
the impact on the environment.

PBN now a days has become the utmost air navigation
priority of global aviation communities. Aircraft
manufacturers are introducing many new aircraft
for industries having capabilities for different PBN
operations and therefore, demands for necessary PBN
airspace infrastructure have been rising day by day.

PBN can be used in developing efficient air route
network. PBN allows different ways to construct most
direct routes. As per PBN Manual, Doc 9613, following

navigation specifications are used for enroute
application:

RNAV 10 (RNP 10) Oceanic/Remote

RNAV 5 Continental/Enroute

RNP 4 Oceanic/Remote

RNP 2 Continental/Enroute

Among the above specifications, for enroute

application like ours, only the specifications that can
be suited are either RNAV 5 or RNP 2. CAAN in its PBN
Implementation Plan adopted a strategy to apply RNAV
5 specification for the construction of domestic air
route network. Some efforts have already been taken
place to develop the new domestic routes with RNAV 5
specification as per the plan.

However, ICAO APAC Seamless ATM Plan, V2.0, 2016
has expected that all Contracting States use RNP 2
navigation specification for enroute application in
Category S airspace. APANPIRG ATM SG6 meeting
as endorsed by the participating States also focuses

CAAN Souvenir 2018



on the implementation of the same specification in
enroute application. So, keeping in mind the above
obligation, Nepal PBN Implementation Plan is to be
revised and the existing domestic route structure is
to be developed and/or revised accordingly. In doing
so, consideration must also be given in enhancing the
accessibility to major hilly airports of the country.

Significance of PBN for the betterment of air route
network can be understood by the following bullets.

a. PBN routes with appropriate MEA will provide
protected airspace for enroute navigation. For
this purpose, RNP 2 routes with some protected
altitude appropriate for STOL aircraft can be
constructed.

b. This type of route provides the opportunity for
cloud breaking if aircraft is within the weather
and helps in reducing CFIT related accidents.

c. Diversionary orinbound PBN routes having lateral
separation with the outbound route can also be
developed for the safe and smooth flow of traffic.

d. Thereisnoneedofground-basednavigationaidsto
construct PBN routes based on RNP specification.
Waypoints with WGS-84 coordinates of the
desired position can be employed to construct
such routes.

e. Aircraft having RNP 2 capability flown by
appropriately trained pilots will have better
access to the airports.

f.  Thus, PBN can support enhancement in
accessibility to remote airports by developing safe
and cloud breaking procedures and by allowing
capable aircraft to fly in PBN routes.

g. By doing so, PBN will also support in enhancing
safety of aircraft operations to and from such
airports.

Recommended Activities

To facilitate flight operation to and from remote
hilly airports, by enhancing the accessibility to such
airports, appropriate agencies within CAAN must put
into effect the following activities:

1. Consult the stakeholders to collect the necessary
information such as their needs or views about
the ATS route structure.

2. Generate necessary waypoints and construct the
preliminary outbound routes from Kathmandu
and from some hub airports with appropriate
PBN navigation specification, particularly RNP
2, having minimum enroute altitude up to the
suitable waypoint appropriate for STOL aircraft
operations. This activity shall be repeated until
optimum MEA is achieved.

3. Develop similarly the diversionary or inbound
routes with optimum MEA so that outbound and
inbound or diverted traffic can be handled easily.
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4. Name the waypoints and routes with the naming
conventions as specified in the CAR-11.

5. Interact with the stakeholders and revise or refine
the enroute procedures accordingly.

6. Check, verify and validate the procedure and
finalize the whole design document package.

7. Get approval of the whole desigh document and
publish the enroute procedures in AIP Nepal.

But that is not the end. Foremost thing is the aircraft
and aircrew qualification to fly such routes. Once STOL
aircraft operators and other interested operators
get approval for RNP 2 application and when they
implement such application, then only the published
procedures may start showing the desirable effects in
the Aircraft and ATS Operations.

Exemplary Domestic PBN routes

Some examples of PBN routes, particularly RNP 2, for
some selective sectors are presented below. They are
just the preliminary concept. They can be modified, or
other appropriate routes can be developed as per the
need, taking into consideration of enroute obstacles
and STOL aircraft operations. Approximate values of
MEA are presented below based on brief study of the
available terrain data. Detail analysis of terrain data
and route segments including the turn protection may
result in different but more accurate values of MEA.

1. For flights originating from Kathmandu to hilly
destinations towards East

a. Construct route T5 connecting Kathmandu-
Rumjhatar-Bhojpur and up to specified
waypoint WP3.

e This route facilitates flights to the
destinations  like  Lukla, Phaplu,
Lamidanda, Rumjhatar, Bhojpur and
Tumlingtar.

e  Develop inbound or diversionary route
T6.

b. These routes will allow opportunities for
STOL aircraft to fly IFR up to terminating
waypoint destined for hilly airports. ATC
during IFR Operation, instead of clearing
aircraft up to IGRIS, can clear up to the end
of the outbound route.

2. For flights originating from Biratnagar to hilly
destinations

a. Develop routes T3 and T4 connecting
Biratnagar to the specified waypoint WP3
and WP4 respectively which will facilitate
flights to Tumlingtar and Bhojpur.

e  Theseroutes may also serve as inbound
or diversionary routes for one another.



b. Develop route T1 connecting Biratnagar to
WP1 in the North.

e This route will facilitate flights to
Taplejung.

e Develop inbound or diversionary route
T2.

c. ATCduring IFR Operation, instead of clearing
aircraft, up to ITARI can clear up to the end
of the outbound routes.

For flights originating from Kathmandu to hilly
destinations towards West

a. Convert all three existing Whisky Routes
W17, W19 and W41 routes into RNP 2

routes.
b. Construct RNP route T8 from PHR DME up to
WPS.
e This route may facilitate flights to
Jomsom.

e RNP route replacing W41 may facilitate
diversionary route to the suitable
alternate.

For flights originating from Bhairahawa to
Pokhara

a. Develop route T13 connecting Bhairahawa,
JULET and Pokhara.

o RNP route replacing W41 may facilitate
diversionary route to the suitable
alternate.

For flights originating from Bharatpur to Pokhara

a. Develop route T9 connecting Bharatpur and
Pokhara.

e RNP route replacing W41 may facilitate
diversionary route to the suitable
alternate.

For flights originating from Nepalgunj to hilly
destinations

a. Develop route T14 connecting Nepalgunj
with Chaurjhari and beyond up to WP16.

e  This route will serve Chaurjhari, Jumla
and Dolpa.

e Develop diversionary route T15 on
Nepalgunj-Salley Track which may also
serve above destinations.

b. Develop route T16 connecting Nepalgunj
with WP17 in the North.

e  This route will serve Surkhet, Bajura,
Simikot and Jumla.

e Develop diversionary route T17 on
Nepalgunj-Sanphebagar Track which
will also serve Safebagar and Bajhang
airports.

10.

c. ATC during IFR Operation, instead of
clearing aircraft up to BABAI, can clear up
to the terminating of the outbound route
segments.

To relieve pilots from maintaining high and single
MEA if any, the above routes may further be
divided into segments with different MEAs.

These routes will allow opportunities for
STOL aircraft to fly IFR up to certain specified
waypoints, increasing the convenience to fly to
hilly destinations and will help them in case of
diversions also. By the terminating waypoints
of the outbound routes, if weather becomes
VMC, aircraft can request for cancelling IFR and
maintain VMC till destination airports, otherwise,
aircraft can elect one of the appropriate inbound
or diversionary routes for the most suitable
alternate(s).

The network of routes proposed above is just
the conceptual one. The concept can be deeply
analyzed to explore the better options and
necessary modifications can be done.

The tabulated list of RNP 2 routes along with
conceptual route chart to enhance safety of flights
to some major hilly destinations and to enhance
accessibility to such airports are given below.

Table. List of Proposed RNP 2 Routes

Route Proposed
Sector Naming MEA Remarks
VT-WP2 T1 9000ft 1. Proposed
VT-WP1 T2 9500ft routes can be
VT-WP3 T3 9000ft Sé‘ggggto
V;;V\{PS-WP4 T4 9000ft .
[Elaipun] different
KT-WP6 (RT)- |T5 11500ft MEA for each
WP4-WP3 segment.
KT-WP7-WP5 |T6 10500ft 2. Proposed
routes can
PK-WP8 T8 11500ft be modified
BW-JULLET-PK [T13 8500ft to achieve
] optimum MEA.
BP-PK T9 7500ft 3. Waypoints to
NG-CJ-WP16 T14 11500ft be named as
NG-SL-WP15 T15 11000ft per CAR-11
NG-WP17 T16 12500ft EEITEME TS,
4. Presented
NG-WP18 T17 10000ft route names
are just the
examples.
Can be
named as per
CAR-11 and
ICAO ICARD
guidance.
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Conceptual RNP 2 Route Chart
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HFAF I qfeed aRaRA ARTFE FAT L AT @ s |
T TANAST GIHR [AERES TAST Ao G |

FUTSAL

3% ekl TR WiRlRdt afed HEETEshey HIthd
TS ST Tled 004 | ol RETTd THT FHIATIHT
UL qdl WA | i meTdTehey e geqet

STCATIRT TEE HhlIlcHh §IWTehIeT 3t T&dd 3T
FeTah! AT ST AT EThe AR s fhid
Ro6R|¢|2 Td UfdaTideh T Wuen! o |

FAShT SEUATE Al ST q1 T g fore, free
e T g | =8 gt aTiusRTeRT aEtaei
R weer fafv=r aduT sfw & v fafer sawemer

o
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SETEERT STAARA T SHAAT ST T ATATATRAT AT
ot | 7l UgETd =T Aviation Hospital @7
UfEheTH T TN STET AREH Slesl  URUSHRH gkl
fomTIaR TToet s1faTe FquT Afgsher SehaTT (Class-1,
Class-2, Class-3) 37 9 greue B, ar EANIE
Th3I3E TS Tfehd ST ATZHHE losiehl qHT
FIq WIS RS U Higshel JhaTd GHd G | HEST
FIAT SHCSIHT YT IUCTSY TS Hichl HTS ATRIHUTehT
FHaRieeas fadt uel ogfeaa aom swuel 3w=m
gfaem ufq feemsT afed | @@ it afa=ieaT Aviation
College T9T University @le sk ST Theory of
Flight, Air Navigation , Rules of The Air, Air Traffic
Services @Eq fafi=T tiyoe grafeq fosr aiq
AT T @18 TS Hidh | T@are uhuge ufd qeishr
TN TG TS W HHANIGERT Trdiiel Tgierdd awT
ITaEaEnT TaTeTT ST T o |

ITRIRIOT SHATATS 8TS TaT fag SAHRAT Anil ATt
Aeronatutical 4T Non Aeronautical EFH‘IE?WF(W
o+ Afafe~ saufuerrarar ts @enfad T dfad ger
2 | ot gfeE, aereee e 31T Tt i
FUEARIEEATS  HaT qT giaem fag qdarerueTs aod
F= Ul G feg miien @ Uit MeRT ETRIer
UITERUTST @ W6 EATS T GEferd @i sual &arg
e T U4 U gaT I9 WA el SAHHYIT
ATITF NG | FHEART FHeATUTh ISR TEANT T TEHIAT
TiftreRtuTeh serETaT e 3% S a1 1wl T e

" & 9= o0 YIith HUGh! AR Yo sUTddcagese

HATE-SAAEATI T @ikl | HUT ATSHTEE STel Ioaf
HIEIGMT AT TV Tige aHey Wedra Tiear fafs

TafshaT UTeT ST STTEIT 3 |
HEed
JITEIIHT Stress T™T Fatigue Management TGRS

Theory 9&TT AT Relief g1 T 8IS | THT detd, T,
giaer us sefaes amer aftres gt faatss v s
qIT AR Feael TRl wg SR qul @t amd
T¥ES | oF, o7 T idael ey Tt i afepe |
T dhelel YT HELd, AT &I, YUTRITH, YTshideh
ThameheTuge feet AT TP © | STiedl E%E ™
Sfq afsre @ el aewe ™ @fa ges 1 | i
UHT TSI deaals Waishs ShATehelld Us WeohHeh!
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HTEAHETE ST feRTe dfehes | w75 T ArIet Su=a
T 9eaT AT 3 AT Afeg 3T & | ISTT &HT Sheet
g 3= AAIeTe | T A, TeRiIceh diagen ard daT
TR dged! & @ U YUhle Taishs ShamsharTd
3TTI AT TS Heed ol S |

e T &1 9 BTHT STTRAT T Ui ot e faa |
FUST ST T S TS A ST 7T A THATERT
AT ST HER THeh! AT U32T hiaT THd GedT3eHT |
T HTATAHT T ShteRiggeh! aArt Cardio Exercise
AIF Fa | A Tk HATATEEAT BT
3T FHISEE SHHET TIT HIST Cardio Exercise qoT
Relaxation T @t T 37eh! ®I3T Indoor Game (S
fefe, v, fafaae omfe) &1 anft sveer gg S&d
B | g Taaeer i Ty saeee & feu &g aer
oJehTehT TG TaHTTeTelhel THd STTITIH gt ITHIT T
T B STHaTE AT T TaHTT GRaqmr a8d aTvarre gt
HFS | AUTS AT IS UTfersheorT fafir= S, o,
SUGHEHT HRNT FHANIGE g5 TaR HeTaTehT SHAAT
JTeTies s de T U aredT, i Tt e
TS TaT HTe T U qieefifa, STTaaehTier STawerTaTs
S T IR &aaT gifed 98 eenar 96T &g
o e, At ATEaE FHART AT Physical Fitness Tshah
STufiErt qushlel 8t fommreeereenT fammeerer fmfor &
SHHAT T Tafor & GehenT farTeeTERRT Ui giaemed

Uaishg fhamshaTdenl @t drefehTefi EHT Teishs qarar
gfed g L Policy Level S1¢ IHehT AT g7 STTEYIH
fEs |

e HT

Ucdeh Afthel B T H FYHT MR herd @ TR
g | ifaenid wife gt 99 wid g=d T & ar g
gHIeT SWehT IRl /T & T 9 S I q T
giedt 28, H UM Totshs FFaTsharTdes T gt go
I T St q9 g Ui d et g SReels Ui
TS femg | STRAT TgeT A B4 3NRAT FHUH foah
3, aedT faed FHe s Tareft wTeshT g 99
HEATRT AT i THT AT | Seter Tiaeretar agamft
¥ Te gar foraeenT U T &9uT fer ST s |
HYEHT T T TGRISS A1 AATee Te SATHTISvaT 9818
T T ST T T T3S | WeAHS STt Tebehl &
I TeTHg HATRATIATS IHEhT HEeaqul 7T, HTOTa]
TS, SIaeh! TR TRF=S | Jeh! 1d 3 SI1d & 7
e et g1 9T | T o T i, T aea fade | 8 deer
e ufd SHTRTNGT, SHIETAT Us ShdsdudEvrar |
AT |
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-H.R00% HIGHT FHISHTSIRT T=RAT ¥ fae g

TormT STETAROT TR UT=ITd Y% HUShT ETHT 4TS SaTehl
STARTE SIS R0\ HIST TWT HATSYAT € Y YT & Hehohl
B | I T STUTEHTERT TS sTedel T 203 T ufeadl Ueeh
T ST & e 8ATS STRTSTRT SiaaTeenT 224 Iy &
Hoheh! B | 99 ATHT fameeen! aHTae T afafager e
farehTer & HehehT & | T FHRVTC ST fergarent AT FHATHT
T HEST BUHT SATIaSTEd T TR WU 3 | JHL 8T8
Srerereten! fmior T wfafenr fawmeE  siufes g
qatent faear Tafquent WU, TR ga oTiie fawm,
R famr T faveasr @9 vreem =fe T TR-UE
fererent ugr T rarerent fored T o1t EesT v g fue |

AUTAHT ZATS 4T ¢

TN §aTS SaTeh! farshTehT ST TaT Tl TaRETS~Heh!
V{HRT SFTIET 3PS | R02W ATEHT TATIET HUHT I
TRATEH 004 FTAHH SEFET <o a¥ & Hohehl S |
Y HIF g9 WHEH 230-R00 Uil faum @ig
MY IFRIMCT ISHA® ITEAT HTTeT TETTHT BTHT ST
TRAEHS T e fwsEmesr wfedt & daer uft
TR feraaeht AT ST=Uies TaT fareamen! STsidTSIr
T ereraT It ffuent fammesatTs quf somT Hemer T
TS Tehehl & | Tavar W §aTTE ATATATAeRT &FTHT STUehl
fasr afge & 2:co sfan faf Sereeet Yoo s
AT ST i STaeTrerT TRT UshaTeh! SITET &aTg anbidr
Té FRIMCT BT AT foEq® T | JuTelel i &
223 HT Geall AThHET ifd et M qvera fafy=
IHTEHT TS TRBIAT g3 TN | T8 ATER TS
3¢ IheETHTT §ATS BT HYHIAT WS Heheh! © | STHT ST
T 2R3 UTETd Gooll AT Hfadit garg damr fasft
ITIHAT FEAHIEE AT ATeT | AT qh T 2R AT
TTHT HUhT g TR T T 8R]¢ ATG HATATHT bl ATl

o
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TIATS AT G-t &9AT JaT HeTer 718 3Twaieh dhehl
g8 AT AT HATEHT Heeaqul AMEH  JLTUshT
| T 2R’ UYETA SN dth il STIaT HEIHIEE
TITOAT g, el aY HeTe g4 { Edls a< ga 9
afer T | gar Yuit, Icaufaf T HeT SATwITIAehT
ATIIIHAT U= §aTs TaTHT 3TAeh dWhehl ehl U,
JUT TS, TR U, hiEreh T quT AR T S/t
it amg@aT sraftes arr T fea e T aw T |
BT AT a% 2o T fofl  STdaT Hra-iee T8t
B | T ARt d% & 9T FAHIEE e B |
2ieehet srofigee Ui @isT o 3gR, Wi, faeww
fomtor e TR &Rt faehTEmT ATET qEETTET
T | LT ISH T AUTCTh CRATSHEe T T8
TREATE RAHT el T HIEh! ISHEEh! TN,
FISHTSIATS TR T 02 3G HATATHT Tehl fased
R T I TS JUh! HYh STHHT SeTeT-HT Teehl
TerTer RS T AUTeTeh! &aSTTelTesh AUTel UReATS&
o & | 3T ITEEeh! SISIHT ETHT S3MehT &S DaTehl
Tarehe ST gEa FHT 317 ST S | U RRATS S
3T g8 &Y Ufg T 2R%0 i@ TaT HaTe TR Thae
qIehetehT T8 TIaST, T 2]0R oi@ TaT fewdmi e
feTTgT CReTE, A 2R ek Ul faam suhr sty v
AT 22% ¥ U HTATHT ST S TIISTohT fagasamdt
FrSITAET Tl TS TS &Sl BTHT STeET HASIT T
Tt ufes TR et & |

ZATE TATEIETh! SAaedT:

TaTs HaTenR! fashr T fereamerT @THT SATawre: 94 qarar
Tt ot g i STt G- | STermmiae et ~dTermT
wieq faame T snfies grg=rareRr AT gars I
el fashrr gg St PRl | aX ferramm qatumeeet
foerre T foeam % Sa1e gEd TaHT SIHes WU | gers
Zftherent gigent arstmT T 2o aviefE T wRATE
AT TauTEIeHT ST faediehT Hriee sa1g ged
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TiqET T | afeor ofvRre g g qatdTe
TehT T afsar gt usife werT B | wRaehT 3i-<t
Mieg STaiifes foaneeie! afbs © FIS a5 a1
ETTAT TEohT GieTeT Fro=T TaueereT shT @ T SIS, TTHT
feraTeereT SiTetTesT T sfieraehmeh! STwarifte fammeererent
grstraT i yatem frwforehr srmT st g= |

JTSTERT Ui T EeTes famTeeeh! 38 T Taaior
T TTRT BUHT AT Pafie Ukt & | fammeeret s
gATS ATl HIF SAEASTEd T 5 AT aTeRuTa®shl gar
Jufeartq g1 MRl & | Taumeye et samaTie 9,
glecte T Y ITYeh SRIaWeT Tiatafige gl Tehr
T | THehT 3STEERT ATHT SIS ARYFHAT 6o 20 &%
AT TR IR T TR HETHT BicTUsh! el BHIS
FrRITeT faumeae T RS WS StHicHR! gaTs
STy faATTeaans & diehes | ¢R & fehaitHetT
hieTUeRT goTg TIRUIES HIS R0 &SR SIHIeITs YeteT USHTRY
T&T TR T AT TSR ATESE ST el USRI 2
T U] TATSUHT D |

aTfedt HemET farTeeret arstent qatureenT fasreaur fashme
gt gTHT ST STeTehT el Wt | gas qetemenT fmfor
el T HUETS yrufheskar faT 8 wremr faem gy
o e | 3T el HYEETs G gl & T
midfafusy Saar T fomreeears faear Tiéar
gieT =ifE BT T STrite s fammeeret & frsehr
TR Behl @i =8 TS SR e /ST
famTTeeent ATRT qTfee ToreT T SIS TehHT | HATSTehTeT
UTfehwEIe YT WTeh RV T STRTEHT BlfcesH T
TR B T TTfehs Tl TV HISHTSIHT STl T
TS STEWE TG g TRERT B | JE SAHEHT faHes
BifcesdT Yl ITgHVSA UGUUT THTEd  CRETS-HeEeeT
TATEehT HTeT SRIMSHT S | €16 HF qUAT 95 el
femTesahT Il HRUTT faIR feg ST wHd U T
feaTTg T STEqearEehl JTTEAT 3 |

gaTs qatuRuT ufe uAfeR! RO farraenr oTefit TR,
Folehl 3T, HUURIH! HH T JUMedl, T TsHideh
TEARUS & -0 | T HTeHTeeeh! it arfr o
UeH HM O T GLEATRe AISHIee SHIAT G0 795
TAATIAT STTCATHT T TRehTe | JaTegean! fafor maf,
T =ite TeTwaT Heed T STeieh! & G Hiad gIues |
ST frgee sTatifes fauTeereret ot sTrstehr fammr
&TTe ATTehT TTATOT T UTfehs Toret STHTe & W TG higd
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ST FEeatalt fag e W gaT | AT TR i
forTeIetas el fadeqdr T T Al |
HIETE Ufdeh HIST STeiehl TAHI0T MR Jaar qr e
SITE |ieh | WX dTelel SHTSSHT UThideh gaidT H9ed
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HSH GoTTeren! foear af g wds |

gaTs qarTe e sterent stae

T fyed ofauifey fommeoel @Ml 9UR T |
AT STUTe d%  F2T T 3T=ieh % AT
@l AT 2¢ F2T1 a7 fauee e faer ifens et
B | TR IFEUE FIIEE FEraHE TIeiae I
wfaa ot SeRen! 0T GEANHT WS Wbl 7.9, fehr
e RIaT dfgal STESHRT R R00’-3023 fi
T 3T SATATSHTERT IHEE R02%¥-R0%¢ FFAAT T §I0
ToRIT | R T T U g b | T ST
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Feg UGS | UITShUTeh! FRIHUGECTs TR FHT
HeTe TS o a7 #rid wHeRieEnT & |
ETehT ERTERKIT TRt el uehT TTiehvTel HITer
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Manager, CAAN

Emerging Aviation
Security Issues and its
Nepalese Context

an had a dream to fly in the sky as a bird.
After continuous efforts of brave and wise
persons, finally, the dream has come true. Air

transportation has become basic need of human being
these days.

As air transportation expanded, different countries of
the world realized the need of a single organization
that could manage all civil aviation activities. Thus,
International Civil Aviation Organization (ICAO) was
established as a specialized UN agency by States
in 1944 for administration and governance of the
Convention on International Civil Aviation. Presently,
ICAO has been working with 192 Member States to
ensure safe, efficient, secure, economically sustainable
and environmentally responsible civil aviation.

ICAO source says annual international air passenger
traffic is expected to reach 6 billion by 2030 from about
3.3 billion today, while air cargo transport is expected
to increase to 125 million tons from 50 million. It seems
that the air transportation has been growing rapidly.
The effect of growth of civil aviation in various sectors
such as trade, tourism, political and cultural activities
has made the scenario very complex.

Along with growth and complexity of civil aviation,
there are high chances of increasing threat level
and that requires advance security system. Despite
enhancements to the security system, terrorists
continue to view civil aviation as an attractive target
and continue to exploit vulnerabilities in civil aviation
system, with the aim of causing substantial loss of life,
economic damage and disruption to connectivity and
trade between States. To draw a sensitive picture of
aviation security, ICAO has identified global risk context
of increasing threat level as:

a) sixty-nine acts of unlawful interference were
recorded between 2011 and 2016.

b) attempts to attack civil aviation and airport
infrastructure with improvised explosive devices
(or IEDs) and person-borne IEDs continue to pose
a significant threat.

c) attacks on the landside areas of airports have
been growing to locations where members of
the public and passengers circulate at predictable

CAAN Souvenir 2018

times.

Considering the global risk context statement (RCS),
all member states also should analyze, identify and
develop local risk context statement of the country
and strengthen aviation security system accordingly.

InSeptember 2016, at the 39th Session of Assembly, the
International Civil Aviation Organization (ICAO) realized
the need of Global Aviation Security Plan (GASeP) as
a future aviation security policy and programming
framework to cope with emerging challenges of
States and industry. GASeP has been already applied
in some member States for effective implementation
of Standard and Recommendation Practices (SARP).
Nepal also should take benefits of the plan by adapting
it. Action plan should be developed in accordance with
GASeP framework and guidelines and implemented
accordingly. GASeP provides the foundation for States,
industry, stakeholders and ICAO in enhancing aviation
security worldwide and achieving five key priority
outcomes, namely;

a) enhance risk awareness and response;

b) develop security culture and human capability;
c) improve technological resources and innovation;
d) improve oversight and quality assurance; and

e) increase cooperation and support.

Security oversight is needed to identify actual aviation
security status of the country. It also enables States
to ensure the effective implementation of security-
related Standards and Recommended Practices
(SARPs). There are eight critical elements for aviation
security oversight system. These encompass the whole
spectrum of civil aviation security activities. The critical
elements are:

CE-1 Aviation Security Legislation

CE-2 Aviation  Security = Programmes  and
Regulations

CE-3 State Appropriate Authority for Aviation
Security and its Responsibilities

CE-4 Personnel Qualifications and Training

CE-5 Provision of Technical Guidance, Tools and
Security Critical Information

CE-6 Certification and Approval Obligations

CE-7 Quality Control Obligations



CE-8 Resolution of Security Concerns

ICAO has also fixed global targets of aviation security for
its member States. By 2020, effective implementation
(El) of 80% states should reach above 65%, by 2023
effective implementation (El) of 90% of States reach
above 80% and finally by 2030 EI of 100% of States
should reach above 90%. Various protocol questions
(PQs) concerned with eight critical elements have been
set by ICAO and given weightage for each question
to calculate effective implementation. Thus, it has
become necessary to review existing Aviation Security
System of Nepal to meet global targets of aviation
security as set by ICAO. To overcome the problem or to
mitigate gap between ICAO target and actual scenario
of Nepalese aviation security, it is urgent to initiate
short term and long term corrective measures.

Aviation security is one of the means to ensure the
safety of our flight to the destination. Different modality
or structures of aviation security are established and
practiced in different countries as per their requirement
and nature of the states. In some countries aviation
security function are carried by government agency,
in some country the system has been managed by
private security agency while in some countries it has
been jointly done by government and private security
agency. A state is free to apply any security modality
and discharge aviation security responsibility through
any agency as per state structure, rules and regulation
of the States.

In Japan, air carriers conduct screening function of
aviation security. Guarding and patrolling of airport
terminal, surrounding area, handling the matters
of bomb threat and hijack are done by National
Police. Regulated agent manages security measures
for air cargo. Training and certification of screeners
and instructor are done by an autonomous entity
i.e. Aviation Security Business Centre (ASBC). Japan
Civil Aviation Bureau (JCAB) under Ministry of Land,
Infrastructure, Transport and Tourism (MLIT) develops
rules, regulation, policies, coordinate among relevant
agencies and conducts inspection. JCAB is appropriate
security agency for aviation security of the State.

Presently, acts of policy formulation, documentation,
regulation, training and arrangement of security
equipment and infrastructure are done by Civil
Aviation Authority and Civil Aviation Office. Internal
security of the airport is done by Nepal Police whereas
external security is handled by Nepal Army and or
Armed Police Force. Security activities such as access
control, screening, guarding, patrolling are done by
Nepal Police. In some airport, Nepal Army is taking
responsibility of external security and in some airport
Armed Police Force are deployed for external security.
Aviation security responsibility is assigned to different
agencies in Civil Aviation Security Rule, 2016 and

National Civil Aviation Security Program of Nepal (Fifth
Edition 2018).

Even though committees like National Aviation Security
Committee (NCASC) and Airport Security Committee
(ASC) are provisioned in documents, rules and
regulation to coordinate among different government
and private agencies. Documentation part is almost
perfect but in implementation part, there are some
issues that should be resolved. Some questions or
serious issues are always raised in aviation security
audit that chain of command may not work effectively,
NCASC meeting may not held as and when required,
Nepal police deployed at airport may not obey the
instruction given by civil aviation security personnel,
etc.

Next case, almost all Nepal police deployed in airport
are given training and after some time they are
transferred outside of airport and there is always issue
regarding lack of training to Nepal Police. Higher level
of decision has been made to establish separate wing
under Nepal Police but not materialized yet. There
is similar situation within Civil Aviation Authority
of Nepal. There is a separate unit under it but not a
separate group or subgroup dedicated to take over
responsibility of aviation security. A lot of budget
has been spent in human resource, equipment,
infrastructure, documents, etc. but there is no
significant result achieved in this area. It is, therefore,
urgent to consider seriously on this matter by the
management.

Nepal has experienced first cycle audit in 2006 and
second cycle audit in 2010 conducted by ICAO under
Universal Aviation Security Audit Program. During the
time there was adequate number well experienced
employees almost competent as ICAO Expert. The
case is different now. ICAQO, then, changed modality
of audit as Universal Aviation Security Audit Program
- Continuous Monitoring Approach (USAP-CMA).
Aviation security scenario was not that much complex
like of these days. Due to some reasons, other
neighboring countries that were behind Nepal or in
initial stage have done a lot of progress in aviation
security. Thus, Nepal should give high priority for
aviation security in the days to come to march ahead
in comparison to other countries.

Nepal has just got relief from the stress suffered from
Significant Safety Concern (SSC) issued by ICAO. Before
starting audit, thus, well preparation is required, so
that no significant security concern (SSeC) will be
bored. Documentation and organization parts could
be at acceptable level but most of the developing
countries like Nepal generally suffer from lacking
effective implementation at airport level. Inadequate
access control measures to Security Restricted Areas
(SRAs); deficiencies in the implementation of airport
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personnel identification and vehicle pass systems; lack
of airport-level human and technical resources for
aviation security; ineffective screening and security
controls of non-passengers being granted access to the
SRA such other deficiencies are identified in auditing
process.

If there is plan of ICAO to conduct a recent aviation
security audit of Nepal, in short term, to face the
audit, an Action Team should be formed immediately
in coordination of aviation security department of
CAAN involving members from TIACAO, Civil Aviation
Academy and Aircraft Operators. The team should
receive protocol questionnaires (PQs) from ICAO, study
and analyze them and make necessary arrangement to
face the audit. Technical assistance can be taken from
Cooperative Aviation Security Program Asia Pacific
(CASP AP) or ICAO and also advice can be taken from
available ICAO experts. ICAO may also provide technical
assistance for auditing purpose through Combine
Action Team (CAT) mission but member States should
request ICAO well in advance.

In long term, a model can be - there should be
structural change in organization and change of
existing regulation to adapt appropriate model aviation
security for Nepal. A separate wing under Nepal
Police can be established for airport police like traffic
police and some incentive should be given to them to
maintain chain of command with civil aviation security
personnel. There is a separate unit within CAAN and in
addition to that separate group and sub group should
also be created having career opportunity.

As another model - airport police should conduct
guarding and patrolling, involve in bomb threat and
hijacking and inspection of terminal building and

around, and conduct general security. Private party or
security personnel deputed under section 21 of Civil
Aviation Authority Act, 2053 should involve in access
control & screening. Provision of NCASP relating to air
cargo should be implemented through regulated agent
(RA). Security Department of CAAN should works as
regulator and also develops rules & policies.

The issue of splitting CAAN as a regulator and a
service provider being hot cake and new Nepal Civil
Aviation Act, 2017 ( Draft ) being under final phase
of governmental approval, provisions mentioned in
Chapter 8 of the ACT seem insufficient and unclear. It
is, therefore, right time to consider aviation security
system modality of the other States and improve the
Act in line with provisions of Security (Annex 17) and
Aviation Security Manual (Doc 8973- Restricted).

Finally, aviation security is business of international
characteristics and any lapses in aviation security of the
country can affect aviation security system of another
country of the world. Improving security system is a
never ending process. Thus, whether there is an audit
case of ICAO or not, aviation security system should
be continuously reviewed, modified and improved to
strengthen the security system and cope with emerging
local and or global threat of unlawful acts.

Source

ICAO official website

Global Aviation Security Plan, 2017

Civil Aviation Security Rules, 2016

National Civil Aviation Security Program of Nepal ( Fifth
Edition 2018)

Civil Aviation Authority Act,1996

Nepal Civil Aviation Act, 2017 ( Draft)
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Manager, CAAN

Smart Airport

Introduction

mart Airport is a concept which is defining new
Stechnologies in matters of airport operation,

passenger services and economical medium
for cargo by respecting aeronautical safety and
security elements. The main functions are the airport
operation, infrastructures, checkpoints, passengers-
luggage-cargo control system, info points and internal
communications of the airports and also smart
connections with technologies.

A large airport typically has dozens of automation
systems that require automatic information
interchange among them to ensure safe and efficient
airport operations. However, those systems were
often developed by different vendors and were not
designed to be interoperable which makes systems
integration a very complicated matter. Ad hoc point-
to-point integration often proves to be problematic.
An integration framework is needed to avoid spaghetti
of integration. It requires a sophisticated integration
framework for defining the integration information
requirements and designing the systems integration
architecture.

As air traffic grows, airports need to adapt to the
requirements and to become more entrepreneurial
and proactive to changing aviation dynamics. Most
of the airports, nowadays are considered multi-nodal
transportation hubs for people, information and trade.

The goal of a smart airport is to make systems and
processes digitally aware, interconnected, infused with
intelligence and simple to be accessed by everybody.
Predicting capacity demand, providing enhanced
passenger travel experience, improving operational
process efficiency, improving staff productivity and
ensuring security and safety are just a few of the smart
airport targets.

The main ideais to create an integrated system, unified
and ready-to-use digital platform for the airports to
become informed and intelligent. The airports are
currently implementing isolated solutions based
on the concept of a smart airport. But working on
individual solutions will not lead to a smart airport, all
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the implemented concepts should be designed to be
introduced in the unified system of the smart airport.

As an example, passenger touch-points will not be
based on the same principle of the key information
interchanges at check-in, security check or boarding.
Instead of this simple principle, it will use a real-time
and continuous connection to the passenger, that
will permit access of the information anytime and
anywhere.

Revenue & Spend
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Airport Management Strategy. (Source: iata.org/magazine)

Those capabilitieswillenablealltheairport stakeholders
-airlines, security, operations, concessionaires and
other service providers to engage the passenger with
relevant information and offers. The direction of those
conversations is to be more personalized, media-rich
and valuable.

Smart Airport Service Frame work

The common framework followed by many airport
for its smart operation is as the given figure. It starts
with Airport Main Systems like: Terminal Operations
Management Systems (TOMS), Slot Allocation
Management Systems (SAMS), Ground Handling
Management System (GHAMS), Airport Collaborative
Decision Making (A-CDM) and it ends with Parking
Information and Flightradar 24 (Live Air Traffic Data).
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Source:https://www.tsystems.com/blob/254378/
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passengerexperience-data.pdf

All those systems are managed in a unified interface
that has Travel Information Enriched Repository,
Intelligent Collecting & Event Processing, Real-Time
Activity Streaming (one of the main goals of the
Smart Airport) and Passenger Predictive Analytics &
Monitoring Platform.

At this unified interface are added the Retail Systems
and GPS/WLAN. At the end the user (passenger) of
this infrastructure delivers Information, Guidance and
Value.

This Smart Airport experience allows an End-to-End
customer communication from leaving home until
entering the airplane. The airports gain full benefits out
of digitalization. It gets the focus to their customers.

A few examples of the functionalities: If a flight is
delayed, the restaurants and the shops near that
terminal will send their offers to passengers of that
flight. The passengers will always be informed about
how many persons are at the check-in, what is the
waiting time and what is the fastest way to the gate.
Value added services are represented by vouchers
when passing by selected shops or discounts.
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Source:SITAOnline/intelligent-airport-meia-ict-
aviation-forum-2013

Key Elements for Smart Services

The sensors, connections, collaborations, mobility
and analytics are the key of the smart airport. Digital
cameras are used for monitoring passenger queues at
check-in, security check points and parking areas. In
the designed smart phone applications, geo-location
will be used for reducing passenger congestion.

Track & Trace technologies for tracking the checked-in
luggage will be used. Social networking sites are used
for influencing the buying patterns of a passenger
at the airport. It will be used as media and opinion-
influencing platform for information related to airlines,
food, shopping, travel, etc.

Processing luggage touch-less through sensing devices
andintelligent systems will be animportant step. Check-
in, security, payment, etc. will be achieved through
sensors, connectivity, smart phones and automations.
Those self-service systems and smart parking systems
are enabling a hassle-free travel.

One of the most important parts of the Smart Airport is
represented by the Integrated Airport analytics across
disintegrated systems to slice and dice the data in
order to analyses past performance and predict future
performance.

Challenges and Solutions

There are a few important challenges for the traditional
airport that the Smart Airport will solve with new
technologies and ideas.

e  Dissatisfied Passengers: The main points of
the solution to this challenge are: touch-less
self-services with no wait time, timely event
notifications, on-demand contextual info delivery,
etc.

To solve these points the used technologies are:
e-services & mobile services, location-based
personalized info delivery on user devices and
automated barcode/RFID/Sensors systems.

e  Declining Share of Aeronautical Revenue: To
solve this challenge, the passenger spending at
the airport should be improved with promotions/
targeted offerings and the retail planning must be
optimized and based on the real-time passenger
flow information.

The technologies used are Analytics — CCTV,
Video and Social Networks, integration of non-
aero services, Bluetooth and Wi-Fi access points
to geo-locate passenger concentration points

o Increasing Competition: To achieve this there
three main points: continuous innovation,
improved marketing and brand building &
improved airport rating.
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The key technologies are exactly the main ideas of the
smart airport: technology innovation models, portals
for smartphones and analytics for performance and
improvement.

e Outdated/Unreliable IT: This is the most
often problem of the traditional airport and
its solution is the smart airport. On-demand
IT resource & services, integration of airport
systems, automation and self-service on end
user devices are the solutions. The technologies
are based on multi-channel collaboration and
cloud, automations (Sensors/RFID/Wireless/
Smart gates, etc.), airport analytics/predictive
information and airport mobility/augmented
reality.

Airport interconnectivity

For most passengers, the travel experience starts with
a form of transportation to the airport. Minimized
travel times and a reduction in the environmental
footprint were highlighted as the key drivers in
determining choice, whilst the ultimate goal is for
greater integration in terms of interconnectivity-

J Between different physical transports;

e  Of processes, passenger luggage handle
improvement;

e  Of data, so that service providers can adapt to
the new requirements.
Studies revealed what passengers would like to
see in the airports

What passengers would like to see in the airports

Self check-in Kiosk's at the airport
Notification when your bagges loaded on the plane
Self service bag drop

Automated self boarding gates

Remote checkin and bag collection from whwreer you.
Permanent Electronic bag tag for frequent flyers
Use frequent flyer card as permanet boarding pass

Automated self service immigration and self service... _

Use my mobile phone to check in and nevigate me

o

20 40 60 80

Source:based on https.// www.internationalairportreview.com/
article/34859/future-aviation-next-20-years

Projects for Smart Airport
® Passenger Transport:

v' Recognize passenger is delayed in traffic —
automatically rebook flight;

v" Driverless vehicles in the airport;
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v" Inductive charging for cars and all airport
located vehicles;

Check-in:
v' Bypass terminal entirely — premium travelers

check-in offsite, pass through security
enroute;

v' Biometric (face recognition and iris scanning
Jand/or genetic information used to check-
in passengers automatically upon airport
entry;

Passenger Luggage:

v' Passenger self-loading of luggage to
container or direct to airplane;

v'  Self-tagging luggage introduced;

v Luggage sent straight from airport
to destination on arrival via secure
intermediary;

v'  Entirely automated end-to-end luggage
handling systems;
Security/Immigration/Border Control:

v' Global trusted traveler program in place;

v Ambient technology scans on arrival in
terminal;

v' Optional genetic profile — based security;

v" Optional body-embedded identification,
Smart identity cards carrying personal
biometric and genetic data;

Boarding:

v' Facial recognition used for operator-less
boarding gates;

Passenger Communications and Tracking:

v' Passengers can access unified interface from
whole smart airport through one device;

v' Widespread interactive surfaces are enabling
real-time information and feedback;

v" Natural language interfaces;

v' Biometrics and genetic profiles identify and
track passengers through the smart airport;

v RFID enabled smart airport — providing
access to real-time location information of
all objects and individuals;

Retail:

v" Intelligent systems used to dynamically
change store layout and displays in order to
be prepared for different sets of passengers
flying through at different times and their



historical sales trends;

v"Intelligent short-term forecasting of retail
trends and behaviors based on predictive
analysis of social media dialogues;

v" Personalized offers in straight connection
with the destination;

v" Discounts/offers for those arriving at the
airport before the standard 2 hour window;

® Leisure:

v Immersive technology enabling
personalization of the local experience,
tailoring to specific interests such as heritage
or shopping;

v' Airport becomes a resort-style destination
with minimal space for holding passengers
pre-flight;

v' Day/overnight surgery center
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Conclusions

1. Smart airports will have to use multiple
intersecting digital and automation technologies
that have to converge in solving the new
technology challenges.

2. To deliver a genuinely customer-centric
experience, the smart airport partners will need
to go beyond data sharing and ensure extended
collaboration, from strategic planning through to
operation decision-making. The same data will be
shared and enriched by various users — including
the passengers themselves — who will control the
level of access to their personal information.

3. Smart phones, social media, airport sensors
and new applications will generate exponential
growth in data. New artificial intelligence
knowledge-management tools, such as predictive

analytics, will enable the generation of powerful
new insights and identify emergent trends and
patterns.

4. Tomorrow’s airport will be a complex environment
passenger-centered, being based on collaboration
and innovation. This means critical roles will
emerge around deep customer engagement,
complexity management, and partnership
working and innovation delivery.

5. Constant scanning of the long-term horizon will
be critical to identify and assess emerging trends,
forces, developments, ideas and weak signals
that could have a direct bearing on the airport
environment.

6. Effective management of a complex, distributed
and potentially outsourced information and
communications technology infrastructure will
be a core competence required across the smart
airport.

7. Rapid technological change, rising service
expectations and the demand for free high-
speed wireless connections are pushing up the
cost of upgrading and maintaining the airport IT
infrastructure.

Bibliography Links

https://www.icao.int/safety/fatiguemanagement/Pages/
Resources.aspx
www.iata.org

https://www.internationalairportreview.com/article/34859/
future-aviation-next-20-years

https://www.sita.aero/resources/type/surveys-reports/it-trends-
insights-2017

http://www.cisco.com/c/dam/en_us/about/ac79/docs/pov/
Passenger_Exp_POV_0720aFINAL.pdf

http://www.aaco.org/Library/Files/
SpeechesAndPresentations/5th%20AAC0%201T%20
Business%20Forum/ARINC_Smart_Airports.pdf

http://www.wipro.com/documents/intelligent-airportsyour-
runway-to-success.pdf

https://en.wikipedia.org/wiki/Internet_of_things

http://www.amadeus.com/airlineit/resources/reinventing_the_

airport_ecosystem/downloads/amadeusreinventing-the-
airport-ecosystem-2012-en.pdf

https://www.t-systems.com/blob/254378/
f53cad7e93d458e48dd5873clab91elf/dl-ttl-
passengerexperience-data.pdf

http://www.wipro.com/documents/intelligent-airportsyour-
runway-to-success.pdf

http://www.slideshare.net/SITAOnline/intelligent-airport-meia-ict-
aviation-forum-2013

https://www.Inttechservices.com/blog/industries/airports-of-the-
future-transforming-air-travel

CAAN Souvenir 2018



Fly Heading 230

Devendra Prasad Shrestha
Manager,CAAN

vector is a heading (magnetic) issued to an
Aaircraft to control its flight path. The radar

vectoring procedure is one of the management
tools which can be used by air traffic controller in areas
where air traffic control service is provided. The basic
methods of radar vectoring are constituted of several
rules in order to handle all aircraft to achieve maximum
use of airspace.

Air traffic control radars are devices which are used
by air traffic controllers to detect, monitor and guide
aircraft within a delimited airspace region. Radar
vectoring is a part of radar control where radar control
is a method of providing air traffic control services with
the use of radar and Automatic Dependent Surveillance
(ADS-B). The provision of air traffic control services
without the use of radar is called procedural control.

During increased traffic at the airport, radar vectoring
becomes the standard procedure in most of the large
airports to arrange aircraft in sequence to ensure air
traffic flow management for the most efficient use
of airspace. Nowadays for growing traffic condition,
radar vectoring is essential tool for management and
handling of traffic. In some airfield procedures, radar
vectoring is a mandatory procedure to guide aircraft
on the final approach track.

In radar vectoring procedure, the controller can assign
headings, altitudes and speeds to IFR aircraft in order
to guide aircraft in his area of responsibility above the
radar vectoring altitude/minimum vectoring altitude.
Minimum vectoring altitude is the lowest altitude,
expressed in feet AMSL, to which a radar controller e  the air traffic flow management in the arrival and/
may issue aircraft altitude clearances duringvectoring/ or approach phase of an instrument approach
direct routing except if otherwise authorized for radar procedure

approaches, departures and missed approaches.
Whenever a controller provides radar guidance by
vectors he is supposed to take responsibility on all

e the IFR aircraft arrangement in sequence in the
arrival and/or approach phase of an instrument

navigation parameters: heading, altitude, speed (rate approach procedure

of climb/descent) until the interception of the final e  the horizontal and vertical separation between all
approach track. departing and/or approaching IFR aircraft
Basically radar vectoring is mainly used by the ATC as a Beside these radar vectoring can be used by the
tool in order to ensure and enhance ATC as a complementary tool in order to enhance:
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e  The optimization of departing IFR aircraft climb
inside or outside an arrival flow

e The en-route IFR traffic regulation in complex
situations when classical management is failing

e  The assistance to IFR or VFR aircraft in emergency
or PAN-PAN situation where aircraft needs
immediate assistance.

e  The assistance to lost pilots or deviating pilots
from their cleared track or other cases where the
situation needs it like specific pilot requests.

. Maximize use of available airspace and comply
with noise abatement procedures and avoid areas
of known hazardous weather or known severe
turbulence.

e  Maneuver an aircraft into a suitable position
below the clouds near an aerodrome for a visual
approach and landing.

In most busiest airport, the radar separation minima
varies from place to place depending on the integrity,
accuracy, reliability and coverage of the radar system
with minimum 3 miles of separation between two
aircrafts ranging up to 10 miles as authorized by the
appropriate authority. The separation minima is lower
for aircrafts close to the airport or within 40 miles
from the radar antenna site and is larger for aircrafts
flying beyond 40 miles from the radar antenna site.
Whenever two aircrafts are observed on radar screen
with proper identification but without required
horizontal separation minima at different level, one
of the aircraft has to hold to achieve the required
separation minima in case of arrival or if both has
to pass through the window level which generates
unnecessary fuel burning, noise pollution, extra
workload and loss of time. When an aircraft with air
speed 200kts or below conduct an orbit she will make
standard rate of turn of 3 degree per second which
takes her 2 minute to complete a 360 degree turn.
The aircraft once completes an orbit, the horizontal
distance between the two aircrafts is increased by
6NM or more. If the airspace where the aircrafts are
operated requires horizontal separation minima 3NM
only then the gap between two aircrafts are more
than required. To reduce such kind of unnecessary gap
between the two aircrafts, the aircraft are assigned
certain heading as per requirement by the air traffic
controllers.

Radar Service in Nepal

Radar system was installed and came in operation at
Kathmandu airport since 1997 under Japanese official
development assistance. The Japanese government’s
grant to modernize TIA came after two major crashes
involving Thai Airways and Pakistan International
Airlines. The system was terminal radar control system
with radar control service provided in terminal control
airspace up to 50NM from Radar antenna site at

Kathmandu airport. The system consisted of Primary
radar and Secondary radar. As the radar antenna site
was installed within the Kathmandu valley surrounded
by high hills there were lots of blind spots with loss
of radar identification at various spots outside valley.
Due to the limited coverage of radar system MVA
designed had higher altitude restriction which made
almost impossible for radar vectoring during normal
operation. Taking into consideration of the altitude
restrictions it was restricted to vector aircraft only
during departure in old radar system.

Theinstallation of asecondaryradarat Bhattedanda had
been proposed in 1994 when the Nepal government
approved Japan’s plan to modernize TIA. However,
the plan was put on hold due to multiple reasons.
As TIA is situated in a valley surrounded by hills, the
coverage of the existing radar does not extend beyond
50 nautical miles (90 km). After long awaited years for
the upgradation of the radar system of 90s, the plan
to install a sophisticated radar system materialized
in 2013 when JICA approved Rs. 906 million grant
for Nepal as part of the broader TIA modernization
project. The MSSR installation was completed in July
2016 after four years of work. Finally MSSR came in
day to day operation formally from Feb 1st, 2018. The
current radar system has the capacity to identify up to
4,096 aircraft having Mode S transponder capability.
CAAN with the financial and technical assistance of
Japan International Cooperation Agency (JICA) has
installed En-route Monopulse Secondary Surveillance
Radar (E-MSSR) at Bhattedanda of Lalitpur and
Terminal Monopulse Secondary Surveillance Radar
(T-MSSR) at Tribhuvan International Airport (TIA). The
MSSR coverage has extended to the entire eastern,
southern and Himalaya regions, and up to Surkhet (250
nautical miles or 463 km) in the west. As the newly
installed system has higher coverage and reliability,
MVA designed has been lowered drastically compare
to old radar system which have given liberty on radar
vectoring for landing and departing traffics above MVA
in controlled airspace.
-'thj

et

Lt

MVA chart designed in late 90s
TIA
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Existing MVA chart within 50Nm of
50Nm of TIA

Conclusion

The basic methods of radar vectoring are constituted
of several rules in order to handle all aircraft to

achieve maximum use of airspace. During increased
traffic at the airport, radar vectoring becomes the
standard procedure in most of the large airports to
arrange aircraft in sequence to ensure air traffic flow
management for the most efficient use of airspace. The
air traffic controller can give vectors to one or several
aircraft in order to reduce the horizontal separation
with previous aircraft in the approach sequence or to
shorten the distance to the approach gate area. The
advantage of this method is that air traffic controllers
will ensure the continuity of air traffic flow management
and answer the need of fuel saving requested by
airline companies. After the installation and operation
of newly installed MSSR in Nepal, vectoring is a
common tool for adjusting required distance between
two arrivals without holding requirement. This kind
of air traffic control tools benefits airlines for fuel
saving, reduction on carbon emission, sound pollution,
smooth and continuous flow of air traffic.

Sources:

Various internet sources
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Kiran Kafle
Dy. Manager, CAAN

Carbon Footprint of
Aviation Industry

dioxide (CO,)releasedintheatmosphereasaresult

of activities of an individual, event, organization,
or product. It is the total amount of greenhouse gases
produced directly and indirectly by everyday human
activities, usually expressed in equivalent tons of
CO,. It is calculated for the time period of a year. An
increase in greenhouse gas emissions, and therefore in
carbon footprint, is the primary event associated with
climate change that has led to global warming. There
are countless things that we engage in that contribute
to greenhouse gases, with transportation being a huge
contributor. And with so many makes and models of
vehicles on the road and planes in the air at any given
time, travel has a huge impact on what goes in our
atmosphere. Here in this article, the writer is trying to
explain the carbon footprint of aircrafts.

Carbon footprint is the total amount of carbon

More than 100,000 commercial flights take place a day,
creating a lot of carbon emissions. Those emissions are
potentially more damaging than those from ground-
based transportation because most of them are
inserted directly into the upper atmosphere where
they cannot be absorbed by the normal carbon sinks-
trees, oceans, and the earth itself. Keeping in mind the
admonition of Hansen (2008) “If humanity wishes to
preserve a planet similar to that on which civilization
developed and to which life on Earth is adapted, paleo-
climate evidence and ongoing climate change suggest
that CO, will need to be reduced from its current 385
ppm to at most 350 ppm. If the present overshoot
of this target CO, is not brief, there is a possibility of
seeding irreversible catastrophic effects.” International
Air Transport Association, IATA (2008) reports that in
2004, aviation’s emissions of CO, were 705 million
tons, including commercial, military and general
aviation. Statistically, this represents 2.54 percent
of global emissions of CO, from fossil fuel use. IATA
(2008) also states that if other greenhouse gases are
included, aviation accounts for 3 percent of the total
human made contribution to climate change. While
a contribution of 3 percent to global anthropogenic
greenhouse gas emissions may still seem negligible,
the percentage should be considered with regard to
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a. growth rates in the aviation sector,

b. the reduction in greenhouse gas emissions
demanded by the Intergovernmental Panel on
Climate Change (IPCC)

c. aviation is still an activity largely confined to
industrialized countries with high per capita
emissions levels.

Carbon emissions contribute to climate change, which
can have serious consequences for humans and their
environment. The burning of fossil fuels releases carbon
dioxide and other greenhouse gases. These carbon
emissions raise global temperatures by trapping solar
energy in the atmosphere. This alters water supplies
and weather patterns, changes the growing season for
food crops and threatens coastal communities with
increasing sea levels. Global warming and climate
change have long-term and short-term impacts on our
environment. Caused by air pollutants such as carbon
dioxide and methane, global warming is the gradual
increase of air temperature across the globe. The rise
in air temperatures can lead to higher extinction rates,
increased risk of disease and political repercussions,
such as wars over available resources.

The environmental impact of aviation occurs because
aircraft engines emit particulates and gases which
contribute to climate change and global dimming.
Airplanes emit particles and gases such as carbon
dioxide (CO,), water vapor, hydrocarbons, carbon
monoxide, nitrogen oxides, sulfur oxides, lead, and
black carbon which interact among themselves and
with the atmosphere. Despite emission reductions
from automobiles and more fuel-efficient and less
polluting turbofan and turboprop engines, the rapid
growth of air travel in the past years contributes to
an increase in total pollution attributable to aviation.
From 1992 to 2005, passenger kilometers increased 5.2
percent per year. Comprehensive research shows that
despite anticipated efficiency innovations to airframes,
engines, aerodynamics and flight operations, there
is no end in sight, even many decades out, to rapid
growth in CO, emissions from air travel and air freight,
due to projected continual growth in air travel. Aviation
and climate policy has received considerable attention
recently, for several reasons: deepening concerns that



aviation does not pay its external costs; more profound
awareness that climate change requires a substantial,
urgent response; and acknowledgement that, by 2050,
the growth of demand for air travel could potentially
consume almost all the emissions savings achieved by
other sectors of the economy.

The aviation sector is a top-ten global emitter and for
4.9% of the warming impact on the Earth. In 2015,
aviation accounted for 2.1% of global CO, emissions.
Aviation’s climate impact is not restricted to its
CO, emissions-more than half of aviation’s climate
impact comes from non-CO, effects. Planes release
other greenhouse gases and water vapor into the
atmosphere, which create warming feedbacks. Taking
these non-CO, effects into account, the aviation
sector comprises 4.9% of historical radiative forcing.
Compared with other modes of transportation,
aviation has an outsized climate impact, accounting
for 12% of global CO, emissions from transport.
The aviation sector’s emissions have already risen
dramatically since 1990 and are expected to grow
exponentially by mid-century. The international
aviation sector’s emissions rose 54% from 1990 to
2015 and are projected to increase as much as 4.3%
annually over the next 20 years. Demand far outpaces
the sector’s marginal efficiency improvements, and
the sector’s emissions continue to grow at a rate so
fast that not addressing the problem poses a threat to
the Paris Agreement targets. While the aviation sector
is not easy to decarbonize in the near term, there are
solutions that must be bolstered and accelerated to
reduce emissions in the short-term. If aviation society
is to avoid exceeding the 1.5°C temperature threshold
called forin the Paris Agreement, which leaves a carbon
budget between 200-350 GT CO, to cover in the period
of 2016-2100. For aviation, under current scenarios it
is envisaged that aviation could emit 56 GT CO, over
the period 2016-2050, or in other terms, one-quarter
of the remaining carbon budget over this period. This
points to how critical it is for aviation to contribute its
fair share towards achievement of the 1.5°C.

The aviation industry needs to deploy available
clean aviation technology, lower-carbon fuels, and
operational efficiency improvements more rapidly
in the near-term. Countries, particularly developed
countries, must begin setting ambitious goals for
the reduction of domestic aviation emissions too as
they represent approximately 40% of global aviation
activity. Aviation decarbonization pathways must also
take into account the other half of aviation’s climate
pollution problem, non-CO, effects, and should
prioritize transitioning away from offsetting at the
earliest practicable date. Once a government sets a
sufficiently ambitious long-term pathway, there must
be an accompanying roadmap in place to achieve the
pathway, which defines actions for the near-term,

medium-term, and long-term and policies to enable
these actions. The aviation industry must begin
addressing non-CO, climate effects as soon as possible.
Industry and governments should invest in scientific
research related to non-CO, effects and should advance
measures to address non-CO, in the near-term, such
as avoiding flight paths in climate-sensitive areas and
developing operational requirements and engine
standards to manage short-lived climate pollutants
that are deemed significant. Aviation industry
needs to prioritize energy efficiency and operational
measures. Sustainable alternative fuels have a role
to play in reducing the sector's emissions. Some
second-generation biofuels, derived from plant and
animal wastes and residues, demonstrate potential
to substantially reduce emissions on a lifecycle basis
while avoiding significant competition with food and
land availability.

During ICAQO’s next rulemaking cycle, 2019- 2022,
countries should agree to greatly increase the
stringency of this standard and make cut-off date for
the production of current aircraft earlier than what
it is currently in the existing ICAO CO, standard. The
ICAO CO, standard adopted in 2016 has been rendered
ineffective due to low stringency for new aircraft designs
and a cut-off delay for the production of current aircraft
until 2028. This is especially problematic given the long
operational lifetime of aircraft, which can be 20-30
years. ICAO Carbon Offsetting and Reduction Scheme
for International Aviation (CORSIA) aim to achieve
carbon-neutral growth from 2020 for international
aviation. CORSIA s expected to cover 78% of the sector’s
CO, emissions above 2020 levels for the duration
of the scheme, from 2021-2035. This amounts to an
estimated 21.6% of the sector’s emissions over this
period. Importantly, emissions reductions are subject
to the quality of offsets and alternative fuels allowed
in the scheme, the establishment of robust accounting
within the Paris Agreement and effective enforcement
by states. As of now, CORSIA only covers 21.6% of
international aviation emissions over the period 2021-
2035; however, governments in ICAO could decide to
use CORSIA to step up ambition during the first review.
One concrete way to increase the ambition of CORSIA
is to change the carbon-neutral growth target such
that CORSIA is delivering an absolute net emissions
reduction.

The ICAO Council's Committee on Aviation
Environmental Protection (CAEP) conducts the
majority of ICAO’s environmental technical work and
has developed a range of Standards to address air
quality. The CAEP is currently focused on developing
an Aircraft CO, emissions Standard which was a
recommendation from the ICAO Program of Action on
International Aviation and Climate Change, as part of
a set of measures to reduce greenhouse gas emissions
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from the air transport system. ICAO Doc 10031 is
to provide States, airport operators, Air Navigation
Service Providers (ANSP) and other stakeholders
with environmental assessment guidance to support
decision making when analyzing proposed Air Traffic
Management (ATM) operational changes.

Aviation industry is growing in a steady manner at
the present situation in Nepal. International Flight
Movement and Passenger Movement increased by
29.73% and 11.50% respectively. Looking at the trend
in Domestic Sector, Flight, Passenger as well as Cargo
movements have increased by 37.68%, 45.87% and
9.56% respectively in 2017. With increase in the flight
movement, the carbon footprint has also increased.
Yeti Airlines, one of the major service provider in
Nepalese aviation, in partnership with United Nations
Development Programme (UNDP) has formally initiated
the process to transform itself into a carbon neutral
airline. The preliminary carbon footprint report shows
Yeti Airlines produced 18,113 tons of CO, equivalent
emissions in 2017 mainly from aircraft fuel consumed
to service the cities. This total equals the amount of
carbon sequestered by approximately 470,000 trees
over 10 years. The emissions from air travel accounts
for nearly 100% of the company’s emissions. Between
2016 and 2017, the CO, emissions per km decreased by
7% while the CO, emissions per passenger decreased
by 11% due to a more efficient fleet.

Nepal’s action plan to reduce greenhouse gas emission
from aviation, describes ongoing and planned activities.
These measures will help Nepal to plan and action on

activity that will reduce the operational cost providing
clean atmosphere to meet the ICAO goals.

In order to reduce GHG emission from Nepalese
aviation sector, Nepal has set a target of:

a. Average annual improvements in aviation
fuel efficiency, by revision of the air route and
navigational aid installed in different airports of
Nepal.

b. Construction of other international airport that
reduces air distance covered in Nepal.

c.  Reducing air traffic holding and diversion.

Traveling through the air sometimes comes as a
necessity, but has a particularly potent effect on the
greenhouse effect. One round-trip across the country
can actually release about one-fifth of the greenhouse
gases. There is a growing trend of switching to biofuels
on the part of airlines, which is meant to cut back on
the total emissions brought about by flying. Though it
can be difficult to find an alternative option to flying,
there are ways to reduce your environmental impact
because of it. You can consider flying less frequently, if
you do so more as a luxury than as a need. You can also
try and offset the damage your flying does by paying
for environmental offsets, like tree replanting. This can
even be done through some airlines who are trying
to focus on more environmentally friendly practices
which include a four-pronged approach to tackling
carbon emissions: fleet renewal, operational efficiency,
the implementation of biofuel and offsetting.
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A Study of Job Satisfaction and
Employee Motivation at Civil
Aviation Authority of Nepal

Bhola Nath Ghimire
Sr. Officer, CAAN

Background

being in constant movement, makes managers

of today’s businesses wonder how to retain their
most valuable employees. Terms like motivation and
job satisfaction are being looked closer upon, and many
of today’s best managers are genuinely interested in
what their employees are thinking. Today's companies
operate in a competitive environment at a global
level and are forced to do everything on the market
to become and remain competitive. In view of such
a situation, it is crucial that management takes care
of employee satisfaction, which is a key factor for
organizational effectiveness and efficiency and for the
successful implementation of the corporate strategy
(Bigliardi et al., 2012).

Living in the 21st century and coping with society

Relevance of this topic is becoming more important
in modern management given the importance of
motivation at work. Motivating  employees is
considered as one key factor that can create the
power in making workers feel satisfied with their jobs.
Employer can only motivate workers in the form by
creating the conditions and environment that make
people feel happy and satisfied to give their heart and
soul to the job and the company. The contributions
from the employees are key determinants of any
organizational  success and it is closely linked to
creating highly motivated workforce that encompasses
great job satisfaction among the employees. So is
this just a perception or is employee job satisfaction
really linked to employee motivation whereby
employee will be more devoted and intellectually
more active in working on their job assignment? The
result generated the following research question:

(a) Which motivation factors for
satisfaction?

(b) Does top management involve subordinates and
others employee in decision-making?

(c) How does the team leader influence team in
teamwork?

(d) Does employee get the required tools and
techniques to perform work?

(e) Do employees have freedom in decision-making
at work /work place?

worker’s  job

(f) How does employee’s family and friends take the
organization?

(g) Isthere system of rewards and punishment?

(h) Does an employee get salary and additional
incentives as per expectation?

(i) Are employees satisfied on training, retraining,
research and study work provided as office?

2. Methodology

The study found it appropriate to use a descriptive
research design. This study is concerned with finding
out what factors influence employee motivation and
job satisfaction and are qualitative in nature.

The main source of data for this study is primary
source. Currently about 885 employees are working in
CAAN as permanent employee (both officer and non-
officer). This study is covering more than 10 percent
of employee i.e. 102, including from different age
group, professional, work experience, level, gender
and marital status (though this analysis is only for
qualitative independent variables to aggregate
data). The questionnaire including 28 key questions
distributed and as far as possible, elements of the
sample are collected by using simple random sampling
from different offices and departments under CAAN.

Data was edited to check for missing sections, what
was not necessary was deleted as deemed appropriate.
The data was then coded by attaching numerical value
to every qualitative data. Data was cleaned and errors
corrected whenever possible.

Statistical Package for Social Science (SPSS) was used
to analyze data using descriptive statistics, where
minimum, maximum, mean, standard deviation (SD)
was used to analyze the data. Data was analyzed
using scales such as ordinal or nominal. The analyzed
data was then presented by way of figures and tables
including pie chart and histogram.

3. Job Satisfaction among the Employee of CAAN

On the basis of 102 respondents (employees) from the
Civil Aviation Authority of Nepal, with questionnaire
including 10 questions as independent variables (in
questionnaire filled) to determine the level of job
satisfaction in CAAN.
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Table 1: Mean and standard deviation value for independent variables

Variables N
Works as qualification/skill (QN7) 102
Tools and resources at job (QN8) 101
Individual success in team (QN9) 101
Continuous feedback (QN10) 102

Participation in decision (QN11) 99

Satisfied with top management (QN12) 100
Image of CAAN (QN13) 102
Overall quality of service (QN14) 98
Switching of new job (QN15) 99
Overall job satisfaction (QN16) 102
Valid N (listwise) 92

Minimum Maximum Mean Std. Deviation
1 5 3.75 .909
2 5 3.86 .617
2 5 4.13 .611
2 5 3.77 .688
1 5 3.15 .952
2 5 3.21 .808
2 5 3.85 .636
1 5 3.83 .674
1 5 3.61 .855
2 5 3.82 .604

(5="Strongly agree", 4= "Agree", 3= "Neutral", 2=
"Disagree", 1= "Strongly Disagree")

From table 1, QN 9 that is individual's performance
directly influenced to the success of the team is
stronger than others are. The higher mean value 4.13
and lower Standard Deviation 0.611 shows that each
staff is directly connected to the success of team.
All most all indicators are above neutral and few
indicators have minimum value strongly disagree but
the maximum value for each is strongly agreed. Due
to this almost employee are satisfied with their job, it
proved by QN16 as well, which is concerned with the
overall satisfied with job, the mean value is nearly 4
and SD is 0.60.

Figure 1: Pie chart for overall job satisfaction leveling

Source: Field Survey, 2018
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Source: Field Survey, 2018

(5="Strongly agree", 4= "Agree", 3= "Neutral", 2=
"Disagree", 1= "Strongly Disagree")

Fromthefigure 1, about 66 percent of total respondents
are voting on agree regarding to overall, | am satisfied
with my job. About 20 percent are neutral, about 10
percent strongly agreed and the least that is about
4 percent are satisfactory. From this analysis the job
satisfaction among the employee of CAAN is very high.

Figure 2: Histogram for switching job

No of employessa
< A .

i

L T T T T
2 3 4 -3

Switchina job

Source: Field Survey, 2018

While, Analyzing for switching new job among the
employees of CAAN, out of 102 employees, only few
employees less than 5 are on the mode of switching
job. About 12 employees are ready if they get better
opportunities. About 25 are neutral. About 55 are
disagreeing and about 10 employees are strongly
disagreeing. Nearly 90 percent of CAAN employees
are not interested for switching new job. This Analysis
shows that the employee of CAAN satisfied with their
job.



4, Situation of Work Motivation at CAAN

Motivation is a complicated matter and is viewed as an individual thing influenced by many factors. There
were many changes in individuals and are conflicting in terms of expectations and needs which involve in many
different ways for them to be satisfied. The factors extracted from the aspect of extrinsic motivation were job
freedom, future at organization, reward and remunerations, etc. that would contribute to job satisfaction. Based
on this QN17 to QN 26F was designed and this is the information collected from 102 employees of CAAN.

Table 2: Mean and standard deviation for independent variables

Variables N Minimum Maximum Mean Std. Deviation
Appreciation & reward (QN17) 98 1 5 3.16 .833
Freedom at work/work place (QN18) 102 1 5 3.41 .813
Training, study and research (QN19) 102 1 5 2.25 941
Bonus and incentives (QN20) 102 1 5 2.56 1.157
Benefit from CAAN (QN21) 102 1 5 2.92 .829
optimistic on success of (CAAN QN22) 100 2 5 3.69 .677
self-motivated (QN26A) 99 2 5 4.33 .670
public recognize job (QN26B) 98 2 5 4.13 713
work based pay (QN26C) 98 2 5 4.11 .798
education and training (QN26D) 100 1 5 431 .720
Job Rotation and Job Enlargement (QN26E) 100 1 5 4.15 .821
cooperation, coordination, communication (QN26F) 100 2 5 4.43 .671
Valid N (listwise) 94

Source: Field Survey, 2018

(5="Strongly agree", 4= "Agree", 3= "Neutral", 2= "Disagree", 1= "Strongly Disagree")

Out of 102 respondents, for some questionnaires,
few respondents were not interested to response the
guestions. However based on the sampling as shown
in information on table 2, the employees are not so
satisfied on motivational tool like training, retraining,
study, research, bonus, incentives, and extra benefit
from CAAN such as loan facility, facilities for their
children etc. which is reflected in QN19, QN20 and
QN21 having average value less than 3. It means they
are not getting these motivational facilities therefore
value is less than neutral. Rests of the variables are
more positive. The analysis of each variable is studied
on the following manner.

(a) Appreciation and Reward

Employees get appreciation and reward when
the desired work/targets are accomplished.
Appreciation and Reward motivates employee
on work. As regards 4 percent strongly agreed
on it, about 29 percent are agreeing, 45 percent
are neutral, nearly 18 percent disagree and
2 percent are strongly disagreeing. Nearly 50
percent respondents are neutral and more than
30 percent are on the favor of this so appreciation
and rewards is needed in CAAN for motivation
but not strongly.

(b) Job freedom/flexi

Freedom and flexi at work highly motivates

(c)

(d)

employee. While questions are raised as the
supervisor / senior manager gives freedom,
do you need to do your job effectively to 102
employees, 6 percent are strongly agreed, 44
percent are agreed, 39 percent are neutral, 12
percent are disagreeing and 1 percent is strongly
disagreeing. After analyzing this job freedom
and flexi at work is better in CAAN. Most of the
employees are getting flexi and freedom at work.

Training, retraining, study and research

Based on this the question like how satisfied
are you with the training, retraining, study and
research opportunity at your office which has
been asked to the employee; 3 percent strongly
agreed, 4 percent agreed, 30 percent neutral,
41 percent disagreed and 22 percent strongly
disagreed on this. It shows that the position of
getting training, retraining, study and research
at CAAN is very poor. This motivational factor is
needed to be improved at CAAN.

Bonus and Incentives

Bonus and Incentives are major motivational
factor for employee at work. Regarding this the
guestion like are you satisfied with the bonus
and incentives given, asked to the employee of
CAAN. Out of 102 respondents, nearly 2 percent
are highly satisfied on it, 24 percent are satisfied,
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28 percent say needs improvement, 23 percent are unsatisfied, 25 percent say no provision. Based on the
finding this motivational factor also poor at CAAN. About 75 percent of employee is below than unsatisfied
level regarding on the issue.

(e) Benefit from CAAN in front of other organizations

How do you find the CAAN’s benefits compared to other companies’ benefit in the organization? 102
answered it, among them 1 percent says excellent, 25 percent say very good, 44 percent say good, 29 percent
say satisfactory and 3 percent are unsatisfactory. This study shows that about 70 percent employees are
positive on getting benefits form CAAN in front of other organization. Nevertheless, almost all employees
are expecting further improvement on this factor.

(f) Future at CAAN/ Job secure

If an employee thinks about own success at organization in future, Job is highly secured, it means he or she
does a lot for the organization. If not so employee could be de-motivated towards the work. Regarding this
issue the question like | am optimistic about my success with the CAAN, 7 percent are strongly agree on it,
58 percent are agreed, 28 percent are neutral, 2 percent are pessimistic. It shows Job is highly secure in
CAAN and future is good in CAAN. This encouraged the employee at work.

(g) Extra earning

Earning from over time duty and pay leave motivated employee on work, where as 23 percent employees
do not earn as an extra, 21 percent employee earn about 20 thousands similarly 25 percent employees
earn 40 thousands, 24 percent employee earn 75 thousands and there are nearly 5 percent employees who
earn 125 thousands per year in an average.

(h) CAAN employees agreed the following factor as motivational tool on the following manner.

Table 3: Considering motivational factor at CAAN with weight

No. of Respondents out of 102 (%)

(%] (]
Motivational Factor which shall be Strongly . Strongly fg 2
. Agree Neuatral Disagree . £ o
considered at CAAN agree Disagree g )
5
| consider myself a self-motivated person 41.16 49 4.9 1.96 0 2.94
I work harder on a project if public
o ) 29.4 | 5194 | 12.74 1.96 0 3.92
recognition is attached to it
| would work harder if | knew that my effort
. 32.34 46.06 13.72 3.92 0 3.92
would lead to higher pay/salary
Personnel development by education and
o ' 41.16 49 5.88 0.98 0 2.94
training, etc. motivated more
Job rotation and Job enlargement provides
L 36.26 44.1 14.7 1.96 0.98 1.96
more motivation.
Coordination, cooperation & good
communication among employee also 50.96 39.2 6.86 0.98 0 1.96
considering motivational factors.

More than 90 percent employees considered above factors is motivational factor in work at CAAN. Self motivation
enhance the expected output similarly public recognized work, work based pay, education , training, job rotation
and enlargement, coordination, cooperation, good communication among the employee have positive effect at
work. Due to which employee are highly motivated.

CAAN Souvenir 2018 @



Figure 3: Motivational factor agreed by professional
group
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Source: Field Survey, 2018

[self mot= self motivated, pubic rec= public recognize
job, pay based= work based pay, edu & tra=
education and training, JR &JE = Job Rotation and
Job Enlargement, CCC= cooperation, coordination,
communication among employee]

(Where, ATC= Air Traffic Controller, Civil Eng=
Civil Engineering, E-M Eng= Electro- Mechanical
Engineering, R & Fire F. = Rescue and Fire — Fighting,
Admin= Administration, others = IT/ Aeronautical
engineering, Electro-communication engineering/
Radio etc.)

From above figure 3, when we study about self-
motivated factor, the ATC group is more self-motivated
and E-M engineering group is less self-motivated.
If we connect our job with public reorganization it
creates motivation on work, Rescue and Fire-Fighting
group strongly agree on it. Work based pay, it highly
motivated to electromechanical engineering group
and Rescue and Fire Fighting group; less motivated the
ATC group. Education and training more motivated to
Administration group and comparatively less motivated
to electromechanical group. JR and JE highly motivated

to Rescue and Fire Fighting group. Lastly, Coordination,
Cooperation and good Communication in group highly
motivated to Rescue and Fire Fighting group and others
group and comparatively less motivated to ATC group.

5. Conclusion

The basic condition for successful management of
employees in the organization (CAAN) is reflected
in the support for high motivation and satisfaction
of employees at different ages and professional
group. Positive changes for diverse employees in the
workplace will increase work performance. Motivated
and satisfied employees tend to retain a high level of
innovation, higher-quality work, and a higher level of
efficiency. For all level employees, high motivation
and satisfaction in the workplace could be essential
for dealing with changes in working capabilities and
have a significant impact on the well-being of diverse
employees. Monetary and non-monetary factors are
equally influencing to create motivation for employee
in the workplace. Monetary motivational factors such
as extra earning in terms of incentive and bonus,
allowances, more number of paying leave, work based
pay etc. motivated employee more. The non-monetary
factors such as Job secure, training, job freedom
and flexi, study leave, job rotation and enlargement,
coordination and cooperation, good communication
among the employee enhance high motivational level
among the employee.
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The need of an
Autonomous Civil Aviation
Academy in Nepal

viation industry is growing day by day in Nepal as well as in the global context. Following figure shows the
data of growth of global aviation industry in the year 2017 A.D

In numbers
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(Source: https.//airlines.iata.org)

In the same way, Nepal is also facing regular growth
of air traffic and passengers in the recent years both
in international and domestic sectors. Tribhuvan
International Airport handled 23520 international
aircraft movement whereas this figure was rocketed
to 27118 in the year 2016. In TIA, the number of
international passengersin 2012 was 2925117 whereas
this number reached to 3510742 in the end of 2017.
In the same pace, cargo movement also increased
in Tribhuvan International Airport. The quantity of
annual cargo movement in TIA was 14230.42 tons in
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the year 2012 whereas this quantity was reached to
20348.94 tons.

The growth of air traffic and passengers was same in
the domestic sector as well in Tribhuvan International
Airport. The number of domestic aircraft movement in
TIA in the year 2012 was 70877 which was rocketed
to 73876 in the year 2016. In this period the size of
fleet was also increased by domestic airlines in Nepal.
During this period, number of domestic passengers
was increased from 1575059 to 1757596 whereas



cargo movement was increased from 3415371 tons
to 3951321 tons. (Source: CAAN Annual Report 2017)
Thus, this significant growth in aviation industry
demands highly competitive human resource in the
country.

It is known fact that aviation is a multi-technical sector
and it requires professionals from almost all sectors.
It is because aviation business touches various sectors
and it demands professionals from various sectors be
it lawyer or doctor. Amongst them, pilot, air traffic
controllers and engineers lies at the core circles as
they play vital role in aviation operation standing in
front lines. As aviation is multi technical and is being
sophisticated day by day, it requires competent human
resource having ability to cope up with recent updates
and developments of aviation, be it technology or
procedures. That's why, its need of time to establish
modern and well facilitated institutes that can produce
competent human resource in the modern aviation
market. Highly competent human resource can greatly
enhance safety, security, efficiency and reliability
of aviation and thus contributing to achieve ICAQ's
principle objectives.

As aviation sector requires highly specialized human
resources, it is a normal international practice that
aviation regulatory authority develops different norms
and standards regarding aviation academies and
institutes in order to maintain quality of produced
human resources. Based on these standards, different
professional institutes and academies are established
to produce competent aviation professionals both in
private and government entities. In some countries,
different universities run aviation courses either
academic or professional courses. And in some
countries, university and aviation service providers
collaborate each othertoproduceaviation professionals
in accordance with the demand of market.

International Trends and Practices

To meet the growing demand of competent aviation
professionals worldwide, highly competitive aviation
institutes are established. These institutes attain an
autonomous and national status. Normally, an academy
having an autonomous status is developed by central
government as a center of excellence to meet the
demand of aviation industry form national authorities
to smaller service provider. It is also a recent trend that
a national level civil aviation academy is developed in
collaboration of all stakeholders of aviation industry in
order to supply human resources to those companies
and authorities. In some countries, those civil aviation
academy is run by central government as a civil aviation
university.

We can simply adopt an example of our neighbor India.
In India, the then institute of Airport management

started its operation in 1986. It was renamed as
National Institute of Aviation Management and
Research (NIAMAR) in 1997 and functioned as such
until 2010.

Later on a memorandum of understanding (MOU) was
signed with Bureau of Civil Aviation Security (BCAS),
Directorate General of Civil Aviation (DGCA) and
Airports Authority of India (AAI) to have a joint venture
to form a new autonomous body for augmenting
the training activities in the civil aviation sector of
the country and also to impart knowledge to other
stakeholders.

Indian Aviation Academy has been established under
aegis of National Institute of Aviation Management
and Research Society, which was established under
societies Act 1860 on 22 July 2010. It aims to develop
itself as center of Excellence in the area of Education,
training and research in Aviation in Asia Pacific Region.

Indian Aviation Academy is a Premier training institute
in the field of Aviation Management. It works towards
developing the skills of a large pool of manpower
of Airports Authority India, Bureau of Civil Aviation
Security and Director General of Civil Aviation
through technological advancement and consequent
refinement of operating standards and procedures
including new standards of safety, security and
management techniques.

Indian Aviation Academy has been approved by ICAO
as “Aviation Security Training Centre” to conduct
Global Training programs on Aviation Security. For
aviator i.e. pilot training, India is running government
aviation training Institute (GATI) at government level.

Airport Authority of India runs its own civil aviation
training college (CATC) for the production of air traffic
control Officers and CNS safety personnel. Likewise,
other service providers have their own training center.
However, an autonomous center of excellence Indian
aviation academy is running as national institute of
aviation.

In the US, FAA academy is run by Federal government
of USA. It has an autonomous status. It has state-of-
the-art facility and is center of excellence that has
trained international participants from 172 countries.
This institute received accreditation from the North
central Association (NCA) of colleges and schools.

In the European countries, there is increasing trend
to establish a national aviation academy having an
autonomous status and organization structure. These
academies collaborate with universities and other
aviation stakeholders in order to supply competent
human resources to the market and to do the research
in aviation policies so that they can provide feedback
to national aviation policies and development. Even in
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Europe, there is growing trend to establish specialized
aviation universities in collaboration of government
and non-government stakeholders. Griffith University,
French University of civil aviation are some of such
type of universities.

National Scenario:

Currently, civil aviation authority is in the role of both
regulatory authority and airport service provider. CAAN
is operating civil Aviation Academy (CAA), under its own
organization structure, which is located in Sanothimi,
Bhaktapur. This is only civil aviation training center run
by government till date. As this academy is running
under the organization structure of civil aviation
authority of Nepal (CAAN), this is not an autonomous
body. In one hand, it is not an autonomous body and
in other hand, the academy is not seen as professional
center of excellence. It is because of various factor, one
of them is due to its organization structure.

As the organization structure of civil aviation academy
is not an autonomous and is not distinct with that of
CAAN, the human resource and overall development
plan can’t be executed in a professional manner. For
e.g.thetrainer workingin the civil aviation academy are
transferred to different station with entirely different
duties and responsibilities. Likewise, an officer working
in different station having different responsibilities and
without any experience of trainer are deputed as the
trainer to train trainees after more than around 15
years of entry in civil aviation sector. This system is
blocking young and energetic aviation professionals to
become a competitive and professional trainer. Also,
this system can’t get well competitive and professional
leadership because the leadership nature of academic
and research organization is entirely different from
that of other entities.

At present, Civil Aviation Academy is running training
programs especially for ATM and CNS personnel
working in the CAAN. Sometimes, it is running some
programs for administrative personnel and for human
resources working in other relevant organization as
well. However, we have to accept a bitter truth that
the quality of civil aviation academy is not so high so as
to meet the demand of the changing world of aviation.
Because of this scenario, Nepalese aviation sector
have to feel shortages of professionals and competitive
human resources. On the other hand, Nepal is unable
for catching an opportunity to earn foreign currencies
by developing an autonomous national civil aviation
academy as a center of excellence. Nepal’s moderate
climate and enchanting natural beauty adds more

probability for this opportunity. That’s why, we can
say that there is high need of an autonomous national
aviation training center with state of the art facilities,
having share of aviation authorities like: CAAN and
Ministry of Culture, Tourism and Civil Aviation. This
helps to make aviation of Nepal more professional.

Future Benefits:

As Nepal is growing in aviation industry, had there
been an international standard aviation academy there
would have easy fulfillment of competent human
resources in the national aviation industry in Nepal.

If such integrated aviation academy is made ‘center
of excellence’ then it may attract trainees from other
countries as well so that ‘education tourism’ would
have been promoted. That’s why, this can help to
boost economy of the country. If quality of national
level institute is enhanced, it is obvious that quality of
human resource produced from that institute would be
enhanced. This can ultimately enhance efficiency and
safety of overall aviation industry of the country. This
situation directly affects the output of civil aviation
industry of the country. Also, on the other hand, this
brings uniformity in syllabus and quality of trainings
provided to aviation professionals. Thus, it will be
a prudent act to establish such integrated aviation
academy in the country.

Conclusion:

As, the organization structure of civil aviation academy
is not distinct and separated from other departments of
CAAN, the trainer, executives and other personnel are
transferred from different departments of CAAN and
vice versa. This situation necessitates an autonomous,
integrated center of excellence, a national level aviation
academy in the country in order to fulfill demand of
competent human resources in the field of civil aviation
in our country. This can help to boost aviation based
economy in the country. That’s why, state should be
serious in this issue to establish such national level
institute in the country for balanced and sustainable
development of aviation in the country. Thus, we can
say that this is a basic requirement in order to boost
aviation of Nepal to an international standard.
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SIA From Kathmandu Tower

Rabin Subedi
Sr. Officer, CAAN

hen Nepal discovered Nijgadh as a lucrative
Wlocation for International airport after pre-

feasibility study of eight possible places for
Second International Airport around 1995 AD, from
then till today many initiatives for constructions of
airport have become indecisive. Though detailed
feasibility study, land acquisition, resettlement of
houses, etc. are on progress still so little work seems to
be accomplished of such a dream project which could
change Nepal's development and economy since last
twenty three years. May be Tribhuvan International
Airport, the only International airport of the country is
doing its best with what it has or there is widespread
apathy among decision makers but with the rise in
air travel globally, air passenger’s movement is also
growing year by year in Nepal.

4.1 billion Passengers were carried by the aviation
industry on scheduled services in 2017 globally which
indicates a 7.1% increase over 2016. The number of
departures rose to approximately 37 million globally in
2017. As per International Civil Aviation Organizations
(ICAQ), a UN body, “global air transport network”
doubles in size at least once every 15 years, and it’s
expected to do so again by 2030 A.D. Tourist along with
millions of Nepalese working, living or studying abroad
travelling to Nepal contribute to the increasing number
of traffic. TIA, where 523 traffic movements hit the
record in the month of October in 2018, is struggling to
handle passengers as well as air traffic due constraints
of ground space as well as unexpandable geographical
location. Almost all my friends, relatives and people
whom | visit returning from abroad have innumerable
flaws of the only international airport of Nepal. So the
country where Gautam Buddha was born and where
world's highest peak Everest is located, desperately
wants Second International Airport big enough to
handle any number of aircraft and people with all
modern facility installed.

Building Second International Airport, which is
probably so far Nijgadh International airport has no
alternative. The news in media and in our social walls
are sometimes spread in such a manner that it feels like
flying direct from Sydney or John F. Kennedy airport to
Nijgadh is not far. If built, the world class airport will
not only welcome more than expected tourist but will

also stimulate foreign investment and international
trade. New airport is planned to have cargo flights with
related cargo terminal, hanger and yard of modern
age. Often talked aim of Nepalese government to bring
two million tourists per year by 2020 and celebrate it as
Visit Nepal year is only possible with the construction
of such huge project and also under constructions
airports like Bhairahawa and Pokhara will also play
significant role.

Geographically new airport is located in almost center
of the country so people from every direction can have
easy access. Also the southern border point would be
more accessible for a large population of Bihar, India.
Much talked and also most awaited east-west railway
service and under construction Kathmandu-Terai fast
track will make Second International Airport closer to
every people from every corner of the nation. Huge
land area of 80 Sg. Km and airport about 23 Km north
from Indian border will help to establish any facility
of modern age and to provide open air space without
infringement.  High terrain obstacles will not be
problem in SIA. Transportation of aviation fuel will be
easy to Nijgadh as major portion of country’s aviation
fuel enter via Birgunj custom (around 45 Km to Nijgadh)
from India, whereas established industrial area around
the airport can boost up its product to international
levels with international flights. Well so much benefit
and beneficiary are associated with Nijgadh airport; |
as an Air Traffic controller (ATC) working from country’s
only international airport tower sometime think of
completion of Second International Airport (SIA) and
dream about what would be working like there.

The biggest airport hub in south Asia in terms of
area will have two runways which will be firsthand
experience for all controllers because there are no two
runways in any airport of Nepal and we can compare
us to the world busiest airport like Heathrow London,
Hong Kong and Dubai Airport having similar parallel
runways. TIA is sometime compared with single runway
Mumbai airport when it lacks in providing services. The
single runway limitation and airlines policy to fly from
only particular runway heading creates sometimes
chaos in the only international airport of Nepal. SIA
will be free from such ambiguity of runway changes
and limitation. 3600*160m dimension runways shall
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be aircraft friendly and acceptable to any types of
aircrafts. The very small project of parallel taxiway
which could minimize the much talked delay of TIA
significantly is still untouched and under question. Such
unanswered question shall not be heard in Nijgadh,
where we shall have multiple parallel taxiways, link
taxiways and many holding points, etc. The tower
definitely will be of modern architect and hold some
records like tallest ATC tower and best designed ATC
tower etc .Ground control shall be hardly possible from
visual reference where surface movement radar may
be used. Simultaneous pushback and arrival of heavy
aircraft will not be problem in SIA. International traffic
should not always expedite to lineup for departures.
| guess one runway for departures and other parallel
runway for arrival will significantly reduce delay.
There may enough parking bay to accommodate any
numbers of flights. Visibility shall not be problem for
operations as highly sophisticated navigation system
and ground based technology will guide aircraft to the
runway when a visual approach is not possible. TIA
due to lack of sophisticated ground based technology
is compelled not to make arrival in foggy seasons when
visibility comes below 1100m.

ILS landing system where aircraft land in minimum visibility

Weather radar installed will provide detail forecast. TIA
controllers are forced to read the METAR when aircraft
suddenly ask about our prediction about bad weather.
Proper separations of airspace may be fully launched
which will reduce VHF congestion ultimately increasing
on-time departures. The category 4F airport will
welcome the aircraft as heavy as passenger airbus 380.
Controllers now can have knowledge of performance
of any type of aircraft in the world.

International flights not being able to land at
Kathmandu can now divert to shortest alternative
airport Nijgadh, which now days either divert to
Lucknow, Calcutta, Dhaka or Delhi. Also traffic not
being able to proceed to destinations due various
reasons from adjacent FIR can also divert to Nijgadh.
Whatever may be the reason we can generate revenue.
All arriving and departing routes may be performance
based. Area Control Center will be quite busy, with
the rise in overfly traffic with the introduction of new
entry point and air routes. Proposed trans-Himalayan

routes may be fully effective with the establishment
of new airport as communication and surveillance
facility has been already considerably improved.
Authority will have ample opportunity to earn from
aircraft for air navigation services during a flight over
territory. Air Traffic Flow Management (ATFM) can be
fully implemented as there will be least problem of
limitations and also other technical issues.

The airport may have enough facility for controllers
to refresh and rejuvenate. By the time the Second
International Airport begins operations, hope we are
at the hand of the great service provider who pays
more than what we get today. ATC by job nature is
stressful and also highly sophisticated. Training and
perks, refreshment etc might be on regular basis by
which controller can enhance their performance.
The provision of air traffic control service has evolved
from a simple issuance of signals of flag, to the use of
advanced technology and procedures which allows
the growing number of aircraft that cross the skies to
be separated. Skilled professionals like controllers are
making key contributions to aviation being the part of
global community. Globally there are more than 50000
air traffic controllers and in Nepal we are more than
200.

Nijgadh International airport will be an air hub joining
27 Asian cites as there is sharp rise in demand for
flights across Asia and generate over 100000 jobs
according to Landmark Worldwide Company (LMW).
It has the potential to establish Nepal as a transit
hub. This international airport can create thousands
of opportunities and can also change the fate of the
country. With such a mega project to start every
aviation personnel might be thinking of their career
to rise to a different level. Let’s hope all ongoing
controversy for the development of the proposed full-
fledged international airport in Nijgadh will end soon
and our dream to work in Second International Airport
will come true within proposed time.
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Administrative Prespective
Towards CAAN

Renuka Satyal
Officer, CAAN

administration of Civil Aviation Authority of Nepal

was overshadowed and now is beginning to undergo
change and it should be considered as a rebirth of
CAAN Administration. One can imagine eventual
shifts in the set up and framework of the organization
structure as public seek out more rational, responsible
and accountable CAAN for effective and efficient
service delivery.

It would not be an exaggeration to say that the

Administration is the process of organizing people and
resources efficiently and effectively, so as to direct
activities towards common goals and objectives.
It involves act of coordinating and overseeing the
work activities of others so that their activities are
completed in a better way. Administrators engage in
a common set of functions to meet the organizations
goal. It is assumed that administrator is one who
directs the activities of other persons and undertakes
the responsibility for achieving certain objectives.

Since, Nepal is a land locked country, air travel
is particularly suited to Nepal with its hilly and
mountainous territory and varied terrain. Nepalese civil
aviation has its main objectives of air transportation
which mainly handles passengers, cargos and mail
traveling on both scheduled and nonscheduled routes
and special-purpose aviation, which mainly serves
industrial and agricultural production. The aim of civil
aviation in Nepal have been primarily to extend air
routes, to strengthen the link between other countries
and as well as remote border and interior areas, to
develop special-purpose flights serving the needs of
agriculture, forestry, and geologic prospecting and to
increase the number of large transport airplanes.

Nepalese civil air efforts are carried out solely by
the state-owned Civil Aviation of Authority of Nepal
(CAAN). In an effort to improve efficiency and service,
regional airports are under construction and an
alternative for the one and only international airport is
in construction phase.

Regarding administration, every successful administra-

tion is supposed to have three basic skills: technical,
human and conceptual.

1. Technical Skills: Administrative employees have
to operate a variety of technological tools, ranging
from Microsoft Office to online. They also have to
use and often maintain office equipment such as
faxes, scanners and printers. As used here, technical
skill implies an understanding of and proficiency in
a specific kind of activity, particularly one involving
methods, processes, procedures, or techniques.
Technical skill involves specialized knowledge,
analytical ability within that specialty and facility in
the use of the tools and techniques of the specific
discipline.

2. Human Skills: Employees who are aware of their
own attitudes, beliefs, and perceptions about other
individuals are considered to have highly developed
human skill. They can easily accept others
view points and can open up with the working
environment. It is concerned with working with
individual's perception that is how he/she perceives
his/her superior colleagues and subordinates and
in the way he/she behaves subsequently. All in all,
it is needed for effective communication.

3. Conceptual Skills: It includes analytical, creative
and initiative skills. It involves the ability to think
creatively and understand the problem and issues
of the organization. It sees the individual in relation
to their culture, community, social and economic
background.

CAAN's Administration

CAAN has two groups under Director General. One
is specialist group and other is management group.
Administration department falls under management
group. Specialist group are like Air Traffic Services,
Aviation Security, Civil Engineering and Aviation Safety.
On the other hand, Management Group has Airport
Management and Development, Air Transportation,
Corporate Directorate, Administrative and Finance
Department.
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CAAN's Administration

{ Director General li

Specialist Group |

—| Aviation Technical Services |

—| Air Traffic Service |

—| Aviation Security |

—| Civil Engineering |

—| Aviation Safety |

Role of Administration in Civil Aviation Authority of
Nepal

1. Using excellent customer service skills to deal with
service users.

2. Interpreting and applying complex written
information relating to policies and procedures.

3. Managing and working efficiently with resources,
often on a limited budget.

4. Using communication skills, both oral and written
to explain complex information to colleagues and
members of the public achieving and delivering
results within deadlines.

5. Working quickly under pressure, often according

to complex rules and procedures.

Helping to formulate and implement policies.

7. Researching and carrying out analysis relating to
particular areas of economic or political interest
providing evidence based on research and
delivering findings to senior staff members, which
may eventually feed into future policy work taking
an impartial interest in economic and political
issues.

o

Problems to play the afore-mentioned roles

Inferiority complex in administrative staffs.

Weaker administrative policy.

Poor human resource management.

Weaker intermediary role.

Fails to nurture positive relation within the

organization.

Insufficientinvestmentin training of administrative

staffs.

Unequal distribution of budget.

Status-quo mentality in working environment.

Incompatible selection criteria between technical

and administrative employees.

10. Huge gap between technical and administrative
manpower.

11. Sense of frustration,

uhwNE

o

0N

monotonous working

|Management Groupl

—}Airport Mgmt. & Dev. Directorate |

—}Air transportation Directorate |

—} Corporate Directorate |

—}Administration Departmentl

—fFinance Departmentl

environment, fear, pressure and domination in
employees.

Solutions:

1. It should be broadened and widened.

2. It should embrace the gap between admin and
technical employees.

3. Selection and recruitment of highly qualified and
skilled manpower.

4. It should decentralize decision making process.

5. The scope of the changes underway should not
be limited- as traditions and mindset regarding
administration.

6. Time to time counseling and motivation to admin
staffs.

7. Internalization of the importance of administration

of in CAAN.

Restructuring of organizational chart.

Staffing based on person-job and person-

organization fit.

10. Trainings program to develop knowledge, skill and
abilities.

8.
9.

Conclusion:

All in all, administration is inexorable for both
construction and destruction so it is the back bone
of every organization. CAAN must try to amalgam
the essence of an administration that is planning,
organizing, leading, controlling and getting competitive
advantage.
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SR dgTen fa&™ Wuat Feiay fafugw:

Digital era governance
Citizen-Centric Administration
Public Hearing

Social Audit

Virtual Organization

People Bonus

Team work/Group work

One Door System

Mobile Government

Community Led Government

One stop service, Citizen charter
Hello Sarkar

Flat structure and Functional Autonomy
Lean and thin organization structure
Mobile service, Desk system
Networking/ Cross broader Organization
Technical Audit

Performance Evaluation
Performance based pay system
White paper, Citizen advisory board
Management audit, Ombudsman
Grievance Handling,

3600 evaluation system

NPM, NPS, Etc.
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FISHT SHTTRT TIT ¥ | It HROTRT i et i 3 3ehT
TG & JURT Il ST 919 & | 3T Joa-=iel
TS fat 31iq mfiuveaen! Aqed Hi SamT af
T RIS qHegehd T W THd giws | 2iggeh

S

Gt




TEE-ed WUAT HISHTS! IUHT T TLh Teoed §
I qH SHIGYETE U155 | IHRRUT 2IGEhT Hehiedh
ASITATS SAfeeie Ui TeuTeish AN 9T T
JMEUHI & | Ifd A IO FH, IRA, SO T STHAT
QORI 3T oXTehT Taerie] wehsTe® G STgerHTdTe®eh!
U AT HIRTHT ZIGEHT STSU AR FHehieoh ARTISIhT
&t STfeheh HTUTRT JTRT ST~ Heed A HUHT AT
i |

2EE T FBATSS IJTAFRTR] AR I&:

31aE URERIRT ST STETHT g 9T G HISHTST IUCIRThRT
SR facareal g7 T HIeHTS! YT ST JTeh!
JAgeh FHAT AT DIAE &l U I8! RO HET I
Tfehges uent fafas fasivamerr sur fass | a9
HESEHT T (o) AR AT STEST FHIST Fhich
TSI T ATRTRT {59 WUhT shleiiegen! T STt uats
IYAHTATS AT ST ST TR SHIGURT LT e &r
T 3 HIciIGeHT AfedieiE I STHTSS 3TTTHT FHehich
ARISTT FEsT EIHT TR BIST AT ST FH], qUTS
TATEEATE EHT TSI USeT a8 S8 Utale-al, =T
IR W IgUY el ARSI AR TR,
ZIEEHT T TGS T FHTATALHT B HehT AR
Tedt YT H FHIciaeh TRRISTeT ST TS @ET TEhT
T fehagediel UTT ATRISTIRT shietieed e Higars o
gfte TEw | AT Grat T I hrefiaedT TSt T et gTHY
ANTEE 3Tkl B TTHTT TRGKITT T8 S¥=aT @ St ST
S ST TS ST ITeT | & HTHT SATeHT shal A g1
TGt #fiepwT WTE a7 Aot T S UTEE Hiciiagde

e
- N

R ZTeT Ui U T Fefiageh (37uTq Sifecish! HuTef
SUCIRT) HATHIAT ek et T I &8 aTs Tiate
TAHT IET SRR SHISUDT T T STTHM THTHT S |

f=ie

Tias drefTereT 3ieg U321 @ a¥ JTeda Ufagtiaeh, et
FCT HEcaqUl UTepfdeh TFOET &1 | I TN TrIETeTs
YGIUTSTE Yk T ITeh! WTehfdeh Ga Tga T |Tegor
UGS | TFATS 3T, JET dgeedl, 9 T JHoT
T SR T BT T G, shrgatelent fig U anfet &t
STk TEehT AT THUIRT SIS T QLTS AF &rHT Geeh
forerTa, foream T HaIgEmT TEET WY |

ST 81 hohi<eh TRRISIT-ANH R |

qea¥ ariT

FaATeAT, TS (Ro%3) HRgen i HgUTTaaHeETIuT TR,
srauret faameff geaes wyoegr

TEUE, T (Row4) Jad FHEHIT, HISHIS!, ST ok &T=d

T, ST ATHEWETE (R0%¢), HFUENE, TRV J1g ATEEyER
el

yEl, SHMTY (Row6g) AT, UMM, dgg: Uh foqr, dF
TRt s1euTEt TeTEe discrah

fesmafa, aferasts (Roow) Aurelt Ufderfas wr w@ug 4.91.7.
afafa

Lall, Kesar (2007), Legends of Kathmandu Valley. Kathmandu:
Nepal Bhasha Academy.

Deep, Dhruba K. (2012), Selected Folk Tales of Nepal.
Kathmandu: Ekta Books Distributors Pvt. Ltd.
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3MediR @ URicdl: 3MaAddr,
UIEIBROTD) IffdihT X goildias

GinTH Arefiel BUGHAT S TEATRT
THEs qER E@Eer U O HIESRAT 9T
T gelgel UTITHRAT TIS oTedl | ¥ 9fT & Wier 4t
ITAE TT=AT A TGN TSI HISeARE Shedl3q et
UIER AT ReTse GUH-E Uheishden! driam fa afvem
JUTART WRAIEEEsh! WHUMHT STI&l ST ekt HoTiedt
JOTHT g TNehT qEeT AR F9) T=T | Ushis ZIelTey
T AT AiepeT feT, e faer T arerEel drermT
feramusnt feh BT A R Ut GfnpT | o feTmT € Fer
TRUE P Hehgd- STeIdTh! W6 sfiesftemT STihaeh!
T AT 24 ST Ro Tae wugfy t a1t hqeg s1enf
e SR qu Todrs T STeAg W= ST MR afee |
TG ot STSEThT TRBATHT G BUISS SITaT BT €1 37
TSV, S-EHTGT, TATI™T a7 o5 WwaT Ui TR
TR Tt e oTer |

AT SATRAT fafaerarent 3T, wrmT af W Fepfder @rer
feu U ITeTT Gra¥ fea SIS Wehehl Q9T | Tl
T ARGT YA ThEE THUTHT ATHT T3 e | Forgre
TG, ERIET, HI3UTS T it Sieeent worg TsTTgHT
UED | SUTT WHUT 9N 2%%¢ (Visit Nepal 1998) T SdTeT
WeT ¥ 022 (Nepal Tourism Year 2011) 9v=Td
st fufsie Jurer oo - ATEHeEH  wHmiufE
(Visit Nepal 2020 - Lifetime Experience) & R0 ARG
Rieshee MR de Tfguant & | Aged! 9T, a1
g1 92 §9% (Naturally Nepal, Once is Not Enough) Ca)
TR FHSHATS TUTe Teh AT THE TR TTE@gI
HOUT Tkl TTYf fa el & |

9.6, Ro0R TRl faERRT YT JTENE U 3T
Wi T YU AT gUEd © W favaes awer faT
ffste JuTeT 00 - ATFHET THATERT (Visit Nepal
2020 - Lifetime Experience) 8 Ro2< HT HATS AT
FATSUSRT forRT X fafi=T SRRl ¥ R0R0 AT HF AT |
Y faTEsRRY syehry ufe STt RS JreTes IF: T
ST SATHATS AT AT | | Afe gg fovame
T JATERT TS T€T BT &9 R02% AT The World of
Wanderlust & STTATS ‘Top 25 Best Destinations in
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the World List’ AT 2*37f THT T | Rough Guides’
H Y AR “Top 10 Best Countries” HT T
Ufeel TITHT 99 e 9T | Rough Guides to Nepal shT
HETE Hitheh He[Si1ohT ST TUTCTehT TR IqHT TUTeTehT
H"ﬁﬁ Stfer fafererar & | FTer R02% & 'Best Ecotourism
Destinations in Asia’ 3T g T T R oy
O Al e (Lonely Planet) Ea) HJEX G Ro20 Ea)
Best Value Destination to travel in the year 2017 ELIS)
o Y 3 ST TEY WS 2o TTRY FAT e wY
T oy | TR TS fafeT ojsheeel STAfHeRAT
Teg UshTTaX bt TS qeieeh! HTeameT ST Hedehl
HTSHT ToRIT A SThTTAT AUTeTeh! qeshaealls AArvTsia
fafaerar forlt Soeg yoraer uf R THT | TH
UTEeR! W fava AHTE=MT el Wbl § W JETSS |

FTafeer qed e ?

Wi fifd, 0%4 U7 AHT IUTAATS Th ST UTRidh
died, v Sfae fafeerar, agsird, sgum, agud T
AR TafarerdT uat Ufdetien T Gishiaer araaTer wft
U7 TS T T-aeaeeishl 9T qRfed TSUHT & |
Tt fava gAT fatem ush famr M3 (Global Village)
T AT JIOTT VSR ST T U SATEaTs fove
RiTT AT @ SATawIeh Bas Uy sreia-eh! faehrashl
YW AR e gkl fafafaewtr T faeamgrr
M AW Shifashiarsa T USATRieRT TaewdT gig
T ST STEEdET GER THeRT AT ST=dieh T
FURER & | FUTE WHUT I 030 TATE Thel T3S W
gTfier AT JeAaTe ¥ THIS | =ik Tedene
R HUEE Tqa diehs | T=dTeh FeTer JuTet fsehr
YHUTEITEE HTS BIS, cTafehl faemar T faehedr ste@r
"SIl g QS | At T 33T qfed gIeT e
USTTRIST 1 313 IS |

=T TS Yde SATHREhT IULThT TaT AT
FEZD W JUTeden! e Hifd, o4 @ <(T) AT
oot TRUHT & | THHT FRI-Iaee 2t T=aReh FheTehr
faer T fawaro Siie fagd, Yokl Uk 3SaTe 3Tah!
STAT ATAT T AUTeAT TS I ST=ANEh Tiehehl

S

Gt




FT A= fage; femmer, ueTe T auserr fafy= wiewia
TICTEEAT Ul Tieshe®als Y0 T Uiedred T,
TN TIEHEEATS AT T il &rFehl TH-FHT
WRITHT HSEER fah® T FHHAEeAs AT
3T faer (Travel Incentive Leaves), Sfeeh oo T
ITEIT AT THUThT SHTEAThT AT TIcHTe T T
Tl &IHT T T SHIIhATS AT TS 3TehiNd

T fafvera agiaagee faamafedent T yHoT diedteT
FHA (Local Travel Concessions) NIUN NIty
SeaiiEd B |

JUTETehT ETEIH, R06R T YHT-¥ TTehT e fagm,
e e gTerear st 9T W e Tkt FifdeEanT T STEWT (3)
QUITTcareh T ATehideh SriaTe®eh! qige, HTafuT, Tade ua
T JHR W UM STkl HEcarqul STeReRT &IHT
Torepme T 3TTavEes aTaTereT ue Hfifq fmier 1 qer wie
IR AT TerarumT ST SHdTerTs grerfiehar fe st
I THUEHT B | FEL TR STHATATS HTITHehaTHT Tt
AR THAATS aQI3q reial &aexil aom fagsft go
TIThHTEATS STHMA TIehT ATET o ST3eeaTs farvarehy
WATATE TehYeh, WU T geferd TTqeeereten! &qT
T TR AT Wi gERer oAiE fasRemT gar
e fa T | ATk Teehl faehmael TadremoT
T T AUTNERAT SRSy TSt arior wieqere
il famoT, e SiaaeaT gun 9 g St
ekl STfa=aT fad Sifsusr @ | A TieTgrr
TATIRT TRHT SAT-3BAT T3S AuTed T fervaum femsT
AT &5 foehTer e 3T ek THeaeATs YA FeTareh!
IUEISTRT TUHT AT TS T |

AT Teel 37e HTIdTT TgHeheh! STHT GThT He
i ¢ fafnT SR T T S S e
farehTereT ATeRETe off arseRT ATfaaTaRehT 3T U
Stiarreaerr giafeear T qeq g ardr et e S
o fafqer deumeeaTs Teetas qatur foshm qur wheT
FEE JSYT ST TAT AR THETs T T
icaTted T afhs |

ITeATE% ATYh STTSTehTeT ATk T Ushadl UTerfHerd T
TH T | TR TAACIAEEHT SN TaRT T
It THiees Ifad T 36T UES | f9.E. 003
ATcTeh! TSIl et IvaTd TfeT W&hen! dTeishl

o

Gt

Wi T QU TIHT Bohef Wl ATk TAARI fHehT
Ui SR Wl B | UTetshT g ST and fawdit
farehme, wie qaturer! faehme, Tt agarr T ArferenT
Wi TfdeRT YRR FEhRETR] TH-aadr affae af
TRieheh! HEATHT Jig TR S | I=INH FAATS T
feat faazft wiew A T w@eRlt wheswhel qHd Iz
el T anre faT dees |

qiferRuTRT WiWHT

UTeTh! HIMITeTeh STafefd T - SRIaeld Tadeht T
gATS ATATT Tl e YRUG! HTEHbT &Y bl |
gaTs fifd Ro%3 I rFERT T Afe T gaTE YaThT
AT STEvasdh 0+ Wifash qaTanee @Rd g
yfaferer T M BT T AT gk gaTE AT ST
T g fommuereEn! fasm T it Ameue
ITET ITIT TS &ATS L& (Flight Safety and Aviation
Security) Eﬁgﬁfﬁﬂﬁg@ﬂﬁ, gor, Taast, ssi
T ST ST TEIRT G213 TR T Hifd ggo
SETIhHAT HEIE T FATZTHR & | TG F1C ATIshuTeh!
fHeRT HidRl TEHRT & I Goeas | AU TR
3ISSIT UTTIhUT AT 3ga arsfehl Tam, fretor
T HT YTEshT FhHes THEHRT Tl ool T T30
geqq AT, 3§8IT IHAsRT 9™ (Aeronautical
Regulatory Body) U& &aT WeRft Gl &T@T Leh!
T | T §eh] AU foeRramT 2T g=IsT qur &d1s
TATATS SATIF T T T3 ey fammeerer qem
& STtifey foammeereean! i, fashm T derem
T e JuremT st aet wiesw s frmeE
Fefier gaTs TaT TRbAT quT AT faEAIET FUTe SRR
T TTTERTOTERT YfHehT HEeaul (IRl |

e gl [aTUR fawmmT 3Tew i S g9
Harars g fafad T et s wfeteT g
&YTehT FerahTEmT TehTEehRT fHeRTHT TET qIT eI Jarer
TRTOT T oRfe & o aqen! Tk Ue T fastend,
Frameend, auaehal T 3Aeheh! FTET & THT I &7
TSTarsRT iR TicaTe T qaes | 9eT Taadant
UL ARTEHT SUSRT GJoha®dTT GHTHaT T qRETTEhdTenT
STTIRAT UTAATs STTashas Brsar g1 W fguafir qem
JguEfr gt FaT TRRT T URd TS WA 89T
Hfifqu S iR B |

TRIoT FSEITer ST Teier JagaT |oms g=ams
YT AN ISIT TTRIRUTeRT FHaeealTs e
G ATHT AT AT ISIT TR0 ShHaRIg%eh!
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[T 31t T Glarerm Trereft frmraett, 04 (Hemudted)
a1 T & 3 T 3T (&) o TadfereT s fiaf 090 /0
%/0% 3@ AN M & THR Hereaed T RHTIHIERT
Tafer kT SHUTEE G TRfeTehTenT STggE - ¢ o7 el
AT GATRT ATRT BHIC TTHT TIHRE T SYH
AT TN YHT YHUMT ST Jees | T8l TuTel
NsreRT Teahr TeTeeaTs Ui HIgaT Jeh & | UTTreRToTeht
FHARIGES @l SISHT WHUT &l Rl F=K FHI §IhT
AT IRt T TEAT @ g, FHUNgE Behuls
UST TRERT YHUT YidaeenT SATETHT 31T TUhRATAT%eh
HEINTeRT AT T ST3eeah! YAt fashrer qem verg
F g T §T 99T |

Elfﬁ?ﬁgﬁ:

Ttk Tiedenl T wafa gest o & | I|uT el

a‘—ﬁaﬁ%ﬁrwaﬁ
& STHT STITEeRT T QT AT HTEehi L gTeh
THY FereT &, STHehT HRT Teehas SGHgu AT
T aTe G5 | JEeRT STATAT HITITeteh - HTaThT
TarehedT T faww STaTawT T =T 38 qeied Sadt uft
TNk TdeehT TITashT TIHT WehT & |

o W FFUIEHT AT =Mfed Aawh  Hifdsw
AT TEST fqente g 8ag T FHeh! Jee qeT
farenraent @i fsft arsent TevTimaT =T g, Wi
BISTHT BT STTTheATs SUeh TTRTeror feet ey ai
AT Wl B |

o e fafy T WH Weww T I
qer fa-fieeanT qaaTigeen! dfe= T J=IR OR8]
T 9T & BTHhaNEEen! qaTaR foshTaaT 9T
UG ShTIHT &l el §aT AT &sel =T
yTfHeRdT ST FHA] U Ged &sehT foehremT
FHIAC TAHT S |

o Wi AT HUTcHIeh! THT faentel § e T S
AT TR e SUANTERT AATHT &Tar faehreehT
STTEERT ST g ST THETER T &rsieh
TarehTareT STITRIERT STET i fe afertaant & |

o Wi U Uhdd fasmest aTht au-a T
e 8] T TS ThaThetTuets ararerurast
TS FHa] U FATTRT T EohT S |

o JUTH AT @red faf=T Ivreht wdesweears Ak
T T STSTHE WIS gaTgtaTeh! TosTTel fadi

T GihUaT & W9 AUt Y ST ISTHeeeh!
&ThT ST THRT GETRgeh! & |

I T 7war fafr=r @rer AT T aneTeE & @) A &
qRE ga WYh T AT Ot 9 T Tl THeTeseh!
TRTERTOT T ST TR TRieehT HTEAHaITE JTeTehRl TeAaTs
faehr ¢ fova qiedeR! ARG HUTeRl TieTaTs
TerTs |iems |

HedHT -

faReft weshath A Sfad Hieer TUTAHT HE SITTHT
TIeIEeTaeel AT WITHT heah! o Taeaarar aX
QT Tieeh AHA AT T+ TRT HER THUshT ST
et T AUTAATS JHeHT thgeh! U HiehT fars | Tie
GraT{T AT qUT G Yeehet qar T, T2 STt
TR ST T-ehT |1 FET UUTTCieRT Tahmer e Ssga=er
TIR TRY AT AT <7 forawmT foear 7 afes |

feiy i srfectent AT gEaT S ETRles geeTT Ay
BIE IAT TG FNIATSISw a7 3Tfeciohl STTHSUT ekt
TSTIeTgE ar TRt FHAERICEET TR TSES | Jl
feg umieRr wESTdT, I 13T HTEWIH AT T S
TAT @ Sl A, ITETIh TISHT AT
foermar, ger SRIfcheRT WEeuT YT, Yieh TeeTathl
Faferd afea T fasio, wieT gt SoTeliehl FERT
A TERMIdTRT @ 3T=aieh THeTdTs QT fad &
Malaysia Truly Asia ST fasima" T o9 gicashuT
ToQITeRT AHUT ST ST T TH ST g JUTedT A= ieh
TETHT W T 3ehT fafse JuTer 00 - ATHRH
THMIRI—E (Visit Nepal 2020 - Lifetime Experience) T
AgLed! 9T, A6 35T € 3% (Naturally Nepal, Once
is Not Enough) TS el SIS T a9 00 &
T S |

geaW WRAT :

?)  JUTeTeh! TfaETT R0

) U W A

3) e Hifq Roey

garg Hifq R0%3

http://www.nepalnow.org/stories/10-things-about-
nepal/

%)  https://www.nepalsanctuarytreks.com/visit-
nepal-2020/
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