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NIA Noi Bai International Airport
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Chapter 1 Outline
1.1. Chapter 1 Outline
- Background of the project

Vietnam aims to welcome 25 million visitors from abroad by 2025 and 100 million by 2030 Along with the
expansion of air traffic, it is naturally expected that aircraft noise problems will also increase, and this issue is
indeed often on the agenda of the National Assembly of Vietnam. In the interest of the smooth development of air
traffic, it is necessary to minimize causes for complaints and reduce the impact that aircraft noise has on people's

lives. It is therefore important to plan, monitor and administer measures related to noise control.

The basis of environmental measures is policy planning based on accurate noise prediction mapping. To ensure
the reliability of noise maps, it is vital to continuously monitor the actual state of noise by installing monitoring
devices in the vicinity of airports. However, Vietnam does not have the equipment and monitoring systems for
measuring and analyzing aircraft noise, and there is a lack of knowledge and experience in a field such as aircraft
noise measurement and evaluation methods, environmental conservation guidelines, and the technology necessary
for measurement. In the long term it is therefore necessary to acquire the technical knowledge to establish and

operate aircraft noise monitoring systems that cover all 23 airports in Vietnam.

- Technologies targeted for dissemination in the project

The operation of an aircraft noise monitoring system should be based on appropriate knowledge and suitable
technology. The measuring equipment for aircraft noise needs to be set up in a location where there is a low level
of extraneous noise and no unwanted sound reflections that could affect the measurement. The capability to
identify individual aircraft is also desirable for evaluation. Furthermore, it is necessary to regularly inspect and
service the measuring equipment, a task for which proper training and technical knowledge are required. This
project will be using the Noi Bai International Airport located in the capital Hanoi as a model to disseminate
technical knowledge related to installation, handling, measurement evaluation methods, and maintenance of

aircraft noise measurement equipment.



- Purpose and goals of the project

This project is aimed at building a foundation for future business development. The project involves the
following targets: prepare a manual for aircraft noise measurement and evaluation ,and create ongoing business

opportunities through periodical maintenance after the project.

The goal on the Vietnamese side is to acquire relevant noise measurement technology know-how that will

enable the continued operation of the system.

- Implementation details of the project

With the cooperation of experts in Japan as outside human resources, we will conduct educational activities
to share awareness of noise related issues, organize training visits to Japan in order to acquire measurement

skills and techniques, and provide technical guidance along with supplying measuring instruments.

@ Invite members of the Civil Aviation Authority of Vietnam (CAAV) and other related organizations to
Japan to learn about the installation and operation status of measuring equipment at Narita International

Airport and promote understanding of the environmental policies implemented in Japan.

@ Dispatch outside human resources and Rion specialists in environmental policy to Vietnam to promote

shared awareness of aircraft noise issues and understanding and knowledge of environmental policy.

@ Relying on outside human resources as well as Rion specialists and engineers, prepare a guidance manual to

enable Vietnam to appropriately and continuously carry out measurement and evaluation of aircraft noise.

@ Dispatch outside human resources and Rion engineers to Vietnam to provide and install equipment for
aircraft noise measurement, and to impart knowledge about aircraft noise measurement and the relationship
of measurement results to noise prediction technology. Technical guidance regarding the analysis and

evaluation of data obtained by such measurements is also to be provided.

- Results and outcomes of the project

Although there were some changes in the installation schedule, the project was completed as planned.



Through the activities of the field survey in Japan, delegates from the Vietnamese side understood Japanese
environmental policies regarding aircraft noise. Furthermore seminars were held in Vietnam to provide
knowledge about environmental policies with regard to aircraft noise. The aim was to share awareness of the

need to tackle aircraft noise issues with organizations and researchers involved in the aircraft field.

Noise monitoring equipment to monitor aircraft noise were installed at Noi Bai Airport, enabling Vietnam to

acquire relevant measurement technology.



1.2. Project Concept Diagram
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Chapter 2 Project Background
2.1. Background of the project

Vietnam aims to welcome 25 million visitors from abroad by 2025 and 100 million by 2030 With a view towards
accommodating this increase, a second terminal (Terminal 2 for international flights) ) was built at the Noi Bai
International Airport of the capital city of Hanoi with Japanese ODA (yen loan). The terminal opened in 2014. Prior to
this, a terminal at Tan Son Nhat International Airport of Ho Chi Minh City was similarly constructed with Japanese
ODA. Furthermore, there is a plan for the construction of a new international airport for Hanoi called Long Thanh,
intended as a hub airport for the Indochina region. Assistance for this project in cooperation between the Japanese
public and private sectors is currently under consideration. The Japanese government and the Japan International
Cooperation Agency (JICA) have been supporting the transportation sector in Vietnam, with airports playing an

important role.

Along with the expansion of air traffic, it is naturally expected that aircraft noise problems will also increase, and
this issue is indeed often on the agenda of the National Assembly of Vietnam. In the interest of the smooth
development of air traffic, it is necessary to minimize causes for complaints and reduce the impact that aircraft noise
has on people's lives. It is therefore important to plan, monitor and administer suitable measures related to noise control.
Regarding the impact on people's lives, a social survey has been conducted by Kumamoto University covering a wide
area around Noi Bai Airport, and it was found that more than half of the residents in close vicinity to the airport are

annoyed by the noise.

If one expects that changes similar to chose that occurred in Japan over the half century from the 1950s onwards will
happen in Vietnam in the next 10 to 20 years, the Quality of Life (QOL) aspect will become more important as life
becomes more affluent, and a response to noise issues will be strongly called for. Therefore, it is hecessary to promote
planned land use around airports and devise suitable operation management methods etc. to prevent noise damage. For
each airport, a reliable noise map must be created which can serve as the basis for land use planning and aircraft
operation control. The CAAV , in response to a request by the National Assembly of Vietnam, has commanded major
airports to create noise maps of the airports of the country. However, because Vietnam so far does not have an installed
base of aircraft noise measurement systems, it is not certain whether the noise maps created so far are reliable, and they
are not sufficient for devising countermeasures against aircraft noise problems in Vietnam. Actual noise measurements

to assess the current situation are required in order to verify the maps and increase their reliability.

In Vietnam, legal regulations regarding aircraft noise have not been established yet, so it is not possible to take legal

action for example based on consultations with residents around the airport. It is urgent to propose and prepare legal



measures and methods not only to address noise problems at existing airports but also to address various environmental

issues that are expected to occur during further airport construction.

Predictive noise maps play a vital role in the process of devising environmental measures. For accurate and reliable
noise prediction mapping that enables proper policy planning, it is necessary to continuously monitor the actual state of
noise by installing monitoring devices in the vicinity of airports. Accurate operation data for the respective airport are
also necessary. It is important to regularly verify the adequacy of noise maps by monitoring changes in the noise

exposure situation around the airport over a long period.

However, Vietham does not have the equipment and monitoring systems for measuring and analyzing aircraft noise,
and there are no established aircraft noise measurement methods or environmental conservation guidelines. There is
also a lack of knowledge and experience in measurement technology. In the long term it is therefore necessary to
acquire the technical knowledge to establish and operate aircraft noise monitoring systems that cover all airports in

Vietnam.

2.2. Technology to be disseminated and possible contribution to development issues
2.2.1. Details of technologies to be disseminated
- Technology / Features / Specifications

The technology to be disseminated through this project is measurement technology for monitoring aircraft noise for

the purpose of environmental protection around the airport.

In order to measure aircraft noise, it is necessary to identify the sound source and determine whether the observed
noise is actually due to aircraft or other factors such as from roads in the vicinity of the airport. Furthermore, aircraft
noise changes depending on factors such as runway usage, season, and wind direction. Therefore, year-round noise
monitoring or multiple short-term measurements should be performed, and noise evaluation is necessary. Aircraft noise
measurement systems are designed to be used for continuous noise measurement while identifying the sound source, as
described above. The equipment itself operates unattended, but the various tasks required for enabling operation,

including setup and data processing require specialized knowledge and expertise.

It is also common to include an aircraft identification function that allows determination of the type of aircraft,
thereby proving that the measured noise is in fact aircraft noise. For this purpose, it is common to identify the aircraft by

receiving radio signals emitted from it, but such signals are only transmitted by ordinary passenger aircraft. Some



aircraft do not transmit radio signals that allow identification, or only transmit encrypted signals, so they cannot be

identified by model identification devices that receive radio waves.

In addition to aircraft identification equipment based on radio signals, the Rion product range also includes
technology and equipment for aircraft identification by sound. This makes use of the fact that each aircraft has a distinct
sound pattern, which makes identification possible by applying signal processing technology. In addition, equipment for
continuous monitoring of the sound incidence direction enables tracking of the sound source position and movement.
Thanks to these features, identification is also possible for the aircraft without relying on radio information. In Vietnam,
as in other developing countries, many types of aircraft are used at the same airport. Rion products enable identification

of both types of aircraft.

Vietnam has higher humidity than Japan, then Rion products are equipped with a heater to minimize the effect of
humidity. By contrast, measuring devices from other companies do not come with such a heater. This feature reflects an

ingenuity and know-how unique to Japan, which is a country with high humidity.

In addition, a remote microphone sensitivity checking function is generally provided to confirm that the measuring
equipment is operating normally and that the sensitivity of the microphone, which serves as a sensor, has not changed.
In order to reduce costs, other companies often implement the sensitivity check via an electrical signal, but ideally it

should be checked with acoustic signals, which is what Rion products provide.



e Rion technology

Table 1 Rion Technology

Suggested technology

Rion Corporation

Product / technology
image

Environmental Sound Monitor (NA-3x Series)

Year of market
introduction

NA-3x Series: 1975

Features (strengths,
weaknesses)

- Sound source identification by sound and radio signal information

- Microphone sensitivity check by sound

Technology category

Major category: Environmental noise measurement, Sub-category: Aircraft noise
measurement

Functions (1) Sound
source identification

Collation of sound arrival direction, radio signal information, and flight operation
information

Function (2)
Microphone sensitivity
remote check

Sound-based checking function

Function (3)
Microphone anti-
condensation

Heater prevents condensation

Function (4) Support
for stand-alone and
multi-point operation

Either stand-alone or multi-point monitoring possible

Operability Detailed data display possible
Durability *3 10 years operation guaranteed if proper maintenance is performed
Safety CE marking (Low Voltage Directive, Machinery Directive, Radio Directive), FCC

compliant

Environmental
consideration

Green product (RoHS compliant)

Special remarks

Rion can act as a one-stop provider, because we comprehensively design, manufacture,
and provide services for sensors, hardware, and software, and we can flexibly respond
to customer requests and problems.




2.2.2. Potential contribution to development issues

As air traffic is rapidly expanding due to Vietnam's economic growth, aircraft noise is becoming a major issue,
making it necessary to create noise maps for managing flight operations and devising appropriate measures for land use
in areas around airports. As mentioned above, the Civil Aviation Authority of Vietham (CAAV) has been making
efforts to create such noise maps for several years in order to improve their reliability. This in turn requires suitable
noise measuring equipment configured into systems that can perform continuous monitoring. The current project is
aimed at enabling continuous noise monitoring in Vietnam, making it possible to reliably assess aircraft noise exposure
in areas close to airports, and thereby assisting in devising suitable policies for land use and flight operation control,

eventually reducing and preventing noise pollution.

As part of its efforts against aircraft noise, the CAAV is considering the following measures: a) use of data to devise
suitable land use policies, b) implementing specific noise regulations for aircraft, and c) the other measures. Adoption
of such measures will depend on the actual situation at the respective airport. For example, at Tan Son Nhat Airport,
urbanization has already progressed considerably, so implementing land use measures is difficult. Solutions will
therefore tend towards specific regulations for controlling aircraft operation and compensation for affected parties. By
contrast, urbanization around Noi Bai Airport is less extensive as compared to Tan Son Nhat, which means that land

use measures can still be taken.

In order to realize these goals, the project encompasses creating a manual, securing human resources, and conducting
education and training sessions to impart the knowledge and skills necessary for proper measurement. Using one
airport as a model case, a preliminary monitoring system comprising the minimum required equipment for monitoring
has been configured. The system is designed to that after installation and trial operation, the actual monitoring and
continued operation can be handled by the CAAV and related authorities. A system for analyzing monitoring results,
creating diagrams, and collecting reports is also to be put in place. Although the monitoring system introduced through
this project is an experimental system, it is important to carry out continuous monitoring on a long-term basis and to
carefully observe the transition of the noise situation over time. The system therefore must be able to provide useful
data that will become part of a full-scale system with more monitoring points and monitoring items to be established in

the future.

By learning proper measurement techniques, it becomes possible to correctly interpret the various evaluation values
for noise pollution, with a view towards devising solutions and preventive measures. Technical training is aimed at
empowering the Vietnamese side to carry out measurements themselves, to assess on-site conditions and to take
measures to solve problems. Through a series of activities , this project will contribute to solving aircraft noise related

issues in Vietnam.



Chapter 3 Project Outline
3.1. Purpose and goals of the project
3.1.1. Purpose of the project

Vietnam has environmental legislation and noise standards related to the general environment, but there are no
specialized regulations for aircraft noise, and measurement methods and human resources in this area are lacking. On
the other hand, economic growth has brought about an increase in air traffic, making it vital to tackle noise problems as
soon as possible. The current project enables Vietnam to begin monitoring aircraft noise and to continue this important
activity. For that purpose, it is necessary to establish procedures for monitoring and measurement which can become
the basis of legal regulations. Guidelines must be formulated, a framework for the education and training of human
resources must be created, and equipment must be prepared. Because the results of measurements must be analyzed and
evaluated objectively, a comprehensive measurement and evaluation manual that ensures consistent procedures is

essential.

In addition, to protect the environment and prevent damage before it occurs, nationwide uniform standards and
guidelines must be set, and measures must be taken for continuous trend observation over a longer period of time. It is
highly likely that the evaluation indexes, measurement methods, monitoring items and specifications of monitoring
equipment of the initial installation will continue to be used. In aircraft noise monitoring, specific measurements,
evaluations, and countermeasures are often implemented at different airports, but it is common to unify the device

specifications and monitoring content of monitoring equipment at all airports.

In addition to Rion's experience and technology, this project will utilize the knowledge accumulated over a period of
many years by various research institutes in Japan in this field. The concept is to build a foundation for Vietnam's
aircraft noise monitoring and airport environment maintenance operations, making best use of Japanese technology and

methods.

The project is also expected to contribute to Japan's high-quality "infrastructure system export strategy"” related to

aviation and airports.

3.1.2. Achievement goals of the project

- Using Noi Bai Airport as a model case, install the equipment necessary for learning measurement technology and

building a noise monitoring system (Goal 1). Prepare a manual for measurement and evaluation so that CAAV and
10



related authorities can establish a system for learning measurement technology and continuously operating it (Goal 2).

For this purpose, support CAAYV in the preparation of a manual for codifying the measurement methods and evaluation
of aircraft noise, starting from the basic plan for the system. Also support CAAV in basic investigations and contribute
to the establishment of indices and guidelines for noise evaluation. Support the establishment of specifications, scale,

arrangement, and operation planning of monitoring equipment.

In addition, establish a system on the Vietnamese side for analysis of monitoring results, creation of drawings and
tables, and report compilation (Goal 3). Although the monitoring equipment installed by this project is a trial project, it

is important to carry out noise monitoring continuously for a long period of time to monitor trends in noise conditions.

At the same time, through a collaboration with the MOT (Ministry of Transport) and visits to Japan in the context of
the field survey in Japan, as well as holding seminars on environmental policy, to achieve understanding of

governmental officers are further aims of the project (Goal 4).
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3.2. Implementation details of the project

3.2.1. Implementation list

Table 2 Implementation List

Activities (Field survey
in Japan or local
activity in Vietnam)

Timing

Period

Location

Activity purpose and outline

Field survey in Japan

June —
July 2018

9 days

Narita airport,
Tokyo

[Purpose] Learn about installation and
operation status of measuring
equipment, gain understanding of
environmental policies implemented in
Japan.

[Outline]

+ Inspection visits to measurement
equipment installations and data
processing rooms, to see operation status
in Japan

+ See noise environment policy
examples in Japan

+ Learn about measurement methods in
Japan

First
local activity

Technology seminar

Nov. 2018

5 days

Hanoi

[Purpose] Share awareness of aircraft
noise problems in Vietnam, promote
understanding of environmental policy
knowledge that is a prerequisite for
manual-based measurement and
evaluation.

[Outline]

+ Create a report on social surveys and
current initiatives regarding aircraft
noise in Vietnam.

+ Provide knowledge about
environmental policy in Japan.

+ On-site meetings about creating a

12




noise measurement and evaluation
manual

[Purpose] Promote understanding of
measurement technology through
equipment installation and usage

Second -
training.
local aCtiVity Dec. 2018 15 days Hanoi [Out”ne]
Equipment installation —Jan. . Install and exolai . N it
and technical guidance 2019 nstall and explain equipment on site
+ Conduct technical guidance using
actual equipment
Third [Purpose]
local activity 7 days | Hanoi * Deploy data center software locally.
Software installation and | May 2019 [Outline]
technical guidance + Technical guidance for operation
Fourth
L. + Operation data analysis and
local activity luati
5days | Hanoi evaluation
Data analysis Oct. 2019

General project wrap-up

+ General project wrap-up

13




Chapter 4 Project Outcomes

In the field survey in Japan as the first activity, Vietnamese officials took a field survey at Narita Airport and its
surrounding areas to observe the implementation of Japanese environmental policy. The visit covered for example
soundproofing walls, hangars, buffer forests, a park forming part of the "airport as a sightseeing destination" initiative,
and soundproof residential dwellings, demonstrating measures and know-how for mitigating noise damage. Lectures
given by experts on environmental policy at Narita Airport served as the starting point for discussions that provided

information which could be used by the Vietnamese side as reference for implementation in their own country.

An environmental policy seminar on aircraft noise was held in Vietnam as the first local activity, with the aim of
widely disseminating and deepening an understanding of the aircraft noise problem in Vietnam. The seminar comprised
lectures by Japanese experts, Vietnamese researchers, and Japanese and Vietnamese government members. During the
discussions, participants commented on the importance of this effort which shows that the aim was largely realized.

(Goal 4 achieved)

The second and third local activities comprised lectures by Japanese experts, and Rion engineers providing hands-on
training utilizing the equipment installed at Noi Bai airport and the data processing software installed at the Noi Bai
airport office. Lecture guidance by experts was also realized, enabling the acquisition of measurement technology for
aircraft noise. Furthermore, methods for daily inspection of equipment were demonstrated on the actual devices. (Goals

1 and 3 achieved)

A guidance manual for aircraft noise measurement and evaluation was created, based on international standards and
the contents of manuals issued by the Ministry of the Environment of Japan. The manual reflects the knowledge
provided by Japanese experts and Vietnamese researchers, as well as the contents of discussions with Vietnamese

project participants, while taking into account Vietnamese cultural customs. (Goal 2 achieved)
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