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Translation of pages 4-5

Joint Statement by the Mayor

of Ishigaki City and the Mayor of Taketomi Town

July 24, 2017

Yaeyama Islands are located in the southernmost part of Japan, surrounded by emerald
green ocean which has a subtropical ecosystem, filled with lush green mangrove forest
that has almost no light pollution which can sustain a clean and natural environment
that is closely associated with the Amazon.

Specially that this area has no jet stream and has no atmospheric motion, 84 out of 88
constellations can be observed including all 21 first magnitude stars. It’s a great
environment to observe the heavenly bodies.

From this statements above the National Astronomical Observatories of Japan,
Ishigakijima Astronomical Observatory and VERA Ishigakijima Station, and
Taketomi-cho Haterumajima Astronomical Observatory Tower were established. This
areas are world renowned starry sky observation areas that its municipality and its
people promotes activities to protect these areas.

Yaeyama Islands seeks a rich and abundant environment that tourists can experience.
Every year tourists come in and out of Japan. Starry sky conservation aims for the
cooperation of the locals with the tourists in the activities, and for them to revisit the
Yaeyama Islands expecting more and thinking of its values as a tourist destination.
This year, Ishigaki city in corporation with Taketomi town seeks for the Yaeyama
islands’ excellent starry sky environment area (Iriomote-Ishigaki national park) to be
the first International dark sky place conservation as it seeks to acquire accreditation.
To acquire this accreditation we would like to spread the beauty of the night sky of

Yaeyama Islands to the world so that it may keep this up generations to enjoy.

Yoshitaka Nakayama
Ishigaki City Mayor
Koujun Nishioomas
Taketomi Town Mayor
(with official seal)






Translation of page 7

Naha Nature Conservation Office

of the Environment Government of Japan

Issued No0.1707201 on July 20, 2017

1F, No.1 Joint Government Building, 1-15-15 Higawa, Naha city, Okinawa 900-0022 Japan
Tel: 098-836-6400 Fax: 098-836-6401 Email: nco-naha@env.go.jp

July 20, 2017

Ishigaki City Mayor, Yoshitaka Nakayama

14 Misaki-cho Ishigaki city Okinawa 907-8501 Japan
Taketomi Town Mayor, Koujun Nishioomasu

11-1 Misaki-cho Ishigaki city Okinawa 907-8503 Japan

Dear: Ishigaki city Mayor and Taketomi town Mayor

The Naha Nature Conservation office, Ministry of the Environment, Government of
Japan agree with the municipality of Ishigaki city and Taketomi town in their efforts to
apply for the International Dark-Sky Park certification and IDA (International Dark
sky Association) program that is considered to contribute to the conservation of
ecosystem in the natural environment of Iriomote-Ishigaki National Park that was
requested on July 5, 2017.

Furthermore, the appropriate management of outdoor lighting in the National Park
areas that are based on the Light-scape management plan guidelines of your
municipality would be highly appreciated.

Sincerely yours,

Manabu Nishimura

Office Director

Naha Nature Conservation office
Ministry of the Environment
Government of Japan

(With official seal)






Translation of page 9

Okinawa Prefectural Government

1-2-2 Izumizaki Naha-city Okinawa 900-8570 Japan / TEL: 098-866-2333
June 26, 2017

To whom it may concern,
Ishigaki City Office and Taketomi Town Office,

The Okinawa Prefectural Government agrees with the application for Iriomote
-National Park as one of the first International Dark-Sky Park in Japan. We
understand IDA (International Dark Sky Association)’program and purpose to protect
and conserve the quality of starry night and nocturnal environment and darkness in the

world from light pollution such as artificial lighting.

Sincerely yours

Yuuji Onaga
Okinawa Prefectural Governor
(with official seal)
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Nobuaki Ochi, the leader of IDA Tokyo chapter
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To Acquire Accreditation

for the International Dark-Sky Park

Purpose:

Yaeyama Islands has the best quality of starry night in Japan so we would like to
spread awareness of this valuable starry night, in and out of Japan, furthermore we
would promote the tourism industry that has respect for the natural environment and,
create communities that lives together with natural ecosystem under the starry night.
We Ishigaki city and Taketomi town in our effort together we aim to acquire
accreditation for Iriomote-Ishigaki National Park as the first “Dark Sky Park” in
Japan..

Background / Reasons:

Ishigaki Island is the southernmost city in Okinawa Japan which is located at 24
degrees north latitude that is surrounded by coral-reefs and has been distinguished to
possess a quality starry night and dark-sky in its natural environment.

84 constellations out of 88(including the parts of constellations can be seen) and all 21 of
first magnitude stars in the whole sky can be seen within a year in Yaeyama Islands.
These areas are quite suitable for astronomical observation because there are no jet
stream and it has less atmospheric motions. Therefore it has established facilities of
Astronomical Observatory such as Ishigakijima Astronomical observatory and VERA
Ishigakijima Station which are National Astronomical Observatories of Japan in
Ishigaki Island, Taketomi-cho Haterumajima Astronomical Observatory on Hateruma
Island in Taketomi town. In community efforts of preserving the starry sky against
light pollution in order to protect the natural environment and ecosystem, conservation
and awareness activities are under its way.

Tourism industries holds an event once a year such as the “Minaminoshimano-Hoshi-
Matsuri (Southern Island’s Star Festival)” an event where the community turns their
lights off at the same time, astronomical observation event, Commercialization of
experience program for star watching tour, and efforts of appealing and value
improvement of the starry sky that is utilized as a superior tourist attraction.
Yaeyama Island is famous as a world leading tourist resort, over one million two
hundred thousand tourists’ visits each year and still numbers are increasing from Asia
and Europe. By acquiring accreditation of “Dark Sky Park” we can take more tourists
attention from all over the world as a tourist destination, and would be prompt to
deepen community and tourist understanding of preserving the starry sky and darkness
against light pollution and awareness of the value of starry sky.

12



Star Attraction in Yaeyama Islands

Natural Environment

An outstanding night sky environment

Measurement result of natural darkness of each areas in Yaeyama Islands by specialist.
It is clearly preserved in good state of 21.57~21.95 mag/aresec2.

(more detail pp.36-42)

Good geographical condition to observe a lots of stars and
constellations in Japan

In Yaeyama islands located at 24 degrees north latitude, 84 Constellations out of 88
(including parts of the constellation) and all 21 of first magnitude stars in whole sky can

be seen within a year

Good environment for Astronomical observatory such as less
atmospheric motion

In Yaeyama Islands, There are no jet streams and it has less atmospheric motions
therefore the stars without twinkling are visible and its clear to figure out the planets

and observe them well.
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Cultural Resources

Own star culture of Yaeyama Islands

In Yaeyama Islands, peoples have their own star cultural lives like using heavenly
bodies to determine the time for planting and harvest, fishermen also used the stars to
navigate through the oceans. The remains of ancient documents called Seizu(celestial
map) and Tenkimiyounokoto (star calendar) which depicts the star and constellation
named originally and recorded the movement of the stars to tell us that stars were very
close to our livelihood in ancient times.

Lots of legends and traditional music related to the stars were created in ancient time
that are passed on to the next generation, “Murikabushi (Pleiades) -Yunta (folk song)” are
one of the renowned one. Murikabushi-Utaki (Sacred site) a sacred place related to the

stars has its own unique ceremony in Kabira area.

Hoshimi-ishi (Position measurement for star)
In ancient time, Hoshimi-ishi was used for position measurement of the star
“Murikabushi (Pleiades)”’and built on each town in 1680~90 that had an accurate grasp
of the time of the season for agricultural works in ancient time.

Stone post called Hoshimi—ishi still remained in few places in Ishigaki Islands, and
Round shaped stone board inscribed with the directions are kept by the Education
Board Ishigaki Office.

14



Astronomical Facilities

Ishigakijima Astronomical Observatory, National Astronomical
Observatory of Japan

Established in 2006, having an optical-infrared

reflector telescope, the largest in the Kyusyu

-Okinawa area. Observational studies on solar

system bodies and transient object.

Facility is open to the public, and night time

astronomical observation. (every weekend and

national holiday at night) facility which had opened

in 2013 located in the same area having Starry-sky lesson and Screen party to
appreciate watching the universe in three-dimension “4D2U-4Dimension digital
universe” with 200 inch big screen in weekdays. Number of visitors are over ten
thousands every year.

VERA Ishigakijima Station, National Astronomical Observatory
of Japan

Established in 2002. Galaxy observation has started

since 2003, and project preparation for Three-

dimensional maps of galaxy are still ongoing.

The site is open to the public usually, to observe and

get into the feeling of going into the universe and

starry night sky.

Taketomi-cho Haterumajima Astronomical Observatory Tower
Established in 1994. An open southernmost

Astronomical Observatory. It has been a famous

tourist night attraction spot to join the stargazing

observation.

15



Community

Specified Non-profit Corporation Yaeyama-Hoshinokai

Group of amateur astronomer in Yaeyama Islands organized on November 22, 2000 for
the diffusion of knowledge about astronomy and volunteer for community activities.
They offer opportunities to get to know and enjoy the starry night sky like opening
stargazing observatory to community regularly, and holding the starry night sky an
extracurricular lesson to thousands of people in local elementary school, to support
National Astronomical Observatory of Japan, Ishigakijima Astronomical Observatory
Management of starry night sky lesson.

The activities that has been done for community such as supporting the management to
invite people to establish the Ishigakijima Astronomical Observatory, National
Astronomical Observatory to hold the event “Minaminoshimano-Hoshi-Matsuri
(Southern Island’s Star festival)”, and efforts for the diffusion of knowledge about
astronomy to community for many years were awarded by the Ministry of Internal

Affairs and Communications commendation in 2013.

Yaeyama Islands Hoshizora information H20

Private organization organized together by tourism company, travel agencies,
accommodation company and others, like private enterprises of 2016 to promote the
development of the starry sky tourism industry

In 2016, the project to expand attraction and creation of own community was entrusted
to Japan Tourism Agency. They conducted activities in efforts to appeal the value of the
starry sky in Yaeyama Islands, inside and outside of Japan.

16



Events

Minaminoshimano-Hoshi-Maturi (Southern Island’s Star
Festival)

In Ishigaki Island, Minaminoshimano-Hoshi-Maturi (Southern Island’s Star Festival) is
held on July of the lunar calendar since 2002, an event to enjoy the starry night with
Milky Way which are conducted solely by the city residence by turning off their lights at
the same time during the event.

Numbers of participant are increasing every year, around ten thousand people
participate in it. Citizen of Ishigaki and tourists are interested in starry sky, that light
pollution awareness spread more efficiently.

An advertisement for corporation to turn lights off at the same time, and lessen the
light at night in the community before the event in the recent years.
Awareness improvement for light pollution in community and every facilities were

raised by the intensity of their efforts.

2015 Promote turning off lights at the same time activity

Few days before the event “Southern Island’s Star Festival” was held, the members of
the executive committee went around the accommodation, restaurants, and commercial
facilities in the city areas and asked the corporations to turn lights off- during the
festival. Then made pamphlets for light-pollution awareness and distributed it to each

places and gave notice to the public.
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2016 Idea contest for good advertisement for Community to turn lights off
at the same time

Ishigaki city targeted high-school students to show good ideas for community to turn
lights off at the same time, advertisement to the public on day of
“Minaminoshimano-Hoshi-Matsuri (Southern Island’s Star Festival)” and held the
Contest for it. Eight groups participated and presented the own original idea for good
advertisement for “Turning off of lights at the same time”.

Chosen idea are made into real promotion advertisement for community to turn lights

off at the same time and is widespread to the public.

Excellent Idea which are adopted were made at a Parking lot near the venue for the
event. “Motor Pool - Painting” Huge Chalk Art are used to advertise community to turn
lights off at the same.

18



Yaeyama Islands Overview

Location of Yaeyama Islands

Haneda

Kansai(Osaka)

Hong Kong

Okinawa

Ishigaki

Coordinates: 1at.24°00 - 24°40’ N
long.122°45 -124°30°E

Distance from Ishigaki: Tokyo — approximately 1970km
Naha — approximately 450km
Taipei — approximately 270km

Yaeyama Islands has no big city within a 100km radius (the nearest city is Taipei which
is only 270km away from Ishigaki Island). It’s a small group of island and is about
3hours flight from Tokyo. It links many routes to other major city in Japan and
neighboring Asian country.

It is easy to access Ishigaki Island from all parts of the world, and though annual entry
of tourists spots reached more than 1.2 million (as of 2016), still its areas are able to
maintain the protection of dark-sky with less light pollution.
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Map of Yaeyama Islands

Yonaguni Island and Senkaku Islands are not included in the National Park area

Ishigaki city and Taketomi town consist of ten inhabited islands. (Aragusuku Islands
consist of two islands, Kamiji Island and Shimoji Island). Hateruma Island is the
southernmost inhabited island of Japan. Largest area is Iriomote Island second to the
Mainland Okinawa in Okinawa prefecture, and third is Ishigaki Island.

20



Light pollution Map of Yaeyama Islands
Yonaguni Island and Senkaku Islands are not included in the National park area

Link map: https://www. lightpollutionmap. info

All the Islands that belongs to Taketomi town has almost no light pollution
(Area on the left side of dotted line, map above)

Population of Ishigaki city is around
50 thousands, most are living in the
southern part of the island, and its
center that is only a limited area is
bright.

(only land area inside national park
surrounded by dotted line, map on
the right)

21



Iriomote Ishigaki National Park Overview

Date of Designation: May 15, 1972
Incorporation of Ishigaki Island Region: August 1, 2007
Area: 40,653ha only land area

-Nationally - owned land 25,383 hectares

-Public land 8,101 hectares
- Private land 5,652 hectares
*Unknown 1,617 hectares

Related municipalities: Ishigaki city and Taketomi town

Characteristic of Iriomoge-Ishigaki National Park

Iriomote-Ishigaki National Park is the southernmost national park in Japan, The park
is characterized by its natural landscape typically subtropical with dynamic and
abundant natural environment comprising of near primeval subtropical broad-leafed
evergreen forest as well as Japan’s largest mangrove forest, coral reefs, and its human
landscape imbued with a traditional Okinawa-ness that has been nurtured through
everyday living within this environment. Another major characteristic is the numerous
rare animal species unique to Yaeyama that can be found here, represented by the
Iriomote wild cat / Prionilurus bengalensis iriomotensis and Sakishima grass
lizard/Takydromus dorsalis, which has evolved independently within the archipelago.
Iriomote Islands National Park area is a recommended candidate land to be a World
heritage site of UNESCO together with Okinawa-Amami region, Tokunoshima and

northern part of Okinawa.

A}
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Map of Iriomote-Ishigaki National Park

Classification

Special protection zone
Class 1 special zone
Class 2 special zone
Class 3 special zone
Ordinary zone

Marine park zone

Entry of regulation zone

Natural environment maintenance zone
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Public Access

Regardless of who owns the specified area as National park in Japan, even on special
protect zone and special zone it has no legally regulated entrance restriction, and
astronomical and nature observations are possible to be conducted on public lands,
public facilities and public roads.

Currently, Many tourist are free to go around in the park by rental car and private

tours are also being conducted.

Description of Night-time Lighting in the Management Document
of Iriomote-Ishigaki National Park

The following sentences are included in the park management plan matter about the
handling for park project and act permission etc.

Measures for Small animal

As for night-time lighting, it can attract nocturnal insects as well as nocturnal animals
like birds, bats, frogs, snakes and lizards which prey upon them. Therefore, measures
should be taken to reduce such influences as much as possible by means of, for example,
the reduction of night-time lighting, control of light direction, and use of electric bulbs

which attract less insects.
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Translation of page 25

Light-scape Management Plan of Park Area

in Iriomote-Ishigaki National Park by Ishigaki City

July 10, 2017

Committee Members

International Dark-Sky Association,
Dear IDA Committee Members,

Ishigaki city has enacted the Light-scape Management plan in the park area of
Iriomote-Ishigaki National Park as written in the next page. Upon applying to acquire
accreditation for “International Dark Sky Park”. Thereafter, it’s our sincere desire to
manage the setting of the outdoor lighting within the planned area based on the
Management plan by the department concerned.

(Please check details on the next page)

Sincerely yours,

Yoshitaka Nakayama
Ishigaki city Mayor
(with official seal)
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Light-scape Management Plan of Park Area

in Iriomote-Ishigaki National Park by Ishigaki City

Enactment Date: July 3, 2017

1. Purpose

Light-scape management plan in the park area as written below. Concerning the
matters to set up and operate, should be considered for outdoor lighting, in order to
maintain the quantity of light people need in daily living and minimize the light
-pollution.

2. Coverage Area

The plan is for Ishigaki city to set up outdoor lighting within the planned area. Ishigaki
-Iriomote National Park is the chosen area for the International Dark-Sky Park by
International Dark-Sky Association, even outdoor lighting set up for personal needs
within planned area are asked to cooperate based on Light-scape management.

3. Definition
I. Light-pollution cause the matters below.
1. Less star can be seen in the night sky
1. Disrupts world ecosystems
iii. Harms human health

1v. Energy waste

I1. Indoor lighting are light inside of buildings surrounded by wall and covered with
roof. Outdoor lighting are all other lights outside used for night time movement such as
flash light, headlight of bicycles, cars, and etc.

ITI. Upward luminous flux is a light towards the upper direction from the cover of
the light that rise out from the outdoor lighting horizontally .However it does not
include the reflected light on the surface of the ground and walls nearby.

4. The matter to be considered for setting and operation of outdoor
lighting

Outdoor lighting generally should be turned on towards the direction where and when
its needed the correlated color temperature should be lower than 3000 kelvins as much

as possible.

27



4-1 Direction of radiation
Outdoor lighting should be set up to 0 level of upward luminous flux and should not leak
light out of citizen’s living area as much as possible.

1. On areas without roof, use light equipment which covers the upper part of the light
source (including covers that set around the light source such as prism, grooves, and
covers that transmit light) to direct light downward upon setting up.

ii. On areas with roof, upward luminous flux should minimize leakage of light from
the edge of the roof.

1ii. The use of spotlight, searchlight, laser, etc., and internally illuminated light are
generally prohibited for use, except on non-continuous use and case of 0 level of upward
luminous flux.

iv. To minimize the leakage of the light to animal and plant habitat, and to avoid
disturbing the pedestrian directly by causing glare on their eyes from light sources by
setting the direction of lighting equipment using light-sealing board or covers..

4-II. Quantity of light
Only use light when needed, consider the kind of light sources, number of lights, and
wattage for suitable amount of light to be used. Light adjuster or controller maybe used

to control the lightings.

4-1II. Lighting time
Usage of light according to purposes, only use in times needed, turn off or minimize the
use of light as much as possible during unnecessary time.

i. Turn off the light and minimize the use of light to be adjusted by park caretaker,
by using motion sensor lights, and timer.

ii. Outdoor lighting of facilities and shops should be turned off during closing time.

4-IV. Color temperature

Except on special purpose, the correlated color temperature for sources of light should
be lower than 3000 kelvins, and upon considering the places where it affects animals
and plants it should be lowered to 2000 kelvins.

® Upon meeting all the matters above, appropriate use of lighting and equipment for
excellent efficiency of energy can be achieved

5. Limit leakage of light from indoor lighting
In case of using large amounts of light and indoor lighting in facilities, use light sealing
materials such as curtains, blinder, amado(storm-shutter)and etc., to minimize the

leakage of light outside.
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Light-scape Maintenance Standard and
Management Plan of Public Facilities in Taketomi Town,

Review Board Guideline

Official Instruction No.27, Julyl, 2017

Establishment

Article 1. Outdoor lighting in public facilities maintained by Taketomi town, in order
to secure the light for daily need of people in night and minimize light
pollution, Taketomi town established the review board for Light-scape
maintenance standard and management plan of public facilities in Taketomi

town.

Matters to be considered
Article 2. The review board considers the matter written below
1. Light-scape maintenance standard and management plan of public facilities
in Taketomi town.
ii. Light-scape maintenance standard and management plan of public facilities
in other area of Taketomi town.

Organization
Article 3. Review board organizes with the chairman, vice chairman and the
committee.
3-1II. To assign the chairman as a director for policy coordination, and the Vice
chairman as the policy promotion section chief.
3-III. Committee members organizes with the community development section
chief, Industry promotion chief, Town section manager, Director of Education
Board.
3-IV. Chairman assign the person in addition to who it may concern related to
the matter when it’s necessary aside from the committee members in the
provisions of the preceding paragraph.

Task for chairman

Article 4. The chairman shall preside over affairs of the review board and
representative of the board.
4-I1.The vice chairman shall assist the chairman in directing the functions, and
act on behalf of the chairman when he/she is unable to attend to his/her duties.

29



Meeting

Article 5. A Chairman convenes the meeting
5-II. The board may not hold a meeting unless the number of attendees meet a
certain amount.
5-II1. When it is necessary, the chairman may demand the attendance of a
person aside from the committee members and can hear the opinion and

explanation from them.

General affairs
Article 6. Handling of the General Affairs of Review Board in policy promotion section.

Commission
Article 7. In addition to those specified in this act, procedures of meetings and other
necessary matters concerning the administration of the board shall be

determined by the committee members.

Supplementary provisions
This official instruction takes effect from July 1, 2017.
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Light-scape Maintenance Standard and

Management Plan of Public Facilities by Taketomi Town

Purpose

Article 1: Light-scape management plan in the park area as written below. Concerning
matters to set up and operate, should be considered for outdoor lighting, in
order to maintain the quantity of light people need in daily living and

minimize light-pollution.

Coverage areas
Article 2 : This Plan is for Taketomi town to set up outdoor lighting within the planned
area which 1s Ishigaki-Iriomote National Park.
2-1I: Even outdoor lightings set up for personal needs within planned area asks

for cooperation based on the light-scape management plan

Definition
Article 3 : Light-pollution causes the matters below.
1. Less stars can be seen in the night sky
11. Disrupts world’s ecosystem
i1i. Harms human health
iv. Waste energy

Article 4 : Indoor lighting are lights inside of buildings surrounded by wall and covered
by a roof. Outdoor lighting are all other lighting.

Article 5 : Upward luminous flux is a light towards the upper direction from the cover
of the light that rise out from the outdoor lighting horizontally. However it
does not include the reflected light on the surface of the ground and walls
nearby.

The matters to be considered

Article 6 : Outdoor lighting generally should be turned on towards the direction where
and when it is needed, The correlated color temperature should be lower than
3000 kelvins as much as possible.

Article 7 : About the direction of radiation for outdoor lightings it should be set up to 0
level of the upward luminous flux and should not leak light out of citizen’s
living area .
7-II: On areas without roof, use lighting equipment which covers the upper
part of the light source (including covers that set around the light sources such
as prism, grooves, and covers that transmit light) to direct light downward
upon setting up.
7-III: On areas with roof, upward luminous flux should minimize leakage of
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light from the edge of the roof.

7-IV: To use spotlight, searchlight, laser, etc., and internally illuminated light are
generally prohibited for use, except on non-continuous usage and in case of 0
level of upward luminous flux.

7-V: To minimize the leakage of the light to animal and plant habitat, and to
avoid disturbing the pedestrian directly by causing glare on their eyes from
light sources by setting the direction of lighting equipment using light-sealing

board or covers.

Article 8 : Quantity of light should only be used accordingly, considering the kind of
light sources, number of lights , and wattage for suitable amount of light to be
used.

8-1I: Light adjuster or controller maybe used to control the lightings

Article 9 : Lights should be only used in times of need, and should be turned off or
lowered during unnecessary time as much as possible
9-II: Turn off the light and minimize the use of light to be adjusted by park
caretaker, by using motion sensor lights, and timer.
9-III: Outdoor lighting of facilities and shops should be turned off during closing

time.

Article 10 : Color temperature of the light source should be lower than 3000 kelvins,
, except on special purpose.
10-II: upon considering places that affects animals and plants it should be
lowered to 2000 kelvins.

Article 11 : Upon meeting all the matters above Article 1t010 the appropriate use of
lighting and equipment for excellent efficiency of energy

Limit leakage of light from indoor lighting
Article12 : In case of using large amounts of light and indoor lighting in facilities, use
light sealing materials such as curtains, blinder, amado(storm-shutter),and etc.

to minimize the leakage of light outside.

Period

Article 13 : Taketomi Town aims to finish the improvement of all public outdoor
lighting in the planned area to be compliant with the park's LMP within five
years from the start of the retrofitting project.

13-II: The compliance rate of each year is 10% for the first year, 20% for the
second year, 25% for the third year, 35% for the fourth year and 10% for the
fifth year, which will result in the 100% total compliance rate after the five
years.
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Anti-Light Pollution Measurement

by the Ministry of Environment

The Ministry of Environment which appointed Iriomote-Ishigaki National Park has
formulated a “Guideline of Anti-Light pollution “for the purpose of contributing to the
prevention of global warming by the formation of good light environment planned the
adequacy of the outdoor lighting since 1998. After that “Hand book plan for Anti-light
pollution in community outdoor lighting environment”, “Guidebook which affects the
prevention of light pollution system” summarized and coordinated successfully, and it
was conjugated by the prevention of Light pollution measure such as the local public
entity and brought raising awareness and prevention effect of Light pollution to the
concern citizens in many aspects

After 8 years of development the degree of social request for prevention of pollution
increased, and also the recognition for pollution diversified. On the other hand, the
obstacle photo inhibition guided by the CIE (Commission Internationale de l'Eclairage)
is newly announced, and the movement accelerated globally. In addition, the update
from the city formed from the period of the high growth of economy is important to have
a better environment pointed out. Based on these things, the 2006 guidelines have been

revised and updated.

Anti-light pollution guideline 2016, Dec. revised edition

Content
1. Definition of light pollution
1-1 Definition of light pollution
1-2 Environment influenced by
RERMEHA KAV artificial lighting
1-3 Definition of the related term
2. Guideline of the outdoor lighting
2-1 Guide for the outdoor lighting
equipment
2-2 Check list for the outdoor
lighting equipment
2-3 Handling of billboard lighting

3.  Environmental creation for local purposes

TR 8E1 2 ARITH

B B 4 4. How to use the guideline

About the term abbreviation sign
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Hand book plan for Anti-light pollution in

outdoor-lighting environment”

Pamphlet for Anti-light pollution

and awareness

Guide-book which affects a prevention of

light-pollution system

Poster for Anti-light pollution awareness

34



Pamphlet of Anti-Light pollution (green lighting) Campaign
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Observation of Night-sky Brightness in Yaeyama
Islands

ONOMA Fumiki(Hoshizora Kodan),
TAKEUE Nozomi(Tokyo Institute of Technology),
OCHI Nobuaki(Toyo University)

October 15, 2017

Abstract

In Yaeyama Islands, efforts of preserving the starry sky against light pollution and awareness activities are under
way to acquire accreditation of “Darth Sky Place” which is the first in Japan. However, there are few reports
quantitatively and comprehensively measuring the night-sky brightness in the Yaeyama Islands, and it is strongly
desired to evaluate the situation of the night-sky brightness in the whole islands.

We report the night-sky brightness distribution in the Yaeyama Islands measured by a optimized method using a
digital single lens camera. In this observation, in order to investigate the night-sky brightness at low luminance, we
compare the count of the standard star with that of background from the image captured using the digital single lens
camera. Measurements are made on the five islands of Yaeyama Islands, Ishigakijima, Iriomotejima, Kohamajima,
Kuroshima and Haterumajima. From the results of the observation, it is clear that very good starry sky is preserved
at around 21.62 to 21.99 mag/arcsec2 at all islands except Haterumajima which can only be observed under the

moon light sky.

1 Introduction

In Yaeyama Islands, efforts of preserving the starry sky
against light pollution and awareness activities are under
way to acquire accreditation of “Darth Sky Place” which
is the first in Japan. Dark Sky Place is an initiative aimed
at protection and preserving the dark night-sky around
the world that the International Dark-sky Association
has been conducting since 2001, and strict criteria for
outdoor lighting and outreach activities are required for
certification. However, there are few reports quanti-
tatively and comprehensively measuring the night-sky
brightness in the Yaeyama Islands, and it is strongly de-
sired to evaluate the situation of the night-sky brightness
in the these islands. Especially in an circumstance with
a dark brightness, single element measuring device like
Sky Quality Meter sometimes underestimates the dark-
ness by measuring unnecessary light such as the Milky
Way with its wide field of view. To avoid this underesti-
mation, we observe the night-sky brightness distribution
of the Yaeyama Islands using a digital single lens cam-
era.

2 Observation

In this observation, the night-sky brightness with low
luminance are measured by comparing the count of the

standard star with that of the background from the image
captured using the digital single lens camera. Observa-
tions are made on the five islands of Yaeyama Islands,
Ishigakijima, Iriomotejima, Kohamajima, Kuroshima,
Haterumajima. Iriomotejima with large area is mea-
sured while moving, and fixed point observation is done
for others.

2.1 Capture Method

The night-sky image is captured using the digital single
lens camera and lens shown in the Tablel, and the night-
sky brightness is calculated by measuring the brightness
of the background. The exposure time is 32 seconds at
every point, and the F-number is 2.8 or 4.0. Sensitiv-
ity is set to ISO 800 to avoid to saturation of standard
stars used for calibration. Every camera is captured with
the long time noise reduction, and the data is saved in
RAW format to avoid degradation of linearity due to im-
age compression. The direction of shooting is pointed
to the zenith to avoid the influence of the difference in
brightness depending on the direction. Also, to prevent
saturation of a specific pixel with concentrated light from
a standard star to the image pickup device, fixed shoot-
ing is performed so that light is received by multiple
elements.
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Table 1: Measurement Settings of Camera and Lens for Observartion

Location Camera Lens Exp. Time | F-number | Sensitivity
Ishigakijima Canon EOS Kiss X2 | Canon EF 50mm F1.8 II 32 sec 2.8 ISO 800
Iriomotejima | Canon EOS Kiss X6i | SIGMA 30mm F1.4 EX DC HSM 32 sec 4.0 ISO 800
Kohamajima Canon EOS Kiss N Canon EF 50mm F1.8 II 32 sec 2.8 1SO 800
Kuroshima Canon EOS Kiss X2 | Canon EF 50mm F1.8 II 32 sec 2.8 ISO 800
Haterumajima | Canon EOS Kiss X2 | Canon EF 50mm F1.8 II 32 sec 2.8 ISO 800

2.2 Camera Characteristics 15000

< Noise Reduction ON

Camera model of Canon EOS Kiss N, X2, X6i are used @ Noise Reduction OFF

for observation. The characteristics of these cameras are

confirmed as follows. 3

3 10000

2.2.1 Bias Frame and Dark Frame é

While capturing images with a digital camera, a dark é

signal due to dark current of the sensor and a bias sig- ©

nal accompanying reading are generated in addition to g 50001

the brightness of the object to be measured. Some of (3

these undesired signals appear as offset values and oth-

ers appear as random values. For removing the offset

signal, it is common to shoot under the same condition

as the actual state without exposing under light, and 0

subtract it from the shot image. But in this obserbation,
“Noise Reduction with Long Second Exposure” func-
tion implemented on the camera is used for the same
purpose. Using this function realize to close the shutter
with the same shooting conditions and expose it imme-
diately after shooting, and dark image is subtracted from
the shot image. Therefore, it is unnecessary to perform
bias and dark frame subtraction in the primary process-
ing after shooting. Figure 1 shows the count value of
a specific pixel of EOS Kiss X6i without entering light
using “Noise Reduction with Long Second Exposure”
or not. This pixel is called a hot pixel, and the dark
signal becomes larger due to variations in the light re-
ceiving element. When “Noise Reduction with Long
Second Exposure” is disabled, the dark signal due to the
dark current increases as the exposure time increases,
the count value of the hot pixel increases. But in the
case of enabled, the count value almost increases. It can
be understood that this function is effective for removal
of hot pixels.

On the other hand, the method of averaging measured
values for reduction of random values is effective, and in
this measurement, reduction is performed by averaging
the background count value over plural pixels.

2.2.2 Sensitivity Linearity

In this observation, we use a method of calculating the
ratio of the standard star to the count value of the back-
ground for measuring the night-sky brightness, so it is
required that the intensity of light input to the camera’s
sensor is linearly proportional to the output of the sensor.
The linearity of the sensitivity is evaluated by changing

0 4 8 12 16 20 24 28 32
Exposure Time [s]
Figure 1: The count value of a specific pixel of EOS

Kiss X6i without entering light using “Noise
Reduction with Long Second Exposure” or not

the intensity of the light input to the sensor under the
same shooting condition and measuring the sensor out-
put. Asalight source, acombination of a flat light source
and a transmissive density step wedge is used, and is is
performed under the same condition as the night-sky
measurement. Figure 2 shows the measurement result
of the count value at each stage from the image. The
horizontal axis represents the relative exposure amount,
and the vertical axis represents the count value. In Fig-
ure 2, the relative exposure is a logarithm with the light
amount of the flat light source as a reference. Among
the cameras used, the absolute value differs because the
depth of EOS Kiss N is 12 bit and the others are 14 bit,
but it is confirmed that good linearity is obtained in all
models.

2.2.3 Spectral Characteristic

In order to measure the night-sky brightness, it is neces-
sary to evaluate at the wavelength close to human visibil-
ity, so we used Johnson V magnitude as the brightness of
the standard star and Green channel data. The relation-
ship between the spectral characteristic of the sensitivity
of the Green channel of the camera and the Johnson V
filter is confirmed. Figure 3 shows spectral characteris-
tics of each channel of RGB of the camera and charac-
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< EOS Kiss X2 #1
# EOS Kiss X2 #2
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Camera Sensor Output

00 05 10 15 20 25 30
Relative Exposure

Figure 2: Measurement result of sensor sensitivity
linearity

teristics of Johnson V filter. Although the wavelength
characteristics of the Green channel are somewhat dif-
ferent on the short wavelength side, the peak wavelength
is nearly the same as Johnson V and the pass band width
is also relatively close. So it is confirmed that the mea-
surement result of Green channel can be compared with
that of Johnson V filter.

3 Results

3.1 Primary Processing

Primary processing shown below is performed on the
captured data. Since all the used cameras has Bayer
array sensors, it is necessary to convert them into two-
dimensional array data of only the Green channel. First
of all, all captured images are divided into 4 pixels as
shown in Figure 4. Next, only the Green channel is ex-
tracted and added on the diagonal. An image of only the
Green channel whose pixel number is 1/4 and the color
depth is increased by 1 bit with respect to the original
image is generated after this process. All subsequent
analysis is performed on the image subjected to this
conversion.

3.2 Selection of Standard Stars

In this observation, as the measurement of the night-sky
brightness, a method of calculating the ratio between
the count value of the standard star and the background
is used. Standard stars with brightness close to that
of white, that is, the B-V index in the range of -0.2 to
+1.6 and not saturated are extracted from the captured
image. The standard star magnitude used the Johnson V
magnitude of The Hipparcos and Tycho Catalogues [1].
The standard star used in this observation is shown in
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Figure 3: Spectral characteristic of camera sensor and
Johnson V filter
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Figure 4: Conversion from RAW format to Green chan-
nel two-dimensional array data

the Table2. Figure 5 shows that the catalog magnitude
and the count value are proportional to each other in the
range of 4.3 to 5.7 magnitude. The standard stars near
the zenith is selected by observation dates and times
from Table2, respectively.

3.3 Night-sky Brightness Measurements

Figure 6 shows an example of the distribution of the
count value near the standard star. Let the background
count value be Cpi per element in Figure 6. From this
count value Cpy, we calculate the background intensity
Ipi per square arcsec using the following equation(1).

Cpr
092

Next, the count value of the standard star is calculated

to calibrate the sensitivity. The standard star’s count

6]

Ipr =
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Figure 5: Relationship between the count value of stan-
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value Cy,q, is expressed like equation(2) by the total
count value Cptq; of the Figure 6 and the number of
elements N, and the background count value Cp.

Cstar = Ctntal =N X Cpi (2)

Finally, from the ratio of the background intensity I
to the standard star count value Cg;,, and the standard
star magnitude M4, the night-sky brightness is calcu-
lated as equation(3).

Mbk =-25 log

+ Myia 3

star
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Figure 6: Distribution of the count value near the stan-
dard star

3.4 Airmass Correction

The standard star magnitude described in the catalog is
the value without Earth’s atmosphere. It is necessary
to correct the absorption with the Earth’s atmosphere of
the result in the atmosphere.

The atmospheric absorption coefficient a(h) with re-
spect to visible light when the zenith angle is 0° is known
to be

a(h) = 0.1451 exp (— )+0.120 exp (—%)+0.016

“

7.996

(2].

In equation(4), the first term is the effect of Rayleigh
scattering, the second term is the effect of scattering by
aerosol, and the third term is due to the effect of ozone.
Here, h is the altitude [km] of the observation point.

Also, the atmospheric absorption depends on the
amount of air that the light reaches from the atmosphere
to the observation point, and can be expressed as the
ratio F(z) to the zenith angle 0°.

This F(z) is given by

1

F(z) =
cos z + 0.025 exp ( COSZ)

(&)

(31.
From the equation(4) and (5) the correction factor Am
of the standard star due to atmospheric absorption is

Am = a(h)F(z) (6)

When measuring the light intensity of a star, it is neces-
sary to correct this absorption of atmosphere.

The second term of equation(4) has a spatial and tem-
poral variation. To determine a(h) including the effect
of scattering by aerosol, measurement at different zenith
angles are performed. Count value of standard stars in
different zenith angles C; are measured with two pic-
tures in different zenith angles taken on Unarizaki of
Iriomotejima at November 6, 2016. From comparison
count value of standard stars C; and F(z) shown in equa-
tion(5), we get equation(7) with Lambert-Beer’s law,

Ci=m-Cy-exp[-TF(z)] @)

where m is the standard star’s brightness ratio with
brightness of Oth magnitude, Cy is count value of Oth
magnitude without atmosphere and 7 is the optical thick-
ness of the atmosphere. Taking the common logarithm
of both sides of equation(7) shows

2.5logC; =2.51logm +2.510g Cp — 5‘rF(z) (8)

In
In equation(8), lﬁ—for is exactly a(h), and magnitude of
standard star M has the relation of M = —2.5logm.
Therefore, equation(8) become

2.51ogC; + M =2.51og Cy — a(h)F(z) 9

and we can calculate a(h) with comparing 2.5 log C; + M
and F(z).

Figure 7 shows comparison result of standard star
count, magnitude and airmass. And we get a(h)
0.328 +£0.062 from result of using least squares method.
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As the extinction of aerosol has daily variation, this
measurement value is applied only from November 5th
to 6th. For other measurements, we adopt reference
value of 0.281 calculated from the equation(4).
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Figure 7: Comparison result of standard star count, mag-
nitude and airmass

3.5 Results

The night-sky brightness list of the Yaeyama Islands
measured by these methods is shown in the Table3 and
Figure 8. For Haterumajima, weather conditions are
blessed during the measurement period, and only mea-
surements are taken under the moon. Therefore, the
brightness is relatively high. Also, it is revealed that
extremely good starry sky environment is preserved as
21.62 to 21.99 mag/arcsec 2 at all islands except Hateru-
majima.
123°40' 123°50' 124°00'

124°10' 124°20'

24°40' 24°40'

21.99

24°30" _ 21.71 24°30"

1.85 1 g5
S .
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Unit: mag/arcsec?
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123°40' 123°50" 124°00' 124°10' 124°20'

Figure 8: The night-sky brightness distribution of the
Yaeyama Islands

4 Summary

We measured the night-sky brightness distribution over
the Yaeyama Islands measured by a optimized method

using a digital single lens camera. In this observation,
in order to investigate the night-sky brightness at low
luminance, we compare the count of the standard star
with that of background from the image captured using
the digital single lens camera. Measurements are made
on the five islands of Yaeyama Islands, Ishigakijima,
Iriomotejima, Kohamajima, Kuroshima and Hateruma-
jima. From the results of the observation, it is clear
that very good starry sky is preserved at around 21.62
to 21.99 mag/arcsec? at all islands except Haterumajima
which can only be observed under the moon light sky.
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Table 2: Standard stars for measurement

Catalog Number R.A. Dec B-Vindex | Spectral Type | V Magnitude
HIP 476 00h 05m 42s | +13°23747” 0.90 G5III 5.55
HIP 729 00h 09m 03s | +18° 12743” 1.05 GIIII 5.57
HIP 813 00h 10m 03s | +11° 08" 45" -0.07 B9Vn 5.54
HIP 1366 00h 17m 06s | +38° 40" 54” 0.06 A2V 4.61
HIP 1645 00h 20m 36s | +8° 11’25” 1.36 K311 5.38
HIP 2903 00h 36m 48s | +15° 13’ 54" -0.15 B2.51V 5.89
HIP 2912 00h 36m 53s | +33° 43’ 10" -0.16 B5V 4.34
HIP 3031 00h 38m 34s | +29° 18" 42" 0.87 G7IIIFe-3CH1 4.34
HIP 3810 00h 48m 59s | +16° 56" 26" 0.51 F8V 5.07
HIP 4552 00h 58m 15s | +33° 577 03" 1.02 KOII 5.99
HIP 5081 01h 05m 06s | +14° 56’ 46” 0.41 F4II-11T 5.64
HIP 5454 01h 09m 50s | +19° 39" 30" 0.70 GOII 5.57
HIP 5494 01h 10m 20s | +25° 27’ 28" 1.48 K7IIT 5.81
HIP 5544 0lh 11m 07s | +31°25’29” 0.25 FOV 5.15
HIP 5571 01h 11m 28s | +21° 027 05" 1.02 G8.5111 4.66
HIP 6193 01h 19m 28s | +27° 15’ 51” 0.04 A3V 4.74
HIP 7943 01h 42m 04s | +35° 147 45” -0.07 BIIV-V 5.63
HIP 7981 01h 42m 30s | +20° 16’ 07" 0.84 K1V 5.24
HIP 8433 01h 48m 42s | +32° 41’ 25" 0.55 F8V 5.78
HIP 8903 01h 54m 39s | +20° 48’ 29" 0.13 kA4hA5SmA5Va 2.64
HIP 9307 01h 59m 36s | +21° 03’ 31" 1.04 KolI-1v 5.89
HIP 9836 02h 06m 34s | +22° 38’ 54" 0.14 A2m 5.03
HIP 9884 02h 07m 11s | +23° 27" 45" 1.16 K1IIIb 2.01
HIP 11670 02h 30m 33s | +25° 14’ 06" 041 F6IV 5.88
HIP 12332 02h 38m 49s | +21° 57" 41” 0.16 ATV 5.45
HIP 12828 02h 44m 57s | +10° 06’ 51” 0.38 A91Illp 4.27
HIP 13254 02h 50m 36s | +38° 19’ 07” 0.37 F2111 4.22
HIP 13679 02h 56m 14s | +8° 22’ 54" 0.47 FoIll-Ivs 5.97
HIP 13834 02h 58m 06s | +20° 40’ 07" 0.41 F5IV 5.80
HIP 13879 02h 58m 46s | +39° 39’ 46" 0.06 A2Vn 4.68
HIP 13905 02h 59m 04s | +35° 10" 59” 1.24 K2III 4,94
HIP 13954 02h 59m 43s | +8° 54’'26” -0.12 B6III 471
HIP 14439 03h 06m 24s | +13° 11’ 14” 1.09 K3III 5.64
HIP 14764 03h 10m 39s | +11° 527 21" -0.07 B8V 5.97
HIP 14817 03h 11m 18s | +39° 36’ 42" 1.12 KoHI 4.61
HIP 15416 03h 18m 44s | +34° 13’22” 1.49 K2IIb CNO.5 4.85
HIP 15549 03h 20m 21s | +29° 02’ 54" 1.55 K3IIIa Ba0.5 4.47
HIP 15861 03h 24m 19s | +24° 43’ 27" 1.21 K4II 5.50
HIP 16168 03h 28m 21s | +33° 48’ 27" 0.04 A2V 5.72
HIP 17460 03h 44m 32s | +36° 27" 36" 0.07 A2m 5.60
HIP 18735 04h 00m 49s | +18° 117 38” 0.32 F4V 5.89
HIP 19009 04h 04m 22s | +24° 06’ 22" 0.81 K111+B7.51V: 5.46
HIP 20704 04h 26m 07s | +31° 26’ 20" 0.99 K11 5.29
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Table 3:

The night-sky brightness list of the Yaeyama Islands

Location Latitude Longitude Elevation | Date and Time Brightness
Iriomotejima (Ohara Port) 24° 16" 18” N | 123° 52’ 57" E 4 m 2016/11/5 22:16 21.62+0.15
Iriomotejima (Yufu) 24°20’21” N | 123° 54’ 59" E 20 m 2016/11/5 22:45 21.85+0.20
Iriomotejima (Takana) 24°22"47” N | 123° 53’ 57" E 55m 2016/11/5 23:13 21.85+0.15
Iriomotejima (Urauchi) 24°24’30” N | 123°46’40” E 9m 2016/11/5 23:51 21.85+0.32
Iriomotejima (Shirahama Port) | 24° 21’35 N | 123°44’47"E Im 2016/11/6 00:12 21.88+0.21
Iriomotejima (Unarizaki) 24°25'42” N | 123°46’00” E 10 m 2016/11/6 00:45 21.88+0.18
Iriomotejima (Sono) 24°23’27” N | 123° 44’ 56" E 2m 2016/11/8 00:30 21.82+0.07"!
Ishigakijima (Kuura) 24° 33’08 N | 124° 17’ 24" E 27 m 2016/11/6 00:00 21.99+0.17
Ishigakijima (Kabira Bay) 24°26"43” N | 124° 08’ 56" E 38 m 2016/11/18 21:07 | 21.71+0.13"!
Kuroshima 24° 15’ 08” N | 123° 59’ 54" E 4m 2016/11/7 01:30 21.81+0.117!
Kohamajima 24°20"44” N | 123°59'27"E 7m 2016/11/2523:14 | 21.85+0.08"!
Haterumajima 24°03’00” N | 123°47'51"E 23 m 2016/11/19 23:00 (21.22)™

*1

*2 measurement under moonlight sky

measurement with estimated value of aerosol extinction
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Details of Each Island in Iriomote-Ishigaki National

Park with Lighting Inventory and SQM-L results

Proposed quality tier: Silver
Ishigaki Island

Population: 49,127 people (as of end August 2016)

Area: 222.18 km’

General condition: It’s the center of Yaeyama Islands and gateway accepting
the tourist from inside and outside of Japan and are reaching over 1,200,000 tourists
yearly.

Highest mountain Mt.Omoto 526 height located at center of island and a flatland opens
to the south with mountain ranges and a developing river, various topography such as
coastal line, peninsula, and cape makes great landscape. Coral reefs develops along the
shoreline for extension of 184km in conjunction with land area that are habitat by

precious animals and plants.

No outdoor lighting are set up by Ishigaki city in the registered park area
(only land area inside the national park surrounded by dotted lines)
See pp.36-42 for the result of night-sky brightness measurement
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Iriomote Island

Population: 2,419 people (as of end Aug.2016)

Area: 289.27 km’

General condition: Iriomote Island is the second largest island in Okinawa
prefecture which is recommended to be a world natural heritage site by the UNESCO,
most parts of the island is covered by subtropical jungle.

Nakama river in eastern district and Urauchi river in western district are both called
Oriental river of amazon, and the biggest mangrove forest in Japan grows near the
mouth of river, and it has a unique ecosystem. Iriomote -Yamaneko (Iriomote wild cat) —
(Prionailurus bengalensis iriomotensis) inhabits the island, which is said to be the
greatest discovery of this century.

See pp.36-42 for the result of night-sky brightness measurement
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List of the street light — Iriomote Island

Location Fixture photo Fully shielded Purpose Control Conformity
with LMP
Toyohara— Number : 19
No
village Type : High pressure Auto—lighting
(Upward luminous Security No
sodium light switch
flux 0.9%)
(54W, 1900K)
Number : 6
Type : Fluorescent Auto-lighting
No Security No
(36W, three—wavelength, switch
Color—natural)
Number : 8
Type : LED Auto-lighting
No Security No
(18W, Color-White) switch
Taketomi—cho | Number:6
exchange Type: Mercury lamp
No Parking light Off except use No
center (80W~160W)
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Ohara— Number : 20
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number : 15
Type : Fluorescent light Auto-Lighting
No Security No
(36W, Three—wavelength, Switch
Color-natural)
Ohtomi- Number : 34
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
Flux 0.9%)
(54W, 1900K)
Number : 3
Type : Fluorescent light Auto-Lighting
No Security No
(36W, Three—-wavelength, Switch
Color—natural)
Number : 3
Type : LED Auto-Lighting
No Security No

(18W, Color-white)

Switch
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Komi— Number : 12
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Mihara— Number : 6
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number : 4
Type : Fluorescent light Auto-Lighting
NO Security No
(36W, Three wavelength Switch
Color-natural)
Number : 1
Type : LED Auto-Lighting
No Security No
(18W, Color-white) Switch
Funaura-— Number : 14
No
Village Type : High pressure Auto-Lighting
(Upward luminous Security No

sodium light

(54W, 1900K)

flux 0.9%)

Switch
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Number : 1

Type : Fluorescent light

Auto-Lighting

No Security No
(36W, Three wave—length Switch
Color—natural)
Uehara-— Number : 14
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number : 2
Type : Fluorescent light Auto-Lighting
No Security No
(36W, Three wave—length Switch
Color—natural)
Number : 7
Type : LED Auto-Lighting
No Security No
(18W, Color-white) Switch
Nakano— Number : 2
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No

sodium light

(54W, 1900K)

flux 0.9%)

Switch
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Sumiyoshi- Number : 23
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number : 3
Type : LED Auto-Lighting
No Security No
(18W, Color-white) Switch
Urauchi- Number : 7
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number : 3
Type : LED Auto-Lighting
No Security No
(18W, Color-white) Switch
Hoshidate— Number : 8
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No

sodium light

(54W, 1900K)

flux 0.9%)

Switch
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Number : 6

Type : Fluorescent light

Auto-Lighting

No Security No
(36W, Thre ewavelength, Switch
Color—*Natural)
Number : 7
Type : LED Auto-Lighting
No Security No
(18W, Color-white) Switch
Sonai- Number : 16
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number : 1
Type : Fluorescent light Auto-Lighting
No Security No
(36W, Three wavelength Switch
Color—natural)
Number : 3
Type : LED Auto-Lighting
No Security No

(18W, Color-white)

Switch
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Shirahama— Number: 15
No
village Type : High pressure Auto-Lighting
(Upward luminous Security No
sodium light Switch
flux 0.9%)
(54W, 1900K)
Number: 1
Type : Fluorescent light Auto-Lighting
No Security No
(36W, Three wavelength Switch
Color—-natural)
Number:2
Type:LED Auto-Lighting
No Security No
(18W, Color—white) Switch
Funauki- Number: 16
No
village Type:High pressure Auto-Lighting
(Upward luminous Security No
Sodiumlight Switch
Flux 0.9%)
(54W, 1900K)
Number:2
Type : LED
Auto-Lighting
(17w, 5000K) No Security No

Switch
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Taketomi Island

Population: 363 people (as of end August 2016)

Area: 5.42 km®

General condition: Folk houses which has traditional red-tiles on top of their roof
and surrounded by coral lime-stone walls, and pathway that are covered with white
beach sands preserves the unique Okinawan town scape and has been designated as an
Important Preservation District for Groups of Traditional Buildings in Japan.

Biggest event in Taketomi Island called “ Tanadui(Harvest festival)” in their dialect has
been designated as an important intangible folk cultural property in Japan and “Minsa
(hand-woven fabric textile) “ has been designated as traditional craft in Japan ,
Traditional culture still can be seen in present day.

Numbers show the result of SQM-L measurements (15 July,2017)
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List of the

Street light — Taketomi Island

(54W, 1900K)

flux 0.9%)

Switch

Location Fixture Photo Fully shielded Purpose Control Conformity
with LMP
Innota— Number : 55
village Type : High pressure No
) ) ] . ) Auto-Lighting
Ainota— sodium light (Upward luminous Security Switeh No
witc
village (54W, 1900K) flux 0. 9%)
Number : 7
Type : Compact
) Auto-Lighting
fluorescent (60W, No Security No
. Switch
Light bulb color)
Na—ji- Number : 22
village Type : High pressure No ) )
) ] ) ) Auto-Lighting
sodium light (Upward luminous Security No
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Kohama Island

Population: 733 people (as of end August 2016)

Area: 7.82km’

General condition: Island that is located at the center of the group of Islands
where you can see the eight Islands except for Yonaguni Island (Westernmost Island in
Japan) from Ufudaki observatory which is 99m above sea level. Sugarcane is the main
agricultural industry of the island. Kubazaki area located at westernmost of the island
has maintained its fishing port and is the only fishery in town. The traditional arts that
are full of ancient rites are left abundantly, and many entertainments are played as
dedication to the Gods through a festival named “Kichigan—sai” has been designated as

an Important in tangible folk-cultural properties in Japan.

See pp.36-42 for the result of night-sky brightness measurement
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List of the street light —-Kohama Island

(54W, 1900K)

flux 0.9%)

switch

Location Fixture Photo Fully Purpose Control Conformity
shielded with LMP
Murauchi- Number : 55
village Type : High pressure No
) ) ) ) Auto-lighting
sodium light (Upward luminous Security el No
swite
(54W, 1900K) flux 0. 9%)
Number : 7
Type : Fluorescent light ) )
) Auto-lighting
No Security ) No
switch
number : 1
Type :
) Auto—lighting
Fluorescent (36W, 5000K) No Security . No
) switch
light
Kubazaki- Number : 3
village Type : High pressure No ) .
) ) ) ) Auto-lighting
sodium light (Upward luminous Security No
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Number : 3

Type : Fluorescent

No

Security

Auto-lighting

switch

No
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Kuroshima Island

Population: 218 people (as of end August 2016)

Area‘ 10.02 km®

General condition: Flat Island that formed during the rise of coral-reefs. Most of
the land except the village part became grassland and more than 2700 cows are bred for
their meat. The inland sea of the Island which is surrounded by coral-reefs are top level
beauty among the Yaeyama Islands which is also a place for sea turtles to lay down eggs
on the shores. Kuroshima Island laboratory which is located west of the Island, research

about sea turtles and corals.

See pp.36-42 for the result of night-sky brightness measurement
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List of the street light —Kuroshima Island

(54W, 1900K)

flux 0.9%)

switch

Location Fixture Photo Fully Purpose Control Conformity
shielded with LMP
Agarisuji- Number : 32
village Type : High pressure No
. . . . Auto-lighting
sodium light (Upward luminous Security ieh No
swite
(54W, 1900K) flux 0. 9%)
Number : 8
Type : Unknown
Unknown Unknown Unknown Unknown
Number : 2
Type : Fluorescent
] ) Auto—lighting
Light No Security ) No
switch
(35W, 5000K)
Hori- Number : 10
village Type : High pressure No )
) ] ) ) Auto-lighting
sodium light (Upward luminous Security No
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Number : 3
Type : Unknown

Unknown Unknown Unknown Unknown
Number : 1
Type : Fluorescent ) )
] ) Auto-lighting
light No Security ) No
switch
(36W, 5000K)
Miyazato— Number : 13
village Type : High pressure No )
] ] ) ) Auto—lighting
Nakamoto— sodium light (Upward luminous Security teh No
swite
village (54W, 1900K) flux 0.9%)
Number : 2
Type : Unknown
Unknown Unknown Unknown Unknown
Number : 1
Type : Fluorescent ) )
) ) Auto-lighting
Light No Security No

(36W, 5000K)

switch
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Tko-

village

Number : 1
Type : High pressure
sodium light

No

Auto-lighting

(Upward luminous Security el No
switc
(54W, 1900K) flux 0.9%)
Number : 2
Type : Unknown
Unknown Unknown Unknown Unknown
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Hatoma Island

Population: 45 people (as of end August 2016)

Area: 0.98 km’

General condition: The sea surrounding the island are untouched and is filled
with rare blue coral reefs in the northern coast. It is the birthplace of the folk song
known as “Hatoma-bushi (folk song)” which represents the Yaeyama Island and parts of
the song depicts a figure of a magnificent island that can be viewed from the

Hatoma-forest.

Numbers show the result of SQM-L measurements (13 July,2017)
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List of the Street light — Hatoma Island

switch

Location Fixture Photo Fully shielded Purpose Control Conformity
with LMP
Villgae Number : 19
Type : High pressure No
) ] . ) Auto-lighting
sodium light (Upward luminous Security ieh No
swite
(54W, 1900K) flux 0. 9%)
Number : 15
Type : LED . .
) ) Auto-lighting
(187W, Color—-white) No Security No
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Hateruma Island

Population: 507 people (as of end August 2016)

Area:’ 14.8 km®

General condition: Most southern inhabited Island in Japan. The residence can
be traced from 3500 years ago and was discovered by the excavation of the Shimodabaru
shell mound in the northern parts of the island, and Hateruma Island ancient
domiciliation theory was supported.

Haterumajima Astronomical Observatory Tower are a maintained facility and many
tourists visits for star gazing observatory held at night and are famous night tourist
spot of Yaeyama .

Numbers show the result of SQM-L measurements (22 May,2017)
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List of the Street light — Hateruma Island

switch

Location Fixture Photo Fully Purpose Control Conformity
shielded with LMP
Sea port Number : 3
Type: Fluorescent
) ) Auto-lighting
light No Security ) No
switch
) Auto-lighting
No Security . No
switch
Fuka— Number : 17
village Type : High pressure No
) ] ) ) Auto—lighting No
sodium light (Upward luminous Security )
switch
(54W, 1900K) flux 0.9%)
Number : 3
Type : LED
) Auto—lighting
No Security No
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Number : 3

Type : fluorescent

Auto-lighting

light No Security ) No
switch
) Auto-lighting
No Security . No
switch
Naishi- Number : 77 N
o
village Type: High pressure No
£ %@. m P ) ) Auto-lighting (will be
Mae— sodium light (upward luminous Security . Lo
) switch replaced within
village (54W, 1900K) flux 0.9%)
) 3 years)
Kita—
Village Number : 16
Minami— Type : fluorescent . .
. ) ) Auto-lighting
village light No Security ) No
switch
) Auto-lighting
No Security No

switch
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Number : 10
Type : LED

No

Security

Auto-lighting

switch

No
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Yubujima Island

Population: 23 people (as of end August 2016)

Area: 0.15 km”?

General condition: Shallow ocean between the Iriomote Island and Yubujima Island
that are just 1 m deep during high-tide, are well known to be crossed by water-buffalo
cart between the Islands. Yubujima Island made by the building up of sand, when the
ground is dug up to 1.5m deep, pure spring water comes out and when dug more than
that sea water comes out. Main plant is more than 40000 species of palm tree and other
subtropical trees and plants. Beaches can be found in east coastline, and thick
mangrove forest spread in the shallows of the Island.

Numbers show the result of SQM-L measurements (24 July,2017)
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List of the Street light — Yubujima Island

switch

Location Fixture Photo Fully Purpose Control Conformity
shielded with LMP
Number : 2
Type : LED
) Auto-lighting
No Security No
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Aragusuku Islands

Population: 15 people (as of end August 2016)

Area:' 1.58 km”’

General condition: Aragusuku Islands consisted of two Islands, Kamiji Island and
Shimoji Island, generally called “Panari (separated Island)”. It is available to cross
between the Islands by walking during low-tide. Kamiji Island has a small village and
Shimoji Island is an uninhabited island with wide pastures.

It is impossible to survey this area because there are no regular transportations to
Aragusuku Islands and entrance is limited for outsiders.
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Purpose of the Provisional Status Acquirement

After the result of a survey of all the artificial lightings like outdoor lighting in
Iriomote-Ishigaki National Park area managed by the municipality of Ishigaki city
office and Taketomi town office, it is proven that the light leakage of 0.9% was from the
74.7% of the high pressure sodium light which account for 510 out of 683 fixtures. By
knowing this, it immediately planned to fully shield the upward luminous flux to 0 level
for improvement but there were some difficulties like the total amount of light, time,
and cost needed for improvement. Therefore, it is hoped that the provisional status
being acquired first, and then the improvement of all public outdoor lighting would be
completed to meet the IDA standards within five years.

By acquiring the provisional status, we would be able to spread and inform more about
Light-pollution to the public, and advance the project more smoothly to improve outdoor
lighting for the future of Ishigaki city and Taketomi town. At the same time, raise
public awareness of light pollution to lodging facilities and commercial facilities, etc.,
and advance the further efforts to acquire accreditation with the cooperation of the
government and people.

After registering as International Dark-Sky Park, more promotion of activities for
anti-light pollution in the Island of Ishigaki city including central area is possible, as it
aims to be an International Dark-Sky community in the future. Therefore, it is
favorable for the early acquirement of the provisional status, in order to raise public
awareness for light pollution.

Retrofitting Plan of the Outdoor Lighting

Taketomi Town aims to finish the improvement of all public outdoor lighting in the
Taketomi Town area of the Iriomote-Ishigaki National Park to be compliant with the
“Light-scape Maintenance Standard and Management Plan of Public Facilities by
Taketomi Town” (pp.31-32 of this application) within five years from receiving the
provisional status.

The target compliance rate of each year is 10% for the first year, 20% for the second year
(30% in total), 25% for the third year (55% in total), 35% for the fourth year (90% in
total) and 10% for the fifth year (100% in total). Initial priority for the retrofitting
works is given to the most highly-visited and visible public areas in Taketomi Town.
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Future Plan

Establishment of committee

After Iriomote-Ishigaki National Park gets its provisional status as an International
Dark Sky Park, it plans to establish promptly a committee that Ishigaki city and
Taketomi town cooperates together. The committee will implement the replacement and
operation of the outdoor lighting, survey of the night-sky regularly, educational
program, publicity and communication of information, reports to submit to IDA once in

a year to acquire accreditation.

Measurement of the night-sky regularly

Measurement of the night-sky on each island regularly using the SQM-L once in a year.
By using the digital single lens reflex camera to take more accurate of measurement of
the night-sky constantly. Next summer, it plans to re-survey with the corporation of
Hoshizora koudan in order to grasp the overall situation of Yaeyama islands including
the islands which couldn’t be surveyed using the digital single lens reflex camera.

Continuous Implementation of educational program

Currently, Ishigakijima Astronomical Observatory, National Astronomical Observatory
of Japan conducts free astronomical observation for the public every weekend and
national holidays, and in Taketomi-cho Haterumajima Astronomical Observatory
conduct the star-gazing observation for 6days in a week, hereafter implement it
continuously. Once in a year the event “Minaminoshimano-Hoshi-Matsuri (Southern
Island’s Star Festival)’is held since year 2002 which turn offs outdoor lighting at the
same time on the day of the event, it became rooted locally and is held annually.
Private’s star-gazing tours and star observation in hotels are increasing every year, and
various programs are held in each place.

Hereafter, the committee plans to implement a lecture for conservation of starry -sky
and light pollution to public, panel discussion with its specialist, explanation for public
and local business operators, special program in local elementary school regularly.
Provide the pamphlet for awareness of light pollution, and in effort to appeal the
importance of the sky without light pollution and natural darkness, and the advantage
to use the right quality of lighting.
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Interpretive Activities and Products

Related to Dark Skies

IDA Tokyo made its first visit to Yaeyama Islands on March 2,
2014

Educational Program with
NPO Yaeyama-Hoshinokai
On March 2, 2014, International
Dark-Sky Association Tokyo Chapter
made its visit to Specified Non-Profit
Organization Yaeyama-Hoshinokai,
and held an educational program for
light-pollution, Explaining the
International Dark-Sky Association
and its guideline for Dark-Sky Place
Conservation Program, and asked for

their cooperation in the future.

IDA Tokyo’s visit to the Ishigakijima Astronomical Observatory,
National Astronomical Observatory of Japan

On March 2, 2014, International Dark-Sky Association Tokyo Chapter visited the
Ishigakijima Astronomical Observatory and VERA Ishigakijima Station which are
National Astronomical Observatories of Japan and asks for their cooperation in the

future.

First Meeting in Ishigaki City Office

On March 3, 2014, International Dark-Sky Association Tokyo Chapter made its visit to
Ishigaki City Office and had its First meeting, and gave explanation about
International Dark-Sky Association and Guideline of Dark-Sky Place Conservation
Program, and asked their cooperation with them in the future.

Reports about the first meeting was published on local newspapers thus IDA and
Dark-Sky Place Conservation Program was widespread to public for the first time.

Survey of the Night Environment and Lighting Environment
On March 3, 2014, Survey of the night environment and lighting environment of

Ishigaki Islands was conducted.
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Title: Approach for Night-sky Conservation / Survey by IDA Tokyo
Reported in Yaeyama-nippou (local newspaper) on March 4, 2014

Title: Praise the Night-sky in Ishigaki Island /
to be an International Dark-Sky Park
Reported in Yaeyama mainichi shimbun (local newspaper) on March 5, 2014
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IDA Tokyo sponsorship and enforcement of general lecture on
March 2015

On March 11, 2015, the enforcement of general lecture about Light-pollution by IDA
Tokyo was held in Ishigaki Island and on March 12, 2017 it was held in Iriomote
Island. .

News reported about this “General lecture concerning on the light-pollution in Ishigaki
Island” by NHK Okinawa News media. And also reported it in the local newspapers.

Title: Lecture for Light-pollution Title: Tourism attraction for Dark-starry sky
Reported in Yaeyama-nippou (local Reported in Yaeyama mainichi shimbun
newspaper) on March 12, 2015 (local newspaper) on March 13, 2015
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Interpretive and Educational activities related to dark skies in
Ishigaki city on February 2016

Ishigaki city is ongoing efforts to acquire accreditation as an International Dark-Sky
Park which is the first in Japan. IDA Tokyo was invited by Ishigaki city, conducted and
carried out the budgeting for survey and awareness project in order to promote on star

constitution enactment and starry-sky conservation activities.

Courtesy visit to the Ishigaki City Mayor

IDA Tokyo made a courtesy visit to Ishigaki City Mayor

In order to acquire accreditation to be the first International Dark-sky Park in Japan,
confirming their cooperation in the future.

Reported in Yaeyama-nippou and Yaeyama mainichi shimbun (local newspapers).

Title: Survey For the Brightness in the Night-Sky in 10 Places on Ishigaki Island
To be the first International Dark-Sky Park in Japan
Reported in Yaeyama mainichi shimbun (local newspaper) on February 5, 2016
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Title: To be the first International Dark-Sky Park in Japan

in Yayeyama-nippou (local newspaper) on February 6, 2016

Education for Light-pollution in Elementary

On February 5, 2016, Ishigaki Heishin elementary school had a lesson (45 minutes for 3
sessions) for Light-pollution for three 4th Grade classes where in 90 students attended.
Most of Students answered that “Lecture was very easy to understand.”, “and that they

were very interested in the topic.” (see photo below)
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Title: Let’s Protect the Starry Sky!

Reported in Yaeyama mainichi shimbun (local newspaper) on February 6, 2016

Title: Learn about Light-pollution
Reported in Yaeyama-nippou (local newspaper) on February 7, 2016
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Hold the Movie screening & Lecture
On February 6, 2016, The special movie screening “The city Dark” and lecture for

light-pollution in Ishigaki city for rise awareness to public was held.

Movie screening &
Lecture
(Flyer on the left)

Lecture for light-pollution (see above)
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Leaflet for light-pollution awareness for citizens of Ishigaki city
(A-3 size, folded leaflet)
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Ten thousand leaflet issued by the Ishigaki city to the public to announce its aim to
acquire accreditation for the first International Dark-Sky Place Conservation in Japan

and spreading awareness of light pollution



Media Report

Ishigaki city and Taketomi town, efforts to acquire accreditation to be the first
International Dark-Sky Park in Japan was reported on Television, and in a newspapers

nationwide.

Television

On April 14, 2016, “News Q+” Ryukyu-Asahi TV broadcasting. “Protect Ishigaki’s
Starry sky!! To be the first International Dark-sky Park in Japan” were reported on
Kyushu-Okinawa area.

On April 14, 2016, “News Q+” Ryukyu-Asahi TV broadcasting “Soon to be an

International Dark-Sky Park” were reported on Kyusyu-Okinawa area.
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On July 7, 2016, “Close up Gendai (present)”.
“Happy in the Darkness ~Do you see the Starry sky now a day? ~” was reported on NHK

nationwide

Newspapers
On October 15, 2016, Asahi newspapers
Title: “Possibility for International Dark-Sky Park in Yaeyama Islands”
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On August 17, 2016, Yomiuri-shimbun (newspaper) reported in Kyusyu-Okinawa area
Title: “Good Tourism Attraction for Starry-sky in Okinawa” /
“Prepare for International Dark-Sky Park”
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On January 1, 2017, reported in Newsletter delivery report
Delivered the news about Ishigaki city’s effort to acquire accreditation for International

Dark-Sky Park to 9 news companies nationally and were published.

One of them: Reported in Yaeyama mainichi shimbun (local newspaper)
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On June 6, 2017, Okinawa Yaeyama area were reported in Yaeyama mainichi shimbun
(local newspaper)

Title: “First International Dark-Sky Park in Japan in Ishigaki city and Taketomi town “
“Apply before the end of July”
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Letters of Support

Okinawa Convention & Visitors Bureau

Ishigakijima Astronomical Observatory, National Astronomical Observatory of Japan
Taketomi-cho Haterumajima Astronomical Observatory Tower
Ishigaki-City Tourism Exchange Association

Yaeyama Visitors Bureau

Taketomi Town Tourism Association

Specified Non-profit Organization Yaeyama-Hoshinokai
Yaeyama Islands Hoshizora Information H20

Nippon Transocean Air

Earth & Sky Limited

Hoshizora Tourism Ltd

Coral-foundation iriomote inc.

ANEI TOURISM

Yaeyama Kanko Ferry Co.,Ltd

ISHIGAKI DREAM TOURS

Beach Hotel Sunshine Ishigakijima

ISHIGAKI SEASIDE HOTEL

Art Hotel Ishigakijima

Pushynushima limited company.

Amanokawajiro photo & tour

Utakuna Ishigakijima

Orion Ishigaki Island Eco Tour Service (Columbus Co., Ltd)
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Translation of page 86

General incorporated foundation

Okinawa Convention &Visitors Bureau

Okinawa Industrial Support Center 2F, 1831-1 Oroku, Naha City Okinawa 901-0152 Japan
TEL: +81-98-859-6123 (Main) FAX: +81-98-859-6221(98)-859-6222

June 22, 2017

Ishigaki City Mayor Yoshitaka Nakayama

14 Misaki-cho Ishigaki city Okinawa 907-8501 Japan
Taketomi Town Mayor Koujun Nishioomasu

11-1 Misaki-cho Ishigaki city Okinawa 907-8503 Japan

Dear: Ishigaki city Mayor & Taketomi town Mayor,

The General incorporated foundation Okinawa Convention & Visitors Bureau is pleased
to support the Municipality of Ishigaki city and Taketomi town in their efforts to apply
for the certification of Iriomote-Ishigaki National Park as one of the International
Dark-Sky Park as purposed by IDA(International Dark-Sky Association) program.

Our foundation has been more cooperate with your municipality to keep protecting the
starry sky in Yaeyama area, and introduce it, in and out of Japan which will promote

tourist activities.

Sincerely yours,

CHOUKEI TAIRA

President

General incorporated foundation
Okinawa Convention & Visitors Bureau
(with official seal)
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Translation of page 89

Taketomi-Cho Haterumajima

Astronomical Observatory Tower

January 7, 2017

9305-1 Hateruma Taketomi-Cho Yaeyama Okinawa / Tel: 0980-85-8112 / http://haterumajima-hosizora.jp/

John Barentine

Program Manager

International Dark-Sky Association
3223 North First Avenue

Tucson, Arizona 85719 USA

Dear Mr. John Barentine,

Taketomi-cho Haterumajima Astronomical Observatory Tower officials are pleased
to support the Municipality of Ishigaki City and Taketomi-Town in their efforts to apply
for the Iriomote-Ishigaki National Park to be an International Dark-Sky Park. For the
people to once again remember that a natural night sky is brighter than the surface of
the ground, and to be able keep this wonderful view for the people who lives there
without inconvenience, we would like to protect this through awareness and education,

while putting into consideration our daily living in our modern society.

Sincerely yours,

NAKA IRIE

Trust Facility Manager and Photographer
Taketomi-Cho Haterumajima Astronomical Observatory
(with stamp)
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Translation of page 91

Ishigaki-City Tourism Exchange Association

Issued No.185, on February 3, 2017

1F Ishigaki city Chamber building 1-1-4, Hamasaki-cho Ishigaki city Okinawa 907-0013
Tel: 0980-82-2809, Fax: 0980-83-6296, URL http:://www.yaeyama.or.jp

John Barentine

Program Manager

International Dark-Sky Association
3223 North First Avenue

Tucson, AZ 85719 USA

Dear Mr. John Barentine,

Ishigaki City Tourism Exchange Association made an agreement for publicity and
popularization of Astronomy, Promotion of star gazing tourism on Ishigaki Island with
National Astronomy Observatory officials, just after had received the recognition top
one as excellent award regarding as were reported on “Beautiful place for star watching
in Japan selected by Astronomer.“ by broadcasting of television in Japan. Ishigaki City
is an excellent environment for watching the stars like can be seen the 84 constellations
out of 88 which is a rare in Japan.

After registered as a one of International Dark-Sky Park, more promote in and outside
of Japan and corporation with the related companies and association for appropriate
tourism for star watching, natural environment conservation, and anti-light pollution.
Furthermore, pleased to interact and communicate with the registered place as an
International Dark-Sky Park in the future.

We fully support Municipality of Ishigaki City and Taketomi Town in their efforts in
seeking this designation.

Sincerely yours,

Yoshiharu Takamine

Chairman

Ishigaki city Tourism Exchange Association
(with official seal)
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Translation of page 93

Yaeyama Visitors Bureau

YVB No.10 Issued on June 26th 2017

1 F Ishigaki chamber of commerce building,1-1-4Hamasaki-cho Ishigaki city Okinawa 907-0013 Japan
Tel: 0980-87-6252 Fax: 0980-87-5509

To whom may it concern in
Ishigaki City Office and Taketomi Town Office,

Ishigaki city and Taketomi town are located most southern parts of Japan ,Yaeyama
Islands is located at 24 degree North latitude and 84 of 88 constellations appear above
the southern hemisphere of the ocean.

Yaeyama Islands has its own unique star culture that is used in their daily living such
as indicating time of the season to harvest rice fields in agriculture and direction
indicator for fishing boats in the ocean during the old times. Their livelihood was
incomplete without the existence of stars, Legends and traditional music related to the
star are passed on to the next generation to come.

Our office issued the pamphlet “Island Closest to Star YAEYAMA ISLAND” for tourist
coming to Yaeyama Islands to enjoy the beautiful starry sky.

If the certification could be acquired, more activities could be held for Natural
Environment Conservation in Yaeyama Islands, and appropriate environmental
conservation would lead to the awareness and informing of the public and tourists to do
efforts to develop the values in the registered areas.

Therefore we are pleased to support the Municipality of Ishigaki city and Taketomi
town in their effort to apply for the International Dark-Sky Park certification as
described in the purpose of IDA (International Dark-Sky Association) Program to
protect and conserve the beauty of dark starry sky.

Sincerely yours,

YOSHITAKA NAKAYAMA
Chairman

Yaeyama Visitors Bureau
(with official seal)
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Translation of page 95

Taketomi Town Tourism Association

January 5, 2017

11-1 Misaki-cho Ishigaki city Okinawa 907-8503 Japan /Tel: 0980-82-6191, Fax: 0980-82-6199

John Barentine

Program Manager

International Dark-Sky Association
3223 North First Avenue

Tueson, AZ 85719 USA

Dear Mr. John Barentine,

Taketomi Tourism Association is in full support of Iriomote-Ishigaki National Park to
seek International Dark Sky designation for their park, and understand International
Dark-sky place conservation program. It will be the first in Japan to acquire
accreditation as an International Dark-Sky Park, and our Association will conduct the
lectures like, sustainable development, appropriate use of resource, natural
environment conservation and to stop wasteful energy consumption by promoting
activities for awareness through tourism in and out of Japan, with the villagers to
create a good environment , and We would like to further promote the development of
values through the exchange of information with the registered International Dark-Sky
Parks.

Sincerely yours,
Naoyuki Uekame
Chairman

Taketomi Tourism Association

(with official seal)
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Translation of page 97

Specified Non-Profit Organization

Yaeyama Hoshinokai

2F, 52200kawa Ishigaki city Okinawa 907-0022 Japan/ Tel:0980-88-6558 Fax: 0980-87-0035

July 6, 2017

John Barentine

Program Manager

International Dark-Sky Association
3223 North First Avenue

Tucson, Arizona 85719 USA

Dear: Mr. John Barentine

The NPO Yaeyama-Hoshinokai is pleased to support the Municipality of Ishigaki city
and Taketomi Town in their efforts to apply for the certification of Iriomote-Ishigaki
National Park as one of the International Dark-Sky Park as proposed by IDA
(International Dark-Sky Association) program, in order to keep and preserve the
quality of starry sky in our home town to be passed on to the next generations to come,

through astronomical activities and programs.

Sincerely yours,

YASUO TOUJI
Representative Director
NPO Yaeyama-Hoshinokai
(with official seal)
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Translation of page 99

Yaeyama Islands Hoshizora Information-H20

July 19, 2017

Committee members,

International Dark-Sky Association
3223 North First Avenue

Tucson, Arizona 85719 USA

Dear IDA Committee members,

We understand the International Dark-Sky Place Program, and want to promote the
Conservation of Darkness in the Night and Light pollution awareness together with the
community. We are pleased to support the municipality of Ishigaki City and Taketomi
Town in their efforts to apply for the International Dark-Sky Park Certification.

Sincerely yours,

Approving companies as below:

Utakuna Ishigakijima

Amanokawajiro photo & tour

Starry sky navigation in Hateruma Southern Cross
Haterumajima Astoronomical Observatory Tower
Mana Farm & Inn Iriomote

Orion Ishigaki Island Eco Tour Service

Takeshi MIYAJI (Previous Director of Ishigakijima Astronomical Observatory)
Pushynushima limited company.

Hoshizora Tourism Ltd

ANEI TOURISM

ISHIGAKI DREAM TOURS

Yaeyama Kanko Ferry Co.,Ltd

ISHIGAKI SEASIDE HOTEL

Beach Hotel Sunshine Ishigakijima

Art Hotel Ishigakijima

JAPAN TRANSOCEAN AIR

Coral-foundation iriomote inc.

(with official seal)
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Translation of page 101

Japan Transocean Air, Yaeyama branch

January 5, 2017

2-10 Tonoshiro Ishigaki City Okinawa / Tel: 0980-82-9515

John Barentine

Program Manager

International Dark-Sky Association
3223 North First Avenue

Tueson, Arizona 85719 USA

Dear Mr. John Barentine,

Japanese Airline Group are pleased to support the “Amami-Ryukyu Islands Japan,
including the Yaeyama Islands from the point of view of Biodiversity Conservation to be
registered as one of the World Heritage site. Japan Transocean Air Yaeyama branch as
a part of Japan Airline Group also supports the Conservation Activities for
Iriomote-Yamaneko (Iriomote wild cat) that are registered as a National natural

monument of Iriomote Island.

In order to appeal the beauty of Starry-sky in Yaeyama Islands nationwide, the
starry-sky of Yaeyama Islands and Astronomical Facilities were featured as a special
topic in our inflight Magazines. The Great Starry-sky of Yaeyama was also introduced
in our calendar, Tourism promotion and Nature Conservation of Yaeyama Islands are

still ongoing.

Japan Transocean Air expects for Iriomote-Ishigaki National Park in Yaeyama Islands
to be a one of the International Dark-Sky Park, and agrees the Natural Environmental

Conservation, International Dark-Sky Place Conservation Program.

After registering, more support and appeals for the value of nature of Yaeyama Islands
and Natural Environment Conservation to the world through Our Japan Airline Group
network.

In addition, we hope to hold fellowship with the members of International Dark-Sky
Association and have International conference in Ishigaki Island, and is willing to

corporate in the transport of their needs

Sincerely yours,

MUNEHIRO GANAHA

Yaeyama branch head
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Japan Transeocean .Air
(with official seal)
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July 24, 2017

International Dark-Sky Association
3223 North First Avenue
Tucson, Arizona 85719, USA

Star Gazing Company
Hosizora Tourism Ltd

Dear IDA’s Dark Sky Places Committee members,

Hoshizora Tourism Ltd is pleased to support the municipality of Ishigaki city and
Taketomi town in their efforts to apply Iriomote-Ishigaki National Park to be one of
the International Dark-Sky Park and understand International Dark-Sky Place
Program.

In Japan, Light pollution is not well known yet, by recognizing the Iriomote
-Ishigaki National Park in Ishigaki city and Taketomi town as an International
Dark-Sky Park for the first time in Japan, it will lead us to enter a new era to create
a new lifestyle with Starry-night and wish that this will raise the peoples interest
for Light pollution awareness and protect the Dark night sky in other places in
Japan.

Sincerely yours,

Takahiro Ueno
Representative Director
Hoshizora Tourism Ltd

147-18-303 Ishigaki Ishigaki city Okinawa 907-0023 Japan
Tel: 0980-87-5790 Fax: 0980-87-5791 http://hoshisora.jp/
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