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1 Introduction

Every day, more than 5,000 aircraft fly in the sky above Japan, and the
type varies from large jets to small airplanes and helicopters. Aircraft
need some external assistance to operate safely and efficiently because
they are characterized by following features.
(D Flying in three—dimensional space adding up and down directions to
front/back/left/right.
(@Moving at high speed and inability to increase or decrease speed to
an extreme level or stop in mid—air for safety reasons.
(Limited takeoff/landing locations.
@Susceptible to various weather condition.
Therefore, Air Navigation Services Department, Japan Civil Aviation
Bureau, Ministry of Land, Infrastructure, Transport and Tourism provides
ANS (Air Navigation Services) in the airspace known as the Fukuoka FIR
(Flight Information Region). We work at airports and Area Control Center
(ACC) 24-hour per day.

ANS consists of the following services, which work together organically

to ensure safe and efficient air traffic.

OAir traffic control services :

Duties related to instruction of flight routes, altitude, order of
landing/take—off etc. to aircraft.

OAir traffic information services/Air traffic communication services :

The wide range of duties such as examination of flight plans, provision of
aeronautical information, coordination of search and rescue etc.

OAir traffic engineering services :

Duties related to the development and maintenance of radio navigation
aids, radar, ATC data processing systems.

OVisual aids and electrical systems services :

Duties related to installation and maintenance of aeronautical lighting and
other electric facilities.

OFlight inspection services :

Duties related to implementing the tests by flight inspection aircraft that
air navigation facilities are functioning properly.

OSecondary power systems services of air navigation services :

Duties related to standby power supply equipment to secure power

supply to air navigation facilities.

Air Navigation Services

Air traffic information services

. . .. . Air traffic engineering services
Air traffic communication services

Air traffic control services

Secondary power systems services
of air navigation services

Visual aids and

. . Flight inspection services
electrical systems services




2 Relationship between ANS and Operation of . Ai?;:raft

Pre-flight Departure In-flight Arrival Post-flight
Operation of
< aircraft > d o i d d >
Air traffi Instruction of order of takeoff, Approval and instruction of Instruction of order of landing,
i HrAtie routes, altitude, etc. to aircraft routes, altitude, etc. to aircraft & routes, altitude, etc. to aircraft
control services . ! . . .
taking off the airport. flying en-route. landing at the airport.

Provision of aeronautical information
to aircraft during the flight.

Air traffic

information/ Examination of flight

S trafle plans. Provision of Coordination of search and rescue
ot o . { rdination rc rescu
commuplcatuon aeronautical information. "= . .
services for distressed aircraft.

Coordination of

search and e —
rescue for ¥
distressed aircraft.

Flight inspection

services

Air traffic
engineering
services

Installation and maintenance
of aeronautical lighting and
other electric facilities.

Development and maintenance of radar
and radio navigation aids etc.

—“""‘_

Installation and maintenance
of aeronautical lighting and
other electric facilities.

)

Development and maintenance standby power supply equipment to secure power supply to air navigation facilities.




3 World FIR (Flight Information Region)

FIR (Flight Information Region)

An airspace of defined dimensions within which flight information service and alerting service are provided.
In Japan, two FIRs, Tokyo FIR and Naha FIR, were merged into Fukuoka FIR in February 2006.

| Fukuoka FIR




4 Jurisdiction Area of Japan

Within the Fukuoka FIR, domestic controlled
airspace (red, blue, yellow and green
airspace) is under the jurisdiction of 4 Area
Control Centers (Sapporo, Tokyo, Kobe and

Fukuoka).

The oceanic controlled airspace (light blue I‘\
airspace) is under the jurisdiction of :
Fukuoka Area Control Center.
To cope with the future increase in air

traffic, a drastic reorganization of the
domestic air traffic control airspace

(separation of upper and lower airspace) is
being implemented in stages.

\ Sapporo ACC
\ ' (below 33500ft)
o ~./ ] Tokyo ACC(above 33500ft)
‘\ ‘\‘ ‘.‘ Y ‘. g Sapporo ACC(below 33500ft)
\ ' ‘\ ' I.‘ “‘\ N\ \\ Tokyo ACC
Fukuoka ACC ' \ ' Y, L
(above 33500ft) ' ‘\‘ ] ‘.‘\‘ ‘\ ’
: ™ Fukuoka ACC(above 33500ft)
Fukuoka ACC

Fukuoka FIR
Kobe ACC(above 19500ft/below 33500ft)
Tokyo ACC(below 19500ft)
(below 33500ft)

Fukuoka ACC

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Kobe ACC
(below 33500ft)

As of June 13. 2024



5 Airspace

— Controlled Airspace

— Non-controlled Airspace

— Air Traffic Information Zone - - -

— Positive Controlled Airspace - -

--- Airspace other than the above

— Air Traffic Control Area ------- Airspace 200 meters or more above the land or water
— Air Traffic Control Zone ++----- Aerodrome frequently used for landing and take-off of aircraft and the adjacent airspace
Aerodrome and its airspace other than the above and designated by the Ministry of Land,
Infrastructure, Transport and Tourism

— Approach Control Area =----- Among controlled areas, airspace in which aircraft climb following the take-off and descend
prior to landing within the control zone

- Airspace in which congestion of air traffic exists

L Oceanic Control Area - - -Airspace within Flight Information Region (FIR) and 1700 meters or more above water

¥ Other than the above, there is Civil Training and Testing Area which is specifically used for flight training.

* Among the airspace mentioned above, there are airspace controlled by the JSDF and the U.S. Forces

JSDF

US Forces

Oceanic Control Area

Air Traffic Control Zone/Approach Control Area of JSDF-controlled airports (Matsushima. Hamamatsu, etc.) and joint use airports
(Chitose, Sapporo, Misawa, Hyakuri, Komatsu, Miho, Tokushima), as well as JSDF Training and testing Areas etc.

--- Airports controlled by US Forces (Yokota , lwakuni, etc.) and the adjacent airspace, as well as US Forces restricted areas, etc.

Restricted area
for US Forces

JSDF High-Altitude
Training and Testin

Area
==

Air Traffic Control Area ==~

Non-controlled
Airspace

Approach Control Area

——

IAir Traffic Control Zong

Positive Contrdlled

Airspace

=

Air Traffic Information
Zone
e

Civil Training
and Testing
Area

JSDF low-

Altitude Training

and Testing Area
-

!

g




6 Control Areas

Image of air traffic control airspace

] To en-route

ATC instructions

Area Control Center

; S|

Control area

Approach control area

——

Arrival route

N — \\ﬂ ATC instructions ___

bontrol zone

_,1................>..- élr-grour)d S Airport
ommunication facilities Surveillance
S i — Radar A
) .ﬁ, (y/ﬁ;;
| pemsdppemrnnnresndian,,, .,
t"'-".- ﬁr--: ' “"-»
S— Airport e’
> < >

Approx. 100km radius

Approx. 9km radius

A control zone is an airspace with a radius of approximately 9 km from an airport.
An approach control area is generally an airspace of about 100 km around an airport. Some approach control areas are more extensive, such as Tokyo Approach
Control Area surrounding Tokyo International Airport.

Departure route

From en—-route

ATC instructions

Area Control Center
% f



7 Traffic Volume of Aircraft in Japan

About 730

Domestic International CEEEEEE
through IFR Number of aircraft.”day
Number of
aircraft,”day About 2,400 | About 1,340 About 710

directions

About 50~ day

R211 etc.

China (Beijing. Dalian, etc.),
Korea, Middle East directions

About 390/day

North America (Anchorage, east coast of
North America, Canada, etc.) direction

About 90~ day

NOPAC
ROUTE

North America (San Francisco, Los
Angeles, etc.) direction

About 50~ day

PACOTS etc.
(TRACK1 etc.)

China (Shaflgha'i, Gufilngzhou, etc.), PACOTS
India directions (TRACK11 etc. ) e L. .
190 Hawaii direction
About /day
RSN About 30~ day
Taiwan, Hong Kong, etc. 7
directions L o Southeast Asia direction Guam, Australia, etc. directions
About 280/day About 220/day About 40/day
NOPAC ROUTE : North Pacific route DATA: Calculated from the flight plan for one month of August 2023.

PACOTS : Pacific Organized Track System
(The variable path set for each day over the Pacific Ocean in consideration of weather conditions.)

The figures are the only commercial aircraft, not military

aircraft.
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each air traffic control facilities.

8 Number of Aircraft under Air Traffic Control
(thousand aircraft)
8,000 -
M : Number of aircraft controlled (thousand)
B : Number of aircraft controlled at airports (thousand)
: Number of aircraft controlled at Area Control Centers (thousand) 6,953
7,000 - 6,794
), 6.520 6,681 Y
6,304 !
6,153
5,895
6,000 -
B 5,512
5,191
4,941 | 2040
5,000 -
4,255 4,244
4,000 -
3,000
2,000 - ) 3652
2011 3,084 3,202 3,334 3,435 , y 3333
2,606 3557 2577 2763 ' ol
i 2,103
1,000 2,091
H22 H23 H24 H25 H26 H27 H28 H29 H30 H31 R2 R3 R4 R5
3¢ “Number of aircraft controlled at Airports” and “number of aircraft controlled at Area Control centers” are the numbers of aircraft controlled by ear
3¢ “Number of aircraft controlled” is a total of number of aircraft controlled at airports and ACCs. The breakdown and the total do not necessarily match

for fractional adjustment.



9 Flight Plan

*In order to properly carry out search and rescue services in case of an aircraft accident or emergency state occurs, the flight plan shall be submitted
to the Minister of Land, Infrastructure, Transport and Tourism.

*When flying under IFR(3%), the flight plan shall be submitted with including the details such as route, altitude etc, and shall be approved by the
Minister of Land, Infrastructure, Transport and Tourism, to ensure the safe and smooth air traffic.

(XIFR(Instrument Flight Rules) : Always on flying in accordance with the instructions of ATC.)

[Details of Flight plan] ) <fEA®RKX>

FLGHT PLAN

(DNationality, registration marks and radio call sign

@Type and number of aircraft

(@Name of pilot-in—command (in case of formation flight, name of flight leader)
@Flight rules (IFR or VFR)

BPoint of departure and the estimated off block time

®Cruising altitude and route

(DPoint of first intended landing and the total estimated elapsed time

®True airspeed at cruising altitude

(QRadio equipment (communication equipment/navigation and approach aids/ATC transponder)
(DAlternate airports (exempted in case of IFR (no ALTN AP designated) or VFR)
{DAmount of fuel on board expressed in hours

Total persons on board

{30ther information necessary for ATS/SAR

[Flow after submission of Flight plan (When flying under IFR)]

Air Traffic Management Center

Airport Office (ATMC)

Watching of flight
status to observe
that an aircraft is

normal operation
Flight watch

Approval




10 IFR and VFR

IFR (Instrument Flight Rules)

A method that an aircraft follows the flight plan
approved by the ATC authority and flies under
the direction of the ATC authority at all times
during the flight.

(scheduled flights, etc. )
v

instruction
A/reply

Aircraft flying under IFR may fly during
instrument meteorological conditions* under the
direction of ATCs.

*Instrumental Meteorological Conditions:
Weather conditions that are poor in terms of
visibility, as determined by considering visibility
and cloud conditions.

VFR (Visual Flight Rules)

A method in which the pilot visually observes
other aircraft and obstacles and avoids
collisions on his/her own.

( sightseeing flights, aerial photography, etc. )

As a general rule, aircraft flying under VFR may
only fly under Visual Meteorological Conditions.

*Visual Meteorological Conditions: Weather
conditions that are favorable in terms of visibility,
as determined by considering visibility and cloud
conditions.



11 Conventional Airway and RNAV/RNP Route

Airway

B Airways are the route connecting radio navigation aids. Aircraft fly guided by the information (distance, direction, etc.) obtained from the radio
navigation aids.

B Most aircraft by instrument flight rules fly a defined route.

RNAYV (Area Navigation)

B RNAV (Area Navigation) :It is a method of navigation that uses latitude and longitude information mainly from navigation satellites to calculate the
aircraft’s position and fly along a desired route using the aircraft’s onboard FMS (flight management system) and other equipment. In addition to the
mandatory radar monitoring by air traffic controllers, there are other requirements such as on—board equipment and permission.

B There are two navigational specifications:RNAV specification and RNP specification.

RNAYV specification: A navigational specification that do not include requirements for onboard performance monitoring equipment and warning
functions to monitor route deviations and that require radar monitoring.
RNP specification: A navigational specification that is the same in principle as RNAV but does not require radar monitoring by means of onboard

equipment with onboard performance monitoring and warning functions.
B A route flown by RNAV is called RNAV/RNP route.

A route connecting radio navigation aids of VOR/DME , etc. (Airway)

A e M

Airway

RNAYV route
Position Reporting Point
FIR Boundary

> |

A route using information from navigation satellites.(RNAV/RNP route)

%Kvg/oi U@

GPS etc.

As of April 1, 2024



12 ILS Approach

The flight procedures that connect the airway/RNAV/RNP route to the airport and defines the route, altitude, etc. required for landing is called
instrument approach procedures. Each airport has multiple instrument approach procedures based on weather characteristics and surrounding terrain,
which can be used according to weather conditions and other factors.

ILS approach is using precise guidance radio waves from ground facilities. Therefore, it enables the aircraft to approach to a low altitude and
determine whether to land, even in bad weather conditions.

There are three categories of ILS approach: CAT-I, CAT-II, and CAT-III, with higher numbers allowing approach to lower altitudes.

DH not lower than200 Feet N <o
(60 meters)

. P 2
For CAT-1TI P

*RVR is not less than 550 meters. DH lower than 200 Feet (60 meters) For CAT-II

+At this height, if the runway or not lower than 100 Feet (30 meters)
lights can not be seen, DH lower than 100 Feet (30 meters)
the approach will be retried. or not established

% *RVR is not less than 300 meters. *RVR is less than 50 meters.
'A't this height, if the runway or ~ *Landing can be achieved safely with
lights can not be seen, “ automatic controls.
i

Enables the aircraft to
approach to a low altitude

the approach will be retried.

".\
0 < ] c o B ng p pE A Iyp A = Y o |
By receiving guided radio waves indicating 1T 1T 1T 1100 - A o Ll
. : . . ~/
the direction and angle of approach from Inner Approach lights Runway lights Runway -
o : marker
ground facilities, the aircraft can approach Approx. 600 meters
to an altitude corresponding to its category. Approx 1. 200 moters
Classification Introduction Airport [DH]
LOC,/T-DME Rishiri, Shonai, Hachijojima, Oshima, Toyama, Tajima, Izumo. Oki, Tsushima. Fukue. . . . L. . .
Tokunoshima, Nanki-Shirahama, Kumejima, Yonaguni A specified height in the precision approach at which a missed approach
Wakkanai, Monbetsu, Memanbetsu. Asahikawa, Nakashibetsu, Kushiro, New Chitose. must be initiated if the required visual reference to continue the approach
Obihiro, Hakodate, Aomori, Odate, Akita, Hanamaki, Yamagata. Sendai. Niigata, Shonai. . .
CAT-1 Fukushima. Hyakuri. Narita. Tokyo. Shizuoka. Chubu. Nagoya. Noto. Komatsu. Kansai. has not been identified.
Osaka, Kobe, Hiroshima, Okayama, Ube. Iwami, Miho, Tottori, Takamatsu, Matsuyama,
Kochi. Tokushima, Fukuoka. Saga. Kitakyushu. Nagasaki. Oita, Kumamoto. Miyazaki. [RVR]
Kagoshima, Tanegashima, Amami, Naha, Miyako, Ishigaki, Shimojishima The range over which the pilot of an aircraft on the center line of a
CAT-1I New Chitose., Aomori. Narita, Tokyo., Chubu. Kansai. Kumamoto th . ki th I ht d I t.
CAT-II New Chitose. Kushiro, Aomori, Narita, Tokyo. Chubu, Hiroshima, Kumamoto runway can see € runway surface markings or € lights delineating

] the runway or identifying its center line.
As of April 1, 2024



13 RNP Approach

The flight procedures that connect the airway/RNAV/RNP route to the airport and defines the route, altitude, etc. required for landing is called
instrument approach procedures. Each airport has multiple instrument approach procedures based on weather characteristics and surrounding

terrain, which can be used according to weather conditions and other factors.
RNP approach procedure is a landing procedure using navigation satellites. It is not affected by ground facilities and terrain characteristics, which

allows to set flexible flight routes, and is expected to shorten flight distances and routes. To carry out an RNP approach, there are requirements

such as onboard equipment on the aircraft and navigation permission.

=Yg Examples of arrival routes by conventional
: 19 BT GPS [ navigation and RNP approach B
i, facilities needed B = 5 m
L e e P PP - ./ P \ { 1 ¥ -
Cal Y B o ) A=
f A,
v | . . s 14 — ¢ ERFIARE
/ Akita Airport ||~
/ TN IN
i — — X, z
| rrE® bl
e T 3T
'------rh-* ‘, T
[ ] FAEH=ZS S e 3
. Fedi)) SR ey BN
) AN -
'} ! i RNP approach arrival route by 1
) f]ﬁ”' using navigation satellites. ]
[ | o — .
. . . . o LY f =L N ~
The aircraft is flying by calculating its L p :
own position based on information from “ L 9 W
g g s " \ \ ;
navigation satellites. \‘ N e AvuSm
Depending on the terrain around the ¥ A IR
g} \ 177
airport, the aircraft can approach up to Y ) o s STl
L wnn w7 I B
75 meters above the ground. O .~
. X . . Py L 105, T 3 &
Classification Introduction Airport Conventional arrival route \‘ i Rt
Rishiri, Okushiri, Asahikawa, Sapporo. New chitose, Hakodate, Kushiro, Hanamaki, Akita, Shonai, Yamagata . . . .
Sendai, Fukushima, Hyakuri, Chofu, Tokyo. Narita, Niijima, Kouzushima, Niigata, Komatsu, Toyama. Fukui, b.y using radio naVIgatlon [ ] #WE v
RNP h Nagoya. Chubu, Osaka, Kansai, Tajima, Nanki—Shirahama, Oki, Miho. Hiroshima, Izumo. Tokushima. aids. Qi Y T
approac Fukuoka, Oita, Tsushima, Nagasaki, Fukue, Amakusa, Kagoshima, Tanegashima. Yakushima, Amami. Kikai. A AR [ | 3
Tokunoshima, Okierabu, Yoron, Naha, Miyako. Shimgjishima, Ishigaki, Kitadaito, Minamidaito, Tarama. £ "ﬁd peERR e i
Yonaguni J /’ .%ﬁ = w }‘_;
Wakkanai, Memanbetsu, Kushiro, Monbetsu, Nakashibetsu, Asahikawa. Obihiro, Hakodate, Aomori, Odate. 4 Wik iR o }’.]; i 1{
RNP AR approach Akita, Sendai, Hanamaki, Shonai, Tokyo. Hachijojima, Shizuoka. Noto, Matsumoto, Toyama, Hiroshima, #" FEHE ') % } f\
PP Iwami, Tottori, Matsuyama, Kochi, Tokushima, Okayama, Ube. Kitakyushu, Saga. Oita, Kumamoto, ( PN LS - N
Miyazaki, Amami, Miyako. Ishigaki e - Initiation ol stvas (T
Rishiri, Sapporo. Okushiri, Hakodate, Memanbetu, Kushiro, Nagasaki. Fukue, lki, Tsushima, Amakusa. 7 EE point {
LP/LPV approach 'Yakushima, Tanegashima, Fukuoka, Yoron, Amami, Kagoshima Y pepy- Yol ETHE L

As of April 1, 2024




14 Location of Regional Civil Aviation Bureaus

Airport offices, Airport branch offices and Area control centers have

—

) . ) . . . . : ) Y yO@MWakkanai
been provided air navigation services. Airport offices and Airport/air Rishirige ( ' ~
route surveillance radar offices have been maintained air navigation }' :
facilities. y *Monbetsu p ’f”;} ;
/ <lLegend> \ OAsahikawa Omemai)Netksu ,b'b .i*’
akashbetsu
. . oro/
© A!rport Offlc.;e . . . .31 . adaid ©<> Sapporo @Kustu:c
(M! litary/Civil joint Airport *underline notation) (ﬂ ® OlbiKiro
O Airport branch office 16 N m_/New Chitose
A Airport/air route surveillance radar office 2 Okushlrlﬁr éjﬂ e ™
< Area control center 4 akodate
@ Air traffic management center 1 I [\“
% Other airport Agmor Olisana
Red text : Aerodrome Control Service Odatenosm@* l’“" y
Blue text : Aerodrome Flight Information Service Akitpa OHandnaki
Green text : Aerodrome Flight Information Service (Remote) i 9
Shonajk %
MAerodrome Flight Information Service (Remote) will be provided at Sendai Yamr ataO
Airport, Kitakyushu Airport, Nagasaki Airport, Shimojishima Airport and ' ©Sendai
Saga Airport for the specified period except operating hours of Air Traffic ata@ i -.-‘~1
kControI Service or Aerodrome Flight Information Service. / Not{f ! _ OFullf(ushima
3Processing the GSI Tiles (blank maps) {-"" ""I__V,___’) R
source : Geospatial Information Authority Of Japan Toyama v/ "
(https://maps. gsi. go. jp/development/ichiran. html) i Komat o K™ ol .
ps://maps. gsi. go. jp/ pment/ S Fukuj(* *Matsumoto 3 ©ﬁyakur|
M i hoTottor i R W _ Tokyo() %
-~ I\ _. I\‘ -
\*Nagoya &905, Am #Kikai
Oshlma .
) ) ANl jima Tokunoshlmat
ozushimak *Hiyakejima ok Okierabu
himaQNank i shi rahama ¢ Yoron
srHachi jojima Kumejima -
* " - &iiaha Kitadaito
Kaggﬁ&na@ ?lyazakl Minami daito
. Shimojishima
; KA Miyako
- JTarama
YYona ]
Yakushila3 o5 (R Tenegashing % Ishigaki As of April 1,2024




15 ATC Services Provided at Aerodromes

Aerodrome Control Service

Aerodrome Flight Information

Approach control services,

Aerodrome Control Service|

Aerodrome Flight Information

Approach control services,

Service (3%1) Terminal radar control services| Service (3%1) [Terminal radar control services| Service (3%1)
Tokyo international O - Kushiro O - Rishiri
Narita international O - Asahikawa O - Okushiri
Oshima - New Chitose airport office Obihiro O - Monbetsu
Tokyo airport office
Shimofusa O (JSDF) - Nakashibetsu - New Chitose airport office Shonai
Tateyama O (JSDF) - Memanbetsu O - New Chitose airport office Matsumoto New Chitose airport office
Kisarazu O (JSDF) - Aomori ] - Niijima
Chubu Centrair _ N .
international e Akita o Kozushima
Nagoya O (JSDF) - Chubu airport office Hanamaki - O Miyakejima
Gifu O (JSDF) - Odate-noshiro - New Chitose airport office Hachijojima
Kansai international O - Hakodate O - Hakodate airport office Noto
Osaka international O - Sendai O Ne(\:\:thhltos?ﬁalrpor:iggf)lce Sendai airport office Tottori
Takamatsu O - Niigata (e} - Niigata airport office Oki Osaka airport office
Kochi O - Kansai airport office Hiroshima O - Hiroshima airport office Iwami
Kobe O - Oita O - Oita airport office Tajima
Okayama O - Toyama ] - - Tsushima
Fukuoka airport office
Yao (@] - Sapporo O (JSDF) - O (JSDF) Fukue
Fukuoka (0] - Chitose O (JSDF) - Tanegashima
e} O (JSDF) —— — NP
i - akushima agoshima airport office
Saga - Fukuoka airport office _ New Chitose O () 9 P
(th if IRl e gl efiite Misawa O (JSDF) - O (JSDF) Tokunoshima
ki - Fukuoka airport office X R o
Hyakuri O (JSDF) - O (JSDF) Minamidaito
Ashiya O (JSDF) - . . .
Y - - Komatsu O (JSDF) - Kitadaito Naha airport office
Nagasaki o Fukuoka airport o_fflce O (JSDF)
éthke skgemfled Qerlf?_dl Nagasaki airport office Fukui - Osaka airport office Yonaguni
Omura O (ISDF) ukuoka airport office
(the specified period) Miho O (JSDF) -
Kumamoto (@] - . . Tzumo _ o © (JSDF) %1 : Aerodrome Flight Information
Amak B ~ Kumamoto airport office Service will be provided from airport
raksa Iwakuni O (uUs Military) - - offices listed here in.
Kagoshima o - ot o ~ O (Us Military) %2 : Ground controlled approach
N X ) . atsuyama services in Naha airport also have been
Miyazaki o . Kagoshima airport office Tokushima O (JSDF) . O (JSDF) provided by Civil aviation bureau.
Nyutabaru O (JSDF) - Touiki O (ISDF) _
Naha O (%2) - ) Fukuoka airport office
Kitakyushu © (the sgecifigd period) © (JSDF)
Amami - Naha airport office R
Yamaguchi Ube - O
Kikai - Kagoshima airport office Wakkanai — o —
Tokunoshima - Kagoshima airport office
Yamagata - O -
Okierab - Kagoshima airport office
erey g R Fukushima - O -
Y - Kagoshima airport office i i
oron goshi irp i Naha airport office Shizuoka — o —
Kumejima - Naha airport office Nanki-shirahama — o —
Miyako O -
- Naha airport office
Shimojishima O (th ifi o
Tarama - Naha airport office
New Ishigaki O -

As of April 18,2024

Aerodrome Flight Information




16 Approach Control Area

® Approach control area is an airspace designhated by the Minister of Land,
Infrastructure, Transport and Tourism in public notice in air traffic

control area where climb flights following takeoff from an airport or
descent flights preceding landing at an airport are conducted

in

accordance with Article 96, paragraph 3, item 4 of the Civil Aeronautics

Act.
® Air traffic control is conducted by the Civil

Aviation Bureau or the

Japan Self-Defense Forces in the approach control area.

® [n addition to the above, there is an approach control airspace where air

traffic control is conducted by the US forces.
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17 Positive Controlled Airspace

® Positive controlled airspace is airspace designated in the public notice by the Minister of
Land, Infrastructure, Transport and Tourism within an air traffic control area or air

traffic control zone in accordance with Article 94-2 of the Civil Aeronautics Act.

No aircraft shall be flown in such airspace except in accordance with instrument flight

rules without permission from the Minister of Land, Infrastructure, Transport and

Tourism.
CJ cas
O] usorF
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18 Air Tra

(Takeoﬁ-CIimbing)

ic Control Services

( En-route ) (Descending*Landing )

Cruising Cruising

Approach
control area

Control
zone

Airport Surface
Detection Equipment

Detects positions of Detects positions of

Approach
control area

Control
P T e ———

aircraft on the ground flving aircraft

Control zone

< Aerodrome control service >

*Recognizes positions of aircraft
visually

*Provides clearance on flight plan

= Gives taxi instructions to the runway

- Gives takeoff clearance

Rem&gﬁ:gzz:gzz;imund | B Air Route Surveillance Radar % Radlovrg;fs';lo; aids ﬁ Airport Surveillance Radar
Enables voice Detects positions of Provides information Detects positions of Transmits landing course
communication flying aircraft of direction and flying aircraft to aircraft by radio wave
with aircraft distance to aircraft
Approach Approach Control zone
En-route _

< Approach control service >

*Recognizes positions of aircraft
by airport surveillance radar

*Provides radar vectors from
airport to airways

*Sets separation among aircraft

control area

o T

4 | i - » 2 - ‘ ’ N e -
< En-route control service > < Approach control service > < Aerodrome control service >
*Recognizes positions of aircraft flying *Recognizes positions of aircraft *Recognizes positions of
on airways by air route surveillance radar by airport surveillance radar aircraft visually
*Provides instruction regarding route of flight, *Provides radar vectors from Gives landing clearance
altitude, etc. airways to airport = Gives taxi instructions to terminal
= Sets separation among aircraft building



19 Aerodrome Control

Aerodrome control is a service which Air Traffic Controllers provide instructions regarding the method of flight, sequence, timing and permission
of takeoff and landing. ATCs control the aircraft flying around the airspace within an approximately 9 km radius centered on the airport (control
zone) by observing the aircraft visually from the control tower. ATCs also provides instructions regarding the route for taxiing to the aircraft and

vehicles on the ground.

En—-route control
(Control Area)

T e———

Approach control
(Approach Control Area)

D=

Aerodrome control
(Control Zone)

d

Approach control
(Approach Control Area)

Aerodrome control
( Control Zone )

i

Traffic control around the airport and on the runway

[

[read back]

approx. 9km
Cleared to land.

Runway

% [read back]
ﬂ Hold short of runway.
(ATC) "’

ATCs prevent aircraft from approaching or colliding with each other
by providing instructions to aircraft flying in the vicinity of the airport
on how to fly.

ATCs provide instructions to aircraft using the runway regarding the
sequence, timing and permission for takeoff and landing.

Cleared to land.

(Aerodrome B
control facility) il

/ Traffic control on the ground

Runway

ATCs provide instructions on route for taxiing to aircraft

and vehicles. ATCs decide the order of ground traffic and
provides instructions to stop or detour.




20 Approach GControl

Approach control is a service which ATCs decide the sequence for arriving and departure aircraft flying in approach control area*, and provide
instructions on direction, altitude and speed of flight and on holding. ATCs provide this service by observing aircraft on radar.
*In general, an airspace within radius of approximately 100km from an airport.

En—-route control
(Control Area)

Approach control — Approach control
(Approach Control Area) (Approach Control Area)
Aerodrome control | - Aerodrome control
(Control Zone) - . (Control Zone)

—_— paea

After taking over arriving \

\ aircraft coming from various

. / / / \CABodﬂ \ / / / \ A\ . / / | directions from the area
GAB001 | CAB002/4 ?gﬁ/li%i%é ‘ \ : A control center, ATCs decide
N 7 N\ S/ \ % / 4
0584030  : 083,070 - pe ) Ly the order of arrival. ATCs
21M B738——24M A321 |/ - ~~ 030 JAPC . .
Arr. . ; . Va2l also guide the aircraft to the

runway extension while
setting a safe separation
between them, and hand

ircft CA1 and CAB002 Decide the approach sequence. Instruct )

Arriving a

Set a safe separatioetween them them over to the aerodrome (Terminal control
are in the same distance from an CABOO1 to fly to the airport as no.1, and and let them fly toward the runway control facility. facility)
airport. instruct CAB002 to fly behind. by giving approach clearance.

OCABQO0O4

ATCs instruct departure aircraft, ®034 150

which have taken off from an ®23H A359®

airport, to climb to cruising 0 V330
(DFlight number : CAB004 @

altitude, while setting a safe
separation between others flyin

P £ @Altitude :leaving 3,400ft, climbing to 15,000ft
:Approach clearance is given.

around, then hand them over to
@ Ground speed: 230kts

the area control center.

@Wake turbulence categories: Heavy
B)Type of aircraft: Airbus 350-900
(®Magnetic heading (direction): 330 degrees

Dep.

CABO004 has taken f'F from an airport. Instruct Instruct CAB004 to fly behind
CABO004 to climb to an altitude lower than CABO005 and let it climb further /
CAB005 to avoid collision higher.




21 En-route Control

En—route control is a service which ATCs provide instructions regarding flight direction, altitude, speed, etc., to aircraft flying in a control area.
ATCs detects positions of aircraft flying in the control area on radar.

Approach control
(Approach Control Area)

Aerodrome control
(Control Zone)

l%

—&

En—-route control
(Control Area)

]

¢

(Approach Control Area)

Approach control

Aerodrome control
(Control Zone)

e

Traffic control on en—route

ATCs form an orderly traffic
flow while setting safe
separations among aircraft
flying between airports and
aircraft from overseas

P~ i

[read back]

passing over Japan.

/,.—"'
A,« Descend. : \ i
| 2/ g
: 2N\ %5,
Q/ }- R
[read back] ‘\“/; \ &
Reduce speed. N e

A, descend and B, reduce speed

maintain OOOQO. to X X X knots. =T ";\T-——_ 7=
« ﬁ.Aﬂ D \/;A
AA
(ATC) /\

D, climb and
maintain JOO.

[read back]
Turn right.

[read back]

Climb.

N e
(Area control center)
Today, control area is divided
into 4 areas. Area control
centers, located in Sapporo,
Tokyo, Kobe and Fukuoka,
provide air traffic control
service in control area.



il

22 Oceanic Control
= Fukuoka Area Control Center provides oceanic control for aircraft flying between Japan and other countries and aircraft passing through the
Fukuoka FIR (Flight Information Region). His/her jurisdictional area includes the Pacific Ocean which is approximately 200km from land.
* Oceanic control has been transferred from Air Traffic Management Center (ATMC) to Fukuoka ACC since June 13, 2024.
* In the airspace over the Pacific Ocean, control operations are conducted using voice communications (international air-ground communications)
using short wave (HF: High Frequency) and data links using satellite communications and surveillance technology.
= Efficient oceanic control operations with shortened separations are being implemented for datalink—capable aircraft.
) ) ) North America,
Image of oceanic control of using satellite Alaska
€ Conducting control operations using data link
Aircraft position reporting, altitude change requests and approvals, etc.
@ Reducing separations = Expansion of traffic capacity North America
Fukuoka ACC EesHcoast
Oceanic control . )
= ' Artificial satellites Hawaii
o
YA k37 7 A"
// K/ \\\ \\| Southeast Asia |/
N L \

~

About 90% aircraft correspond to data link

Aeronautical
Satellite Center

Tokyo International
air—ground

communication station
Voice Communication




23 International Air-Ground Communication

e

International Air—-Ground Communication is a service that provides reports necessary for air traffic control and safe

navigation to aircraft operating mainly at sea in the Fukuoka FIR.

Currently, satellite—based data link is widely used at sea, when the data link becomes unstable, voice communication using

HVF(High Frequency)is available.

@ The Tokyo international air-ground communication station is one of the communications
bureaus of the worldwide organized communications network, responsible for the North
Pacific(NP) and Central West Pacific(CWP) areas, and performs the following operations for
aircraft flying over the ocean airways using HF.

1. Relaying of position reports and control requests between aircraft and ATC, and
transmission of ATC clearance.

2. Providing weather and other information necessary for the safe navigation of aircraft.
a) In—flight observation information on severe weather
b) Airspace severe weather information/volcanic ash information
c¢) Closure of major airports and airways

3. Other communications related to the safety of aircraft navigation

Tokyo international air-ground communication station

[Distinctive operational procedure]

Validation of information

—
S AR i

o o o P = »
Main communication areal -7 e
Check for discrepancies between the [ B ] £ . o
information displayed and the information \ = e - ,/ L N \\
reported by the aircraft. 3 - gl ‘

North Pacific

Radio equipment and antennas used
are switched according to the
communication status of each
aircraft and noise contamination.

Communication details typing

Typing its contents at the same time as the
communication in order to send it to air traffic control,
airline companies, and other concerned parties.

The optimum frequency is selected o Vo ( N P) E
in consideration of HF o ) e s e F:
characteristics (propagation Distinguishing Voice 7 .- ';
characteristics by season and time Since multiple frequencies are i 7
of .d?g' frequencies used by operated at the same time, it is e g e e i 4
neighboring communication possible to distinguish which aircraft e S -"‘~,<
stations, and communication is transmitting NS jbs. St %
conditions that vary by aircraft In addition, it i.s possible to ;AR ‘~~______,—’ Mo
type. distinguish the voice from the one - \
\
accompanied by the static and fading Oceanic control Area 1
] ) characteristic of HF. ,'
Equipment adjustment



24 Air Traffic Flow Management (ATFM)

1. Air traffic flow management ensures the appropriate use of airspace and safe and ensure efficient traffic flow by implementing adjustments related to route of flights and traffic flow
control when traffic demand is expected to exceed airspace capacity. ATFM has the following three components.

O Management of flight planned route.
Manage flight planed routes to form an orderly traffic flow and implements coordination such as route changes to avoid

congestion and bad weather.
O ATC clearance
Monitors the ATC capacity of each airspace (sector) and airport and traffic volume, and issue clearance to aircraft to fly
on IFR through the ATC facilities.
O Implementation of traffic flow control
When traffic volume prediction exceeds the air traffic control processing capacity, ATFM measures will be issued in the following manner to sustain the largest and appropriate traffic

flow.
1. Specifies the appropriate departure time (expected departure clearance time/EDCT) and minimum departure interval for aircraft.
2. Specifies treatments for aircraft in flight, such as inflow intervals and entry time for congested airspace.
2. In order to conduct precise and responsive air traffic management in airspace with heavy and complexed traffic, ATM center liaison have been established in major ATC facilities,
and traffic management units (TMUs) are managing air traffic flow.
= Setting of ATC capacity : Sets precise ATC capacities in accordance with the events and weather conditions that affect the operation of the airspace.
= Implementation of local traffic flow control : Implements immediate and responsive traffic flow control in response to changes in traffic volume and ATC capacity in the airspace.

En-route
i
Comarans Air traffic congestion in En-route airspace
e A
Airborne holding may be = 3 < OOO Airbqrne holding may be
required when flow control : : T Instructions on route, time & required when flow control

is not implemented.

to pass the fix, etc. based
on flow control

is not implemented.

Departure clearance with EDCT
(if assigned)

Traffic congestion
< in the approach control area
== Destination airport

Departure airport

En-route control facility

-Operational information exchange
-Capacity coordination

-Flight plan approval
-Flow control instructions

Air Traffic Management Center (ATMC) o _
*Operational information exchange

B Instructions on traffic flow control +Capacity coordination
<

<& B
<«

<

[
»

: Operational information, etc. i :
Terminal control facility ol P o ) Terminal control facility
= Coordination of detours to avoid

congested sector/bad weather
< > . .
_ _ > Airlines ’
Implementation of flow control ATEM information
between FIRs
< »
. apagr o » . . . .
[ Foreign ATC facilities ] < —> _Meteorological information Meteorological Agency

Information sharing and coordination ~




25 Aerodrome Flight Information Service (AFIS)

* AFIS (Aerodrome Flight Information Service)is a service that provides aircraft at or in the vicinity of airports with information necessary for
operating and message relay between ATC facility and aircraft, using A/G communication.

= AFIS is provided by ATS flight information officer in two ways;
1. From Tower at the airport
2. From AFIS and AEIS center remotely using TV equipment.

€ Air traffic information around the airport 4 Significant runway surface conditions
€ Meteorological Information € Relay an ATC clearance

Information is provided

From Tower at the airport W \\ ﬁ

Airport (Aerodrome Control Service is not provided)

Information is provided
from AFIS and AEIS center remotely using TV equipment

Airport (Aerodrome Control Service is not provided)

For airports provided AFIS, refer to item15.




26 ATIS

* ATIS (Automatic Terminal Information Service) is a service that provides aircraft taking off or landing at airports with information necessary for
operating aircraft, such as weather and runway conditions. ATIS is provided at Tokyo FAIB, Kansai FAIB and other CAB office at each airport.
*ATIS is provided by both voice broadcasting and data link. Data link enables users to obtain ATIS of airports in JAPAN even when flying overseas.

[ATIS information ] [How to provide ATIS]

@ ATIS station SRl AR @ Voice Broadcasting

(include name of airport) ATISRIAAT (Repetitive and automatic broadcasting)
@ Identification number ®Narita airport @Identify with A~Z N
. ) MO800 ®0800UTC(17:00]ST)
® Time of observation (APCH)ILS Y RWY16R/ILS Y RWY16L
@ Approach type @Type of approach
PP Yp
® Runway(s) in use

i LDG RWY 16R/16L ®Landing runway i
o . i DEP RWY 16R ®Departure runway i

® Rur.1way condition co.de and braking PARL APCHS INPR. DEP FREQ 124.2. | %
action reported by pilot i ;

@Parallel approach in progress. Departure
@ Information from the control facility frequency for terminal air traffic control is

with specific significance concerning 124.2MHz.
ATC (I\)4608002 22023G38/12KT 10KM @ VHF data link
Other essential operational CIEIILC .
_ _ P SCT025SC BKNO30SC 10/04 (Data communication by onboard equipment)
information Q1015/A2998=

© Weather information Q/TWO NINE NINE EIGHT ©@Wweather
Request acknowledgement of
receipt (Broadcast only)

X Some items may be omitted when no information to be provided.

[Airports providing ATIS ] TOTAL 22 Airport as of April 1st ,2024

NEW CHITOSE, HAKODATE, SENDAI, NARITA INTL, TOKYO INTL, NIIGATA,
CHUBU CENTRAIR INTL, OSAKA INTL, KANSAI INTL, KOBE, HIROSHIMA,

TAKAMATSU, MATSUYAMA, KOCHI, FUKUOKA, NAGASAKI, KUMAMOTO,
OITA, MIYAZAKI, KAGOSHIMA, NAHA, NEW ISHIGAKI




27 Search and Rescue (SAR) Service

*As a framework to implement SAR services pursuant to Annex 12 of the Convention on International Civil Aviation, “Agreement on Search and Rescue of
Aircraft and Details Implementation” has been concluded among the National Police Agency, the Fire and Disaster Management Agency, the Japan Coast Guard

and the Ministry of Defense, and the search and rescue services have been carried out in cooperation among these organizations.

*The Civil Aviation Bureau has the only rescue coordination function. The service is carried out by Air Traffic Services Flight Information Officers at the Tokyo

Rescue Coordination Center located in the Tokyo Airport Office.

| Scope of responsibility of the Tokyo RCC J

Tokyo Search and Rescue Region(Tokyo SRR)

The SAR region are assigned to each state by the regional air
navigation plan of the ICAO. “Tokyo Search and Rescue Region
(TOKYO SRR)” has been allocated as Japan’ s responsible area. When
an aircraft is in an emergency phase in this area, Japan takes
responsibility for search and rescue operations. Conclusion of
agreements and arrangement on necessary coordination and
cooperation with RCCs in the neighboring SRR are currently underway.

f Framework of SAR activities in Japan

2 As the Chairman of SAR Conferench
the Tokyo International Airport
Administrator has been designated.

Airport Office
Airport branch

Air Traffic
Management

\E"f ._

\ Center

| !

NPA FDMA JCG MoD
Area - —
Control Center _ Civil Aviation
e ———
Bureau HQ

I Aircraft operator

\ Neighboring RCC

=)

HVS 2y uiso|

o e o zZ
Flow of SAR activities 228
o @ 0o
3 &
— 0 =. Q
5 Q S5 mm S5 3
m - O = X O o ® O
o = o T >
3 S o S o 33 ®
@ 3 o 3:3 o o
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28 Flight Inspection =

B Flight Inspection

*Flight inspection consists of two tasks: flight inspection to verify normality of the air navigation o S
facilities in Japan , and flight validation to verify safety of the instrument flight procedures set up Commissioning Commissioning
at airports, airways. Periodic
Periodic
* These operations consist of various types of flight inspection and flight validation, such as Amendment
Special Special

commissioning inspections for newly installed facilities and periodic inspections, as shown in the

diagram on the right.

B Flight Inspection Center & Flight Inspection Aircraft
For flight inspection operations, the Flight Inspection Center has an office and a hangar on the island of Chubu Centrair International Airport and

operates six flight inspection aircraft of two types.
Cessna 525C Citation C14

Flight Inspection Center Cessna Citation Longitude C700
Office and Hanger Call Sign “CKSTR7"” Call Sign “CKSTR8"” ~ “CKSTR12"
Max T/0 wt. 17,920 kg Max T/0 wt. 7,700 kg
Cruise speed 476 kt Cruise speed 450 kt
Max ops alt. 45,000 ft Max ops alt. 45,000 ft
Max range 6,482 km Max range 3,300 km
Seats 10 Seats
Number of aircraft 1 Number of aircraft

B Flight Validation Device

In addition to inspection using
flight inspection aircraft, FIC
also owns a flight simulator
called a Flight Validation Device.
It simulates various weather
conditions to verify the safety of
the instrument flight procedures
set up at airports, airways.

B Flight Inspection System

A device installed on the flight
inspection aircraft and equipped
with a computer independent of the
original aircraft system to inspect
the normality and soundness of
radio signhals received during flight.




29 ATMC (Air Traffic Management Center)

Air Traffic Management Center (ATMC) was established in 2005 as a core organization to play a leading role in the steady and effective
promotion of air traffic management in Japan.

ATMC is responsible for coordinating traffic volume at the Fukuoka FIR, sharing various information, and comprehensively managing radio
navigation aids nationwide, thereby ensuring air traffic safety and expanding air traffic capacity.

ATM officers

- Air traffic flow management
- Air space management

Air Traffic Management Center
(ATMC)
Fukuoka city, Fukuoka pref.

ATM information officers ATM engineering specialists
- Spot information management and planning
- Coordinating operations information
*Information management
- Aeronautical fixed telecommunications PXCNS: Generic term for C(Communication), N(Navigation),

S(Surveillance). Refers to each radio navigation aids.

- CNS*operations coordination



30 FAIB (Flight & Airport Information BASE) =

Tokyo FAIB (Flight and Airport Information BASE) and Kansai FAIB centrally collect, manage
and provide information necessary for the operation of aircraft as the base of this service, also

make various support and coordination regarding the operation of aircraft.

After flight
Ramp inspection
Slot monitoring

In flight

Before flight

Coordination of securing airport slot

Ramp Inspection
Permission(Civil Aeronautics ACT)

F

Operati rt i
peration suppo Flight watch

F

—

Emergency flight support

- relationship

Remp [nspection
Permission(Civil Aeronautics ACT)

OpErationisuppenRt

Supporting SAFETY Fli
= Reducing Accidents

Slot/ Spot Allocation
Support Service
Improvement of convenience
= Reducing Flight Delay

Operator

@

New Chitose Haneda

Fukuoka

Pilot Briefing
Weather Information / NOTAM etc.

Contact FAIB if you have questi

>
Handover to the

W Administrator
dggar&me'nt in charge
7 N* 2NN JRCL NS
i-; CTS || 4 HND " FUK f NN N
Administrator “ Administrator “Admwsmtor R - e . |
® Acceptance of submission of a flight plan.

Flight Plan

Supporting coordination for airport
slot/spot (o]

y

Operator

Provide a one—stop service for Providing weather information, aeronautical
coordination of congested airport use.
(SLOT,SPOT etc.) °

information, etc
Responding to inquiries regarding operation of

aircraft or domestic airports from operators and AD

Early recovery from incident/emergency
situation

administrators (HELP DESK)

management

Flight watch

ﬁ.

Early recovery
from aerodrome
facility

f—: :\ Strong support for

SAR : .
- emergency aircraft

coordination ﬂ

Monitoring aircraft operation from departure

to arrival.
® Coordination for SAR service

More flexibility in procedures
[ L

1

application P

L = Wk
examination

L>guidance .
L processing

r?\anagement

Service improvement
O Application time:24H a day
[0 Decrease in the number of applicants
O Unification of application form contents
O Respond to disasters and other emergencies by

making applications more flexible.

® Standardization of permitting procedure
® Sharing safety information
® Ramp Inspection

® Support emergency aircraft




31 AISC (Aeronautical Information Service Center)

AISC (Aeronautical Information Service Center, located in Narita city, Chiba pref.)is the organization that provides aeronautical information such as
AIP or NOTAM to airlines, airport administrators and foreign NOTAM offices in 24 hours a day, seven days a week via internet and dedicated line, in
compliance with Civil Aeronautics Act and ICAO annex15.

As the sole aeronautical information organization in Japan, AISC manages the quality of the aeronautical information , out step—by—step transition

from AIS to AIM (transition from paper products to digital data) and improve sustainable information services by collaboration with service users.

AIS Aeronautical Information Service AIM Aeronautical Information Management

Collect and edit necessary data, and provide Improve and expand sustainable information services
aeronautical information. by collaboration with service users.

@ Edit and create AIP and NOTAM
@ Transit to paper products to digital data

® Improve and expand sustainable information services under quality

management system (QMS)
@ Analyze and share aeronautical information issued by foreign

NOTAM offices

® Conform to international standards (ICAO standards, universal
format)

AIP e.g. _ . NOTAM ® Usage promotion and developing specialist of digital data
(A;rz?au:ical)lnformation Runway information [Dynamic data)
ublication = .
[ ] / = closure, out of lights Fonas v Service user !ll
Static data NCPAR -
X i . Integrated Air Traffic Gontrol
Lehg‘l‘,hY width, direction y ® Temporary Change of ) I Qét;slg?‘lce?‘ ATC units Data Processing Systems
® Contains permanent information essential imelhies e seriees 3‘;
Airport J—
for aircraft operations - Usstee] LUIRIREY euelly, Coordination of . a@dministrator \ Aircraft r%
® Update on a 98-day cycle average 300 per day maintenance operators ;
S Check airspace
. ' TSAT1 Air navigation facili o
Transit to dlgltal data Display area of P A ';:l::?:i;:;;:” AIM restrictions
runway closure or Radio Transmission Com m u n ity Data service
Simulati =
® By the end of FY2024, carry out point of lights i R

transition from paper products to
digital data
® Overlay information to the all-purpose
maps,and be displayed visually Draw shapes
® Expect improvement of the efficiency °E ‘1“”;’”“’
to pre—flight checks and situational Zis;;yair; layer.
awareness for each flight

NOTAM offices

\. : Analyze foreign

aeronautical information
AIS Center

| out graphically. [ 7 Regulatory . "’ FMS Data Preparation
. . = authority ' o ® ‘ International



32 NPAC (Network Performance Assessment Center)

Network Performance Assessment Center (NPAC :
performance in order to centrally manage the Communications, Navigation, and Surveillance performance required for Performance Based
Operation (PBO), and also provides satellite-based services to support PBO.

Located Hitachiota City, Ibaraki Pref.)

monitors, analyzes, and evaluates service

[Main operations of NPAC]

Communication

@ Relay data communication messages related to
control instructions and information necessary for
safe aircraft operation.

@ Measure and analyze data communication
transmission delay time and message reachability.

Reception graph display for each
ground earth station

)y Media Type - January to June 2022
sl Commurization Performanze (ACP)

{

Navigation ]

—

\
@ Generation and monitoring of augmentation
signals (SBAS signals) necessary to use GPS for
aircraft operations.
@ Prediction of GPS availability for aircraft
@ Monitoring of GPS signal degradation,
interference.

% Inmarsat
T

Iridiw

Air Traffic Control
Organizations

2

éi GPS

Surveillance

1 N

@ Monitoring of radio wave environment of
surveillance frequencies.

@ Accuracy monitoring of aircraft position in use
of GPS.(navigation related)

@ Transmission delay monitoring of aircraft
position information using satellite data
links.(communication related)

|-

NPAC
Hitachiota City, Ibaraki Pref.



33 SDECC (Systems Development, Evaluation and Contingency Management Center)

SDECC is engaged in software development, evaluation and operational support of ATC systems.

In addition, it holds crisis management functions in the event of dysfunction of the ATC facility caused by a large—scale disaster or system failure.

Exchange opinions

I I I I and collaborate with

the stakeholders

Support for troubleshooting, Validation of program design

and system backup *ATC functions o
*Recovery support * Operational functions ==
=Cause analysis *HMI y
*Planning and practice »Security / Reliability ) Rt

recurrence prevention

: Program management -
Goordination Trouble report
Coordination measures

- System backup as needed S

Ministry of Defense
etc. I I

e

=

Management of software development ——
*Quality control Airport / Airlines
*Process check

I I =Schedule control

. *Validation of test results
System total evaluation

*Evaluate software by connecting with other systems
= Test with scenarios simulating on—site environment

Software Developers

Osaka intl airport
F
" SDECC
Ikeda City,
Osaka

W




34 SMC (System Operational Management Q_:g:nté;r)

The System operation Management Center (SMC), located at five

aerodromes throughout the country, oversees the operation status of radio— o
related facilities, aeronautical lights, electricity facilities and machine
facilities within these jurisdictions in an integrated manner, making efforts to
enhance the system for immediate response to an occurrence of failure
under effective and efficient operation and management, by using the

| Shin-Chitose SMC |

Monitor and Information Sharing Equipment / Reliability management ‘ gy ese
Information Sharing Equipment (MISE/RISE), Block Management Computer
system for electricity facilities and Machinery Facilities Administration
Preservation System (MAPS).
Aerodrome office, etc. BN
Reliability | D | Fukuoka SMC |
date I Operatonstatus| ,0
of facilities Tokyo
AN
1 | Tokyo SMC
SaKa
Fukuoka ~ T
Block Management  MAPS Terminal Osaka SMC
MISE/RISE Terminal Monitoring operation
Monitoring operation status of radio- Monitoring operation  status of machine
related facilities, status of electricity facilities
Analysis of reliability data r facilities .
.u.-. T Naha .
SMC > s .« | Naha SMC




35 TMC (Technical Management Center)

‘ II’““II"

enhancing the quality of equipment

TMC is located in Tokorozawa City, Saitama Prefecture (within the Tokyo Air Traffic Control Department). To ensure the safe and secure air traffic services
through life cycle management * of air traffic services system (aeronautical communication, navigation and surveillance facilities, aviation lighting and
electrical facilities, power generation equipment, uninterruptible power supply equipment) from development and manufacturing to operation and

decommissioning by introducing new technologies and improving the performance of current system.
*Life cycle management is to develop facilities which realize to maintain stable operation and to improve efficiency of facility maintenance costs, through

& Development

Researching international standards
(ICAQ), national law, and related
standards, we develop standards

that will be common to each device.
We also define functional requirements
and formulate specifications that reflect
user needs, such as interfaces for system
interconnection and air traffic controllers.

Operational

L

Formulate
Specifications

echnical

Data Analysis

Analysis/
Technical
Improvement

& Technical Analysis

| Technical Improvement

We analyze various data from
facility operation and maintenance,
development, and test and
evaluation to improve reliability

and achieve efficient oneration
SREG-aGHReVe-6HHGISR-Opeaton-

N case that technical iISSues are exist
and a countermeasure is necessary as a
result of the analyzing system fault, we
will modify facilities and functions, as well
as operations and maintenance, to
further enhance reliability and achieve
efficient operations.

Improvement Meeting 0| e

=, A
* b

Development

0\)9 DGVG
) Machine
Manufacturing

Procurement

Lifecycle
management
of the CNS

Technical

Support Evaluation

Technical Support

Technical

/.

Equipment
Performance
Inspection

& Machine Manufacturing/Procurement
VVETU at each
step of the manufacturing process and ensure
consistent manufacturing control. In addition,
performance inspections are conducted from
various perspectives based on our technical
know-how.

& Test Evaluation
evaluation is

conducted on facilities prior

to operation to assess
continuity of service and

availability, to ensure that
they are compatible with the
actual environment, and to
ensure safety.

& Technical Support

—Due to equipment failure or natural
disasters, the air traffic services system
may be unable to provide the services
necessary for aircraft operations. When
such unpredictable affairs occur, we
provide technical information and make a
technical analysis for prompt failure
recovery.



36 ILS (Instrument Landing System)

ILS (Instrument Landing System):

Instrument landing system (ILS) is a radio navigation
landing system that provides precision guidance to the _‘ ,
aircraft approaching and landing on the runway, using : ~_ Aircraft instrument

directive radio signals. . indicates that the
aircraft is upper—right
from ILS approaching
course, and on the
inner marker.

Proper
approaching

ourse
/\ g

Aircraft instrumentation indicates that the
aircraft is at the center of ILS approaching
course, and at a position of 8.7NM from
landing point

Inner Marker
(IM)

mﬁh@@ Localizer: Emission of radio signals indicating

SESSIRERIEIT .
- o approaching course
& Aircraft instrument e . o L o
i " indicates that the = Glide slope: Emission of radio signals indicating
q .
B approaching angle (path)

== '/ aircraft is lower—left
w from ILS approaching
course.

Terminal DME: Emission of radio signals to
measure the distance to the landing point

Each marker: Emission of radio signals to inform
the aircraft flying decision height(DH).

&




37 A/G (Air to Ground Radio)

A/ G (Air to Ground Radio)

The facility used to perform airport control, landing guidance control, approach control, and terminal radar control for aircraft flying within traffic
control area at airport office and other.

Air traffic controllers at airport offices give instruction using VHF (Very High Frequency) and UHF (Ultra High Frequency) radio waves emitted
from the airport’s air—to—Ground radio (A/G) to give permission to take off and land, instructions for taxiing, flight routes, and so on to aircraft.

Air to Ground Radio (A/G) facility

Aerodrome Control facility Terminal Control facility

A/G Antenna Radio facility

OOO0O000 OO
OO0 0000 OO0




38 MLAT (Multilateration)

* Multilateration (MLAT)

MLAT is used for the air traffic control service. It enables monitoring a blind area which cannot be covered by ASDE (Airport Surface
Detection Equipment). In combination with ASDE, the system can monitor the movement of aircraft and vehicles, etc. more effectively.

* ASDE (Airport Surface Detection Equipment)
This is a high—resolution radar used for aerodrome control service by monitoring the movement of aircraft and vehicles, etc.
on the airport ground to ensure their safety.

(. e . . . A
Positioning Principle of Multilateration
— . Hyperbolic curve calculated from the Location
The position of the aircraft | 1o, time difference measured at a receiver ose
can be determined by the : : .
. site A and a receiver site C. . .

signals received at each New Chitose, Narita, Tokyo, Chubu,

receiver site. 4 F\’Iec%i)ver Kansai, Osaka, Fukuoka, Naha
- — site
Receiver |~ D’ Major characteristics of MLAT
site A E’ L Sl Ny = ’ 1]

— = 2 | *Enables surveillance of ASDE’ s blind area

/ \ ' *Enables automatic tagging of flight number

Ta-Tb
.
Hyperbolic curve calculated from E! .
\ . = Receiver
the time difference measured at site B
a receiver site A and a receiver
\__site B J Y

|/B763 502 DEP1221  DEP1220. 1§
& B74D 34R\ BT73 05\

SARV122

As of April 1, 2024

Display of ASDE Display in combination with ASDE




39 VOR/DME

Aeronautical radio navigation facilities that provide direction and
distance information to in—flight aircraft within the effective arrival
distance of radio waves.

Kthe effective arrival distance:range of emitted radio waves
Facility Function Frequency Band Aircraft Remarks
VOR Direction | VHF(108-118MHz) Civilian | ICAO standard
DME Distance | UHF(960-1215MHz) | Civilian | ICAO standard
Direction . Developed by
- Milit
TACAN +Distance UHF (960-1215MHz) frary US Marines

VOR :VHF Omnidirectional Radio Range
DME :Distance Measuring Equipment
TACAN :Tactical Air Navigation System

Note: TACAN is a system to provide direction and distance information.

VOR Course

(En-route etc)

f

AAE
%) VOR/DME

>__________

\

Flying on the
right side of
VOR course

Flying on
VOR course

J

BBE

BBE
DME12. 5

DME37. &

DME distance indication

lﬁh.
CCE
VOR/DME




40 ASR (Airport Surveillance Radar) z —

ASR (Airport Surveillance Radar)

This system is used for terminal radar control, such as control of departing and arriving aircraft and determination of
distance between two or more aircraft through the detection of locations of aircraft in the airspace within 110km
(60NM) of an airport using a combination of PSR (Primary Surveillance Radar) and SSR (Secondary Surveillance

Radar).

PSR (Primary Surveillance Radar)

The system for detecting distance and direction to target(aircraft) using of reflected waves from radio signals emitted from an antenna.

-SSR (Secondary Surveillance Radar)

When an aircraft receives an interrogation radio signal emitted from this device, the aircraft transmits its own response signal to each aircraft from
the on—board ATC transponder, and the ground—based radar screen displays the identification, altitude and emergency status, etc. of the aircraft.

SSR antenna

'l
- (K |1; PSR antenna

sl
1 "II
o

ASR SSR

(PSR+SSR)

Aerodrome shared
with JSDF

(((((((/(mm

Sendai

Niigata

(e} Komatsu
—— Hyakuri

A cceer (J\ Narita
S (A et T —{ASRX 2)

” Hiroshima @ p
il | Takamatsu

Naha

@ (ASRx 2)
O ﬂ Qg Shimojishima

Ishigaki As of April 1, 2024




41 ARSR (Air Route Surveillance Radar)/ =— =

ARSR (Air Route Surveillance Radar)
ORSR(Oceanic Route Surveillance Radar )

ARSR or ORSR collects not only the aircraft position detected by the radio wave, but also the
altitude or beacon code by sending and receiving signals.

This acquired information is relayed from radar facility to Air traffic Control Center (ACC) by
dedicated communication network. By using this information air traffic controllers operate air traffic
control service operation such as guiding aircraft and setting separations between aircraft.

Both ARSR and ORSR cover the airspace within the radius of 250NM, namely about 460km.

pemmmmTTTT . Interrogation signal
e Blue line :  Reply signal

S S
Confirmation of

SRR ---the flight altitude
" Identification *
number is h

1234

~Confirmation of the
—identification number

Microwave Relay Station

(Self-employed) ARSR,ORSR antenna

i

i

|

JULNANRNAN

Air Route Surveillance
Radar Facility (Base
station)

WL

Exclusive line

A

The delivered information to
ACC by dedicated
communication network
displays on the console monitor
for en—route control by
processing other equipments.
Air traffic controllers provide
the air traffic control services
Display equipment Display screen example by using this information.




42 RCAG (Remote Communications Alr—Ground)j

Wakkanai

RCAG (Remote Communications Air—Ground)

RCAG is a facility for air/ground communications of VHF and
UHF controlled remotely by ACC. This allows direct
communications between a control facility and aircraft in a

remote area.

LEGEND

H ACC 4
@ RCAG Site in operation 48
X Facilities also used in Fukuoka ACC

Hachinohe

Akit3

As of April 1, 2024
Hanamaki

Shonai
Jobonsan

ata Sendai
Iwaki

a|go

o Komatsu

Tokorozawa
famada

//A Tarkyao ACC
/

o Gannos
Fukuoka AC

Hachijyo

Kumejimaﬁ(“

To Miyakojima ¢
Amami, Yaedake,
Naha, Ishigaki,

Minamidaito Ishigaki®¢

To Kobe ACC

Minamidaito%

\_

ACC

CLIMB AND MAINTAIN
FLIGHT LEVEL 280




43 CAS.net (Civil Aviation Bureau Air Traffic Services Network)

CAS.net : Civil aviation bureau Air traffic Services network

CAS.net is a circuit network for reliable and stable aviation security operations and is constructed and operated as a network dedicated to the Civil Aviation Bureau to
prevent unauthorized access from systems outside the Civil Aviation Bureau. The network is also duplicated to ensure safe and stable aircraft operations and is
used for a wide variety of circuits required between various government offices, such as the ATC, airports, and radar stations.

High Quality Platform : Accommodates ATC communication that requires high quality such as low Transmission delay.
Wide Area Platform : Accommodates ATC communication other than High Quality Platform, and radar target data etc.

D The network configuration of the CAS.net

Airport, radar building, etc. Area Control Center

/ High Quality Platform (IP Network)
Radi
szzwunication
(A/G)

Switch N
’f““—\m;:' = k S

CCSs
\ == : Duplex

Land Line
communication
with other
facilities

Radar target
data

Wide Area Platform (IP Network)

Flight Plan Switch

Monitoring
and control
line

Internal
phones

. Duplex




44 Data Link Communication (CPDLC, DCL)

CPDLGC: Controller — Pilot Data Link Communications

The CPDLC replaces voice communications with textual information between air traffic controllers and pilots. It contributes to the reduction of errors and workloads
through the use of written information, and to the effective use of frequency resources through the reduction of voice communications. In addition, when used in
conjunction with other position information monitoring equipment, the CPDLC contributes to shorter control intervals in offshore datalink airspace.

DCL: Departure CLearance by data link
The DCL is a datalink communication for flight plan approval.

CPDLC (Service provided at all altitudes except terminal airspace)

Domestic CPDLC I

AN

Items to be expanded (%)

Oceanic CPDLC

Communication transfer Altitude change instructions

instructions

ATC transponder code
designation

Microphone check

Route change instructions

Speed change indications
Designation of specific point
passing time

Continuous descent issuance, etc.

Initial introduction .
items L

*Expansion of messages to be used from FY2026 onward is planned.

en-route

Communication transfer
instructions

ATC transponder code designation
Altitude change instructions

Route change instructions
Designation of specific point
passing time

G —

(Domestic high— >
. . /
altitude airspace) I T
e en-route
- e o — — — e o o e o e Em e - o —I (Oceanic)
en—route

DCL

Introduced Airports: Narita INTL, Tokyo INTL, Chubu Centrair INTL, Kansai INTL,
Osaka INTL, Fukuoka, Kagoshima (As of April 1, 2024)

-June 2012- : Trial operation started at Narita INTL and Tokyo INTL
-August 2015— : Official operation started
-2021- : Airports introduced sequentially expanded

ATS -DEPART CLX REVIEW
22:44 VIEWED @1/@1
gg%g 16@412 RJTT PDC

YEB@@@1 CLRD TO RJFF OFF
99R VIA XXXXXX

Data link communication DEPARTURE FPR MNTN F999

prevents human errors EXP F999
SQUAWK 9999 NEXT FREQ

= ==Vem -

(Domestic low—
altitude airspace)

F———\- -

DOMESTIC DATA LINK
ARSPACE

such as mishearing of
voice communications by
pilots and air traffic
controllers.

999,999 ATIS W

<RETURN 22:44

Terminal
(Departure)

Terminal
(Arrival)

Display image

OCEANIC DATA LINK
AIRSPACE o

Aircraft onboard
equipment

Air traffic
controller

March 2022- Trial operation started (Altitude: 33,500 ft or higher, Message limited)

March 2023- Formal operation started(Altitude: unlimited (except terminal airspace), Message limited ) character-based datalink communication

o,

Inmarsat "\
Iridium i

>
-t %

Datalink communication flow

Communication
Service Providers

Pilot

Air traffic
controller

Data Link Center Sortation

VHF ( Very High Frequency )
equipment

ATC system



45 DAPs-ADS-B

» DAPs (Downlink Aircraft Parameters) is the technology to acquire aircraft dynamic information, such as aircraft attitude

and altitude setting, by sending request signal from the ground.
» ADS-B (Automatic Dependent Surveillance-Broadcast) is the
GNSS-based positional information.
» Both DAPs and ADS-B are technologies for acquiring various
for supporting/enhancing air traffic service.

DAPs

technology in which aircraft periodically broadcasts its

information from aircraft, and are expected to be utilized

ADS-B

® Ground-based radars or other sensors GNSS (GPS) ® Locating aircraft by utilizing GNSS-based
request aircraft to downlink parameters, positional information periodically broadcast
such as aircraft attitude/heading, altitude "“‘ ““‘ ““‘ ““‘ by aircraft.

setting on the flight deck, etc.

These acquired airborne data are displayed
as supportive information on the ATC
console for visual confirmation.

DAPs technology is expected to reduce the
number of radio communication, thereby
reduce the workload of air traffic
controllers and pilots.

7

DAPs capable radars

Air traffic controller

® These position and other information are
utilized for air traffic control.

ADS-B Signal

(periodic broadcast)

Ground stations



46 SBAS (Satellite Based Augmentation System)

SBAS comprised of ground reference stations, Geostationary satellite link and Master Control Stations improves the navigation system accuracy and
integrity as well as safety for aircraft operations by excluding misleading information like GPS positioning error and anomaly.

%’,%@ 248 Provide SBAS signal to Aircraft
Legend ! _, - 248 GPS satellites

f

>))>>> GPS Navigation message
\ Monitoring signal

'-* SBAS signal

- Flight route

’
¢’,
’

i""""""""";’"": .
i v i i H
i i Approach = i ]

1 1
] ®Up-link Station : i brocedure @ Ground Monitoring Station network | @ Master Control Station i
i Up-link SBAS signal to GEO. ?ﬁ? Monitoring Signal of GPS & SBAS i System operation & i
?ﬁ i — i Generate SBAS Signal i
l----------------------------------------------;-::-; ----------------

Function of SBAS
O Integrity function : Integrity function is the correctness of the information supplied by a navigation system.

O Differential correction function : Differential corrections to the existing GPS navigation services computed in a wide area to improve navigation
services performance.

O GEO Ranging function : Transmission of GPS-like L1 signals from GEO satellites to augment the number of navigation satellites available to the
users.



47 GBAS (Ground Based Augmentation Sysi;%m)"

—

GBAS is a system for precision approach using GPS satellites that monitors positioning errors and malfunction of GPS satellites and broadcasts
GBAS-Message(Differential corrections, Integrity Data and Path Definition) directly to aircraft from VDB transmitter. It is possible to provide

precision approach service for multiple runways with a single ground subsystem.

GPS
Satellites

GBAS architecture

Legend

GBAS-Message

- = > Approach Course
EN RR

—

B e O 4

VDB

Transmitter

VDB
Transmitter

Aircraft subsystem indicates ILS—like deviations

Ground Subsystem

RR(Reference Receiver)

RRs receive GPS signals and
transmits them to Processor.

Processor

Processor generates
GBAS—-Message and
transmits it to VDB

transmitter.

VDB transmitter broadcasts
GBAS—-Message to aircraft.




48 Aeronautical Lighting System o

Aeronautical lighting systems aid the navigation of aircraft by lighting. They are three types as follows. Approach guidance lights

(1) Aeronautical beacon (m)
Aeronautical beacon aids the navigation of aircraft at night or under the instrument meteorological condition. Circling guidarice lights
(2) Aerodrome lights (@)

Aerodrome lights aid aircraft taking-off or landing.

(3) Obstacle lights (®)

Obstacle lights create an awareness of existences of object which may endanger aircraft operation.

Approach light beacon

m— Overrun area edge lights
00000688300
Foss

Wind direction indicator lights

Runway edge lights

/ @ Obstacle lights Runway center line lights

Runway distance marker lights

(a
®

B [and mark beacon

Visual docking guidance system

Aerodrome beacon

Taxiway center line lights

Power station Taxiway edge lights

Intermediate holding position lights

Precisi h path indicat
recision approach path indicator Taxiing guidance signs

‘.-......--"“; Perimeter lights
Runway touchdown zone lights Stop bar lights E‘]’
o O O
7S ©

Wing bar lights Runway guard lights

D

Runway entrance lights
Runway threshold lights ® © 0@ .- @ 0 @

® @ x> @ © © Runway threshold identification lights

’ e ﬂf \. Take-off hold lights
D OO ssess O O Approach lighting system o o) o) o ©
00000000000000000000 Sequenced flashing lihts Landing area flood Lights 00000
00000 Range lights / Helicopter approach path indicator
s

Note: Facilities other than aeronautical ground light




49 Runway Status Lights

u-:”!@l""

[

—[Runway Status Lights (RWSL)]

Runway Entrance Lights (REL)
Prevention of runway incursions

_\

Layout of l Lighting

Lights

RELs @ are installed near

(TCLL)(® or @).

RELs illuminate to indicate that it is dangerous to enter to aircraft pilots
who intend to cross a runway when the runway is occupied by the other

aircraft taking-off or landing.
[Installed at New Chitose Airport, Osaka Airport, Fukuoka Airport, Naha Airport]

Taxiway Center Line Lights

J \

= Runway Status Lights (RWSL) is lighting system to warn to aircraft pilots or vehicle drivers who intend to take-off
from or cross a runway when the runway is occupied by the other aircraft or vehicles.

Takeoff Hold Lights (THL)

Prevention of accidents during taking-off T
Layout of F At
' '

THLs®@ are installed both sides
of the Runway Center Line
Lights (RCLL).

THLs illuminate to indicate that it is dangerous to take-off from a runway to
an aircraft pilot who intend to do so when the runway is occupied by the

other aircraft crossing.
[Installed at New Chitose Airport, Osaka Airport, Fukuoka Airport, Naha Airport]

.....

Variable Message Signs (VMS)
Alternative visual aid for REL

> At Tokyo International Airport, VMSs are installed in the green area
by runway entrances instead of RELs that are inset lights.

» VMSs display “STOP” to indicate that it is dangerous to enter a
runway to aircraft pilots who intend to cross the runway when the

runway is occupied by the other aircraft taking-off or landing.

The objectives are equal to RELs.
[Installed at Tokyo International Airport ]




50 ATC Data System Concept Chart

_ Weathqr -
information
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51 FACE (Flight Object Administration Center System)

FACE (Flight Object Administration Center System)

FACE is the central system in the ATC Data that compiles a database of flight plan information (flight numbers, flight routes, etc.) and other
information related to flight operations (aeronautical information, weather information, etc.), distributes these information to various systems, and

exchanges information with related domestic and foreign organizations.

Aviation

Organizations

FACE

Air Traffic Management
Center (Fukuoka)

Relay Processing subsystem

Operation Central

Fukuoka Area Control Center

Mutual
back-up

Tokyo Area Control Center

N En-route
P

Control

: " Instructions, etc.
L. J Processing subsystem FO Management PI’OC.eSSII"Ig/
Airlines Flight Plan —E_hSystem Migration Process FO Data Processing
Departure and arrival Subsystem subsystem
airports. Flight number " Flight Information Airport
p » Flig ' Relay processing of Processing subsystem
— route, etc. each information and AIM subsvstemn
g"g..q\ " data_, etc. Y

Metrological §*

*Create database of each information
*Distribute to each system and airport

Agenc .
gency Weather Display on ATC console, ATC support by system
Information
Transmission and reception Each System
of each information
. . — e 142044 RIAAYNYX
Ministry of | (st Narita A Aeronautical Informati
P arita Airport eronautical Information )
Defense | Dispaimzizid i Service Center(Narita) *Each Data linkage of all

Foreign
Organizations

Aeronautical
Information

\

International Air-to—Air
Communications subsystem

Support for international air—to—
air communications operations

Management of aeronautical
information, Providing
information to operators, etc.

aircraft information
from departure to
arrival with each
system and
management by
FACE

TAPS, TEPS, TOPS.
ICAP., TEAM, ADEX




52 TEPS (Trajectorized En—route Traffic Data Processing System)

TEPS (Trajectorized En-route Traffic Data Processing System)

TEPS is a system supports air traffic control for aircraft operating on ATS routes.

TEPS integrates aircraft position information from radars and flight plan information from FACE and presents necessary information for air traffic
control operation which is aircraft position and aircraft information, such as flight number, altitude, aircraft type, and predicted position information, on
the ATC console displays.

Sensors

such as ARSR/ORSR

Aircraft Position
Information

Flight Plans
Weather information

Air route

~Pilot Readback~

TEPS001
Maintain present altitude and fly heading 330

East base central
processing system

okyo Area Control Center

=52

HMI processing system
Area Control Center

~ATC instruction~

TEPS001
Fukuoka / Tokyo Maintain present altitude and fly
Sapporo / Kobe ) heading 330

S | ]

Displaying information,
ATC instruction
information etc.

West base central
processing system
Fukuoka Area Control Center

Target Data Block

CAB0O1 1234AB
310 1 330+350

— Aircraft Identification ./ memo

Hand-over
information

—Current Altitude ./ Vertical Direction Indicator ./ Aiming Altitude
454 RJTT D128

—Ground Speed/Wake Turbulence Category/Destination Airport.” Remaining distance
V90 M75

—Indicated heading / Indicated speed
[

RADAR Position Symbol/Reference for Separation




53 TAPS (Trajectorized Aimport Traffic Data Processing System)

TAPS (Trajectorized Airport Traffic Data Processing System)

TAPS is a system supports the air traffic control services for aircraft taking off and landing at airports.
TAPS processes information on aircraft operating at airport (flight number, altitude, type of aircraft, predicted position, etc.) by combining
aircraft position information from sensors (Radar/MLAT) and flight plan information from FACE, and then display those information on the console.

g ~Pilot Readback~ Airport and Terminal Area
— AAA001, Runway18 Cleared for
ASDE/MLAT take—off.

~ATC instruction~
AAA001,Runway18 Cleared for
take—off.

TAPS Server
(Sapporo, Tokyo,Kansai,
Fukuoka,Naha)

Flight Plans
Weather information.

Displaying information,
ATC instruction
information etc.

Target Data Block

CABO001 — Aircraft Identification

N (CENREIN — Current Altitude/Vertical Direction Indicator/Aiming Altitude
23H RJCC Efelasets Speed/Wake Turbulence Category/Destination Airport

@ ————— RADAR Position Symbol/Reference for Separation

Hand-over
information




54 TOPS (Trajectorized Oceanic Traffic Data Processing System)/
ADEX (ATC Data EXchange system) | -

TOPS (Trajectorized Oceanic Traffic Data Processing System)

TOPS is used to support Oceanic control service. TOPS displays aircraft information (flight number, altitude, type, of aircraft, estimated aircraft
position, etc.) and other information on the console display using position information received via satellite communications and flight plan
information from FACE from aircraft flying over the Pacific Ocean, where there is no radar coverage.

ADEX(ATC Data EXchange System)
ADEX relays digitalization information on ATC clearance between aircraft and air traffic controllers or on transfer information between Japan and
foreign ATC providers and transmits these information to the necessary facilities and systems.

L
= e

/ Satellite \ VHF
communication qumsssssssssssEsEEEEEEEE,
N

Aircraft flying over the Pacific Ocean
outside of radar coverage

Communication

facilities o eenee
Fukuoka Area Control Center

eUNEEEENNENEENEEEENEEY

Position report,
altitude, route
change request

----------------------

Y | TEPS
Clearance :
Foreign ANS
'I.'ransferr.ing Provider
information FAA ROK

Flight Plans
Weather information

’

ATC
Clearance

CABQO1 — Aircraft Identification
350A —Current Altitude
497 (2] —Indicated Speed/CPDLC =
VHHH B77W — Destination Airport/ Aircraft Type
—Position Symbol

Transferring
information

swEssssmEEmnnn
J
‘sEEEEEEEEEEEEEEEREEEEEE?




55 TEAM (Trajectorized Enhanced Aviation Management System)

TEAM (Trajectorized Enhanced Aviation Management System)

TEAM is a system that supports the management of airspace and air traffic flows to reduce air traffic congestion. In order to avoid the over
concentration of aircraft on specific air routes and airports, TEAM predicts traffic volumes based on aircraft position information from TAPS
and other systems, flight plans from FACE and airspace information, and displays information for air traffic management.

En-route

Departure Airport Sector A

Departure clearance
with EDCT

TAPS
Aircraft Position >

Destination airport

It's getting crowded:

Air Traffic flow
information

Estimate traffic volume
EDCT information
Airspace information

Air Traffic Estimate traffic volume

Management Center SOHEDULE WA 15:00 - 07714 00:00| EAMNERELWZ 1] UPDATE: 07/12 08:08 |- ||+
(Fukuoka) ] [ T ) 7 f i

P TR R T R T T
- R R T .
= TRETED I ORI TR :
Bt i Air space
KE1.4.30 oo ETRT B T CET N T TR . .
) information
1400 O O I O s I . O
sosane et 7 sneamfaars) 7 ak] saaro 7 sssnulusris 7 snikn]  psres § sssnfasrn 7 s
= I W we w [n
—— i ) waan e £ oz I
O TR TR
P o W O3 ,.‘ |.. r
o s /s s | wans
Weather information

Aeronautical Information

)
/

Airspace use plan y




56 HARP (Hybrid Air-route suRveillance sensor Processing equipment) /
SLIM (Selected airspace target data extract equipment)

HARP (Hybrid Air-route suRveillance sensor Processing equipment)

HARP receives target data from Air—-route Surveillance Radars, Airport Surveillance Radars and Wide Area Multilaterations all over Japan, and
calculates the aircrafts’ position by integrated processing. Then it outputs to display (TEPS) for every 2 seconds as multi—sensor target data.
SLIM (Selected airspace target data extract equipment)

SLIM extracts targets in specific airspace from multi-sensor target data of output from HARP and inputs them to display (TAPS).

<Schematic > < HARP output (TEPS display) image >
/Sensors \ < Functional overview > ai a, Up until now updated aircraft
HARP integrates target data from each sensor and generate ,*' , position detected by the Air Route
multi—sensor target data ?( Surveillance Radar every 10
?( seconds, but target data from each
?( sensor integrated processing by
%ﬁ@ HARP -2( HARP, updated every 2 seconds.
. 0 (Tokyo/Fukuoka ACC) _ ‘1\ % Update aircraft Highly accurate aircraft position
Air-route 9 Multi—sensor target e : : e
. position display every | detection realized by receiving
surveillance radar dat )t\
ata { 2 seconds ) target data from several sensor.
( Entire Fukuoka FIR )
Display . .
(TEPS) < SLIM output (TAPS display) image >
{ v N
Part of Airport (Haneda AirDO“)ﬁ U.p until now can di.spl.ay ?nly
Surveillance Radar | .« W P L e e | e aircraft positions within airport
| surveillance radar coverage, but
SLIM \ I extracts targets in specific
(Tokyo/Fukuoka ACC) . : airspace from multi-sensor
N Multi-sensor target ! target data of output from HARP,
i data K4 l can display outside airport
( specific airspace ) | surveillance radar coverage
Wide Area Display
Multilateration (TAPS) ;" :Airport surveillance ~= : Specific
\(for airways) ) L "< * radar coverage area '_.! airspace |




57 ICAP (Integrated Control Advice Processing System)

ICAP (Integrated Control Advice Processing System)

ICAP calculates trajectory* of each IFR aircraft within Fukuoka FIR, and predicts and provides position of each aircraft, altitude, and speed to
systems, TEAM, TEPS, TAPS, TOPS, utilized for air traffic control. ICAP servers are located at the Fukuoka and Tokyo Area Control Center. In
addition, ICAP allocates discrete beacon codes (DBCs) to aircraft operates within Fukuoka FIR which is used to match radar information with flight

plans.
* Trajectory: a predicted path calculated by adding time information to its geographical coordinates and altitude.

Trajectory calculated by ICAP | Prediction information

ICAP provides calculated trajectory of all aircraft fly i
within Fukuoka FIR used for aiming to predict airspace i
congestion and aircraft collision threats by each system. !
- Alttude |  TTTTTITITITToToToToToooooooomoT T

» Longitude Estimated time for
Latitude

Cruising altitude . Speed Starting point of entering Fukuoka FIR

reaching point « Course descent /' \
+ Estimated time Estimated time ) *

ICAP provides the necessary predictive information to
each system before the aircraft departs.

Estimated for leaving /

Estimated '
land time Fukuoka FIR /' \/

departure
time

of passage /

=~ —

Trajectory of each flight %

AA
.
N

\ _

Trajectory of Fukuoka FIR

TI' ajeCtO[]/

TEPS-TAPS-TOPS
Efficient control based on predictive information « Air traffic flow management
Proximity warning as a safety measure « Airspace management

Proposal of routes to avoid congestion




58 Airport Electric Power Supply Facilities

i

Airport power substation obtain commercial power for high—voltage or very high—voltage from electric power company. The substation drops the voltage
and supply power to each Air Traffic Service facilities etc. through widely interconnected electricity network. In case of outage of commercial power, the
substation steadily continues power supply through airport emergency generator or uninterruptible power supplies.

Normal Prlmary Power

Primary power
source is
commercial power
from electric power

=

From company. The
power voltage of Primary
power is dropped
company at Unit Substation

for power supply to

Unit Substation each facility.

In case of outage of Commercial power

Secondary power source is emergency generator.
When primary power supply stops, Emergency
: generator automatically stars up and supplies
secondary power to each facility within a
maximum of 15seconds. Emergency generator
. keep to operate for 72 hours without refueling.
Emergency

Generator

Unlnterruptlble Power

Uninterruptible Power source is Uninterruptible
= power supply. Uninterruptible power supplies
continue constant and stable power supply
through contained batteries during outage of
primary power. It is used for radar,
communication equipment, computers, etc., which
are required to keep to obtain constant and stable
power with a momentary power outage.

Uninterruptible power
supplies

Airport Office

Aeronautical Lighting

TSR ASDE Control Tower

e



59 Standby Power Supply Equipment

Commercial power supplied from electric power company has various risks such as power outage and instantaneous voltage fluctuations due to
the natural disasters such as typhoons, earthquakes, lightning strikes, and snowfall.

In preparation for these risks, we have installed standby power supply equipment to provide stable power supply to air navigation facilities and
support the stable operation of radio facilities and air traffic control system.

Emergency power generation Transportable power Uninterruptible power
equipment generation equipment supply equipment
When power outage occurs, diesel engine ge Transportable power generation equipment is Moment.ary r?ower failures and voltége :
. . .. . . . . fluctuations is not acceptable for air traffic
nerator supplies power to air navigation facili installed at airport etc. when maintenance for | Uni bl
ties in 10 second. emergency power generation equipment or control system etc. Uninterruptible power

supply equipment supplies stable power to air

when being affected by natural disaster. i
traffic control system etc.
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60 Emergency ATC Towers an(EEme:gency_Baﬁr Faclf ties

ERriaryss

Emergency ATC towers and emergency radar facilities

When any airport ATC tower or radar control room suffers devastating damage due to an earthquake, fire or
any other disaster, and it is expected to take a long time to restore its functions, an emergency ATC tower or
emergency radar facility will be transported to and made available at the scene in the replacement of the
damaged facility.

Presently, three emergency ATC towers and three emergency radar facilities are stored separately at three
airports (Tokyo International Airport, Osaka Airport, and Fukuoka Airport).

Emergency ATC tower Emergency radar facility



61 Emergency TAPS

Emergency TAPS (Trajectorized Airport Traffic Data Processing System) is the equipment to continue ATC services

when terminal control facility that provide ATC for multiple airports has been damaged and stopped functions due to an earthquake, fire or any other

disaster.

s

l
N

g, y -
l  TAPS '
operatio

(m‘\ﬂa\ RADAR Conty, /s
)
®

A

Airport “B”

A

Airport “A”

Terminal “A” provide ATC
service for Airport “A” and “B”.

Disaster

Emergency TAPS ann
In operation

2 RADAR Contfo/a
”,

X
@ S

In operation

N

Airport “B”

Not in operation

Airport “A”

Airport “B” provide ATC service for
Airport “B” by Emergency TAPS
installed at Airport “B”.

Terminal control facility
damaged and stopped
functions due to an
earthquake, fire or any
other disaster.

Emergency TAPS is
transported to the
deployment facility.

Emergency TAPS installed at the deployment facility.

Terminal control facility resumed by
Emergency TAPS.

insta Deployment facilty
- facility

Sapporo Hakodate

Tokyo Narita

Kansai Osaka, Kochi, Takamatsu
Kagoshima Miyazaki

Naha Ishigaki, Shimojishima

X Storage facility

Always storage

Storage for transport

Narita X 1

NaritaX 2 (2024FY)

Osaka X 1

Shimojishima X 1 (2024FY)




62 Emergency Equipment (Aerodrome Lights and Eglcm?al Facilities)

If aerodrome lights and electric facilities is failure due to disaster or other issues, emergency equipment is tentatively set and used to ensure

safe flight operation.

Portable Aerodrome Lights

i

Runway edge lights

)

Runway threshold lights

Portable aerodrome lights consist of Portable
Runway edge lights and Portable Runway threshold
lights.

Portable aerodrome lights are provided when runway
edge lights and runway threshold lights which have
been installed at aerodrome are failure due to
disaster or other issues to ensure safe flight
operation for aircraft taking off or landing on a
runway at night.

The power source of portable aerodrome lights is
dry cell battery.

.

Portable constant current regulator

4 )

Portable constant current regulator (CCR) is
tentative power supply and light intensity control
lights,
lights and precision approach path
Portable CCRs are provided when

CCRs which have been installed at aerodrome are

equipment for edge
threshold

indicator.

runway runway

failure due to disaster or other issues. Portable

CCRs have been prepared in airports at New

J

Chitose, Tokyo, Osaka, Fukuoka, and Naha.

\_

Portable Substation

—

tentative substation

Substation s
optimized for ILS facilities. Portable substations
are directly connected to ILS facilities power lines

Portable

when power supply from aerodrome substation is
outage due to disaster or other issues. Portable
substations have been prepared in airports at New
Chitose, Osaka, Fukuoka, and Naha.

\_ J




63 Restructure of Domestic Airspace (En—-route airspace)

In order to expand air traffic capacity at congested airports and airspace, such as those in the Tokyo metropolitan area, and to respond to future
increases in air traffic volume, a fundamental reorganization of domestic airspace (separation of upper and lower airspace) is being implemented in
stages to improve air traffic control capabilities.

d

Airspace configuration and vertical division

(

O Previously, airspace capacity was improved by dividing sectors into smaller units and reducing
the number of aircraft per sector.

O However, if the subdivision is carried out further than this, airspace capacity will decrease
due to the increased workload for handovers between sectors and the lack of airspace for
avoiding bad weather or sequencing aircraft.

O In order to respond to future increases in traffic demand, airspace capacity will be expanded by
separating the airspace into upper and lower airspaces, which is different from the conventional
method.

O We will improve processing efficiency by separating airspace into high altitudes for cruise
aircraft and low altitudes for short—haul and departing/arriving aircraft.

— By clearly dividing the roles of air traffic control operations, the processing capacity of each
air traffic controller is improved.

[ Image of restructure]

oy el DY
-~ b= e
Y, A
# Y & §
=4 =t i =4
b= — S ﬁ,ub Do
Jy» :7\- %? :’___,\!\35_'1 i:;;

Restructure schedule

Before restructure As of February 2023 March 2025
O The vertical division of western Japan
airspace was completed in February 2022. FUKE?::;CC Higher Fukuoka AGC

O The vertical division of Eastern Japan
airspace started in 2023.

=

O All domestic airspace will be divided into I Sapporo ACC

upper and lower airspaces by March 2025. Fukuoka ACC Lower:

Kobe ACC

s
§_‘




64 Restructure of Domestic Airspace (Terminal Airspace)

In order to provide air traffic control to multiple airports integrally, enhance departure and arrival traffic flow, improve control capacity and improve air

traffic convenience, we are planning to expand and consolidate terminal airspace which controls arrival and departure traffic to/from airports within

the lower airspace.

~1 Expanding and Consolidating Terminal Airspace

En-route Airspace
.- I-
— East Japan Lower Airspace

West Japan Lower Airspace

v Enhanced integration process
for radar sensor data.

v Expand and consolidate multiple

adjacent terminal airspace and

provide air traffic control

integrally.

(Before restructure)

En-route Airspace (Upper Airspace)

Terminal airspace is established
at congested airports which has
its own airport surveillance radar.
... Airports without a terminal
airspace, departure/arrival delays,

En-route Airspace (Lower Airspace)

o TmimalAFgﬁaceB - o, i .
A S =i airborne holding and detours

.'_ E ~: - exist.

(After restructure)

En-route Altsgace (Upger Alrspace) In order to resolve airborne
holding and reduce delays
significantly, we are planning

E“’m“*e"“m"m(LOWerA*“ﬁpafﬁ) to provide air traffic control to

S T s B . .
e Wide Avea Temmhal Alrsess airports b.roadly and mtggrallly
e A by expanding and consolidating
terminal airspace.

/‘

Plans of Expanding and Consolidating Terminal Airspace

! -
South Japan consolidation (Nov. 2021) 4 d’-—— ..'\\
/
Naha Airport Office ;s \
K4 I
e /
) r4
Sekes / / Hakodate / Hidaka
I’ ! ’
_____________________________________________ ! 1 Shirakami rd
\ -
-

-
North Japan consolidation (Feb. 2025)

(establish Hidska and Shirakami, consolidats Hakodate and Shirakami)

Capital Area consolidation (Mar. 2020)
Tokyo Airport Office

New Chitose Airport Office Sapporo Brach}

Q)

KAGOSHMA
Kagoshima/Miyazaki consolidation (Nov. 2020)

Kagoshima Airport Office

3 The month/year within the figure designates when the project completed.

North Japan Consolidation

/[Organization:]
New Chitose Airport Office Sapporo Branch, from Apr. 2024
[Planned Schedule]
*Apr. 2024, Establish terminal airspace above east Hokkaido
and Tohoku area (Hidaka.””Shirakami Airspace)

K *Feb. 2025, Consolidate Hakodate and Shirakami Airspace

~

\

)




65 CARATS (Collaborative Actions for Renovation of Air Traffic Systems) (1)

O History of CARATS

In 2003, ICAO developed the Global ATM Concept of Operations to promote the transformation of the air traffic system with a view to 2025 and beyond.

In 2009, “Study Group on Future Air Traffic Systems” was established, consisting of representatives from industry, academia and government, with the aim of
responding to common global issues such as increasing air traffic, improving punctuality and flight efficiency, and countering global warming.

In 2010, the Long—term Vision for the Future Air Traffic System “Collaborative Actions for Renovation of Air Traffic Systems (CARATS),” was formulated and published.
It aimed at advancing air traffic systems by 2025.

O 1In 2011, the CARATS Roadmap was formulated to systematically build a future air traffic system.

O 1In 2019, the target year of the CARATS roadmap was expanded from 2025 to 2040 in order to align with the future plans of the International Civil Aviation
Organization (ICAO).

O International Trends in International Air Transport O International Trends in Future Systems

Europe )
4270 Asia/Pacific Ocean

1,975 I I i
6,973 North America
2,903

.. 3687 : ) 2
1923 _ SR g
7 v .
-—c I 5, Y, S —I
Middle East S g T WL i
774 1,'7-5'1
-—n Central and
Passenger South America
traffic forecast
Africa fi 2.
) Passenger 442 801
180 ok traffic in 2019. -
i
year
2025 = 2040

e "

Source: Compiled by the Ministry of Land, Infrastructure, Transport and Tourism from data provided by the Japan Aircraft Development Association. ‘ )

O Air traffic control capacity expansion is indispensable to cope with increased

demand, etc. . .
Long—term vision for future systems in Europe and the U.S.
(NextGEN, SESAR) in accordance with ICAQ’s vision.

Specific changes are being promoted.

O Future volume of air passengers will increase mainly in the Asia—Pacific region.
O At the 37th ICAO General Assembly (October 2010), a resolution was adopted
to address global warming in the international aviation sector.
> 2% reduction in fuel efficiency annually

> No increase in total CO, emissions after 2020




65 CARATS (Collaborative Actions for Renovation of Air Traffic Systems) (2)

O Overview of CARATS

(1) Realizing trajectory—based operations (TBO) Adjusting trajectories strategically and cooperatively prior to departure to achieve the flexible and
optimal flight trajectory.

(2) Improving Predictability Improving Predictability through calculation of ATC traffic control capacity, traffic flow forecasting, and
sophistication of weather information.

(3) Promoting Performance—based Operation ATC operation based on aircraft performance using high—precision RNAV (Area Navigation), satellite
based navigation, etc.

(4) Realizing Satellite Based Navigation for All Flight Phases Introduction of safe and highly flexible routing (4-Dimensional Trajectory, curved precision approaches)
by satellite based navigation.

(5) Enhancing Situation Awareness on the Ground and in the Air Improved situation awareness both on the ground and aircraft through the use of data communication
and the introduction of air—to—air surveillance.

(6) Making Full Use of the Capability of Human Beings and Machines Creating an environment that makes full use of the capacity of human beings and machines by allowing,
for example, a pilot and a controller to focus on providing value—added service, by automating routine
communication.

(7) Full information—sharing and Collaborative Decision—making Introduction of a comprehensive network (SWIM: System Wide Information Management), etc.

(8) Realizing High—density Operation in Congested Airports and Airspace Realization of high—density operation by utilizing support systems and accurate time management, etc.

O Promotion Structure of CARATS

» The “Committee for Promoting Renovation of the Air Traffic System” was set up to steadily promote CARATS with the cooperation of industry, academia and the
government.

= The Committee is continuously conducting PDCA for CARATS goals and roadmaps, and is_studying and promoting everything from research and development to the
introduction of measures.

* We are also considering reviewing the main text of CARATS (based on changing the target year from 2025 to 2040).
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Sy Official CARATS Youtube Channel
https://www.youtube.com/channel/UCrvA5VkicinKs8flyrtxSuQ
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https://www.mlit.go.jo/koku/carats/



https://www.mlit.go.jp/koku/carats/
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66 SWIM (System-Wide Information Management)

SWIM (System—Wide Information Management) is a cross—system “information management framework” that enables aviation
professionals to use “reliable information services” in “reliable environment”.

Since more information than ever before needs to be processed for the purpose of coping with the future growth in air traffic, it
supports ATM stakeholders in improving their situational awareness and make decision making quickly by digitalize information
and facilitate information exchange.

‘ Information Service Consumers ’ |

I
Systems for | (Such as Airlines. Airport manager) ) .

delivering information 1
. Providing environment Checkable operating status of the airport, weather status, I
! for accessing to SWIM ._and forecast on airspace congestion quickly. .
[ -_Visualization of aeronautical information :
i Flight See aeronautical information on a map, not in text I
. information - Visualization of weather information |
! P *  |-Flight plan See bad weather areas on a map, not in text .
I *Aeronautical information| - - 1
. AN . = . |*Weather information IR acdigp'y I
I Lo i/ By unifying or standardizin
. Aeronautical y unifying : 9 .
: i~ formation Air Traffic data format, map or size, I
. Management Center each piece of information
I - can be displayed in layers. |
: I
I Weather || Operators (such as airlines) can submit flight plan. | I
: information Standardized by -_Preparation and submission of flight plan I
. MASS . Messaging-system for XML () format Create and submit flight plan in reference to all the .
[ ATM as Swim Service = information necessary to operating aircraft at once. '
. Processing huge
| amount of data 1
. with High—speed X XML (Extensible Markup Language) : Widely—used language to facilitate data "
\ \ ) management and exchange /




67 TBO (Trajectory Based Operations)

OTBO (Trajectory Based Operations) is a concept whereby aircraft trajectories are shared in real time by digital technology to air traffic control

and aviation stakeholders, and this information is used to optimize control operations.

OThe TBO will enable (Dsafer and more comfortable flights, 2)smooth response to sudden weather changes (e.g., cumulonimbus clouds and
volcanic eruptions), and @)contributes to carbon neutrality by reducing fuel consumption.

K Trajectory is an onboard computer calculation of the expected route by adding latitude, longitude, altitude, and time information

IP network technology connects aircraft, equipment, systems, etc.

*Digital technology enables real—-time sharing of weather information and changes to optimal routes.
*Real-time management of all aircraft trajectories to improve and alleviate airspace congestion

Artificial
satellite

Time of transit due to route change, etc. ) Digitgl comrr_]unicalio_n
terminal Updated in real time (including text information)
radar

o, Sy
-~ S weather
,—‘f“g—\/—‘\_‘[—\/—‘\_‘ data
control
tower.
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sensor
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sensor
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i Dynamic
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airline company control CFDT (CTO),.
flight administrator VHF Radio tower _ Fixed Metalingue,
Traffic En-route Facilities Synchronization Fixed Metalingue

equipment, systems, etc. management Surveillance of air to Ground AMAN/DMAN

Individual connection with by radar Radar FF-ICE,CPDLC,.
dedicated line location = Check weather conditions and reroute visually or by onboard radar ADS,DAPs Step 1
. 8 - . g . g g Digitization
Avoid airspace congestion through air traffic control instructions, etc. SWIM, FIXM/AIXMIWXXM
Artificial
TB o satellite




68 Time Based Management for TBO

OFEfficient sequencing of departure and arrival aircraft is performed by specifying times for each milestone of aircraft operation.

OBy reducing ATC instructions (detouring, holding in the air, holding on the ground) to avoid congestion due to arrival sequence, it is possible to
increase the number of aircraft handled and reduce fuel consumption by shortening flight distances.

OTime Based Management will be part of Trajectory Based Operations that comprehensively share and manage aircraft routes, altitudes, and times.

Current # Time Based Management

Before approaching airspace where congestion is expected, air
- traffic controllers instruct aircraft to detour or hold in the air to
| avoid congestion.

By managing aircraft landing times and passing times at specific points in real
time, efficient and smooth operations are achieved.

* Q Estimated arrival sequence

@D -#

Detour instructions to
4 — avoid congestion

(o) . .
J Hold instructions to

avoid congestion

Instruct the time to pass/
Congested airspace d ;
expected Estimated time to land 3 Min m




69 Trajectory Negotiations for TBO (FF-ICE R1/R2)

O An operational concept that uses information shared and exchanged in a collaborative environment to realize the ATM of the future.

O Utilizing SWIM*, based on digital flight plans that can include a wide range of flexible information, the company plans to introduce pre—flight
trajectory (flight route and altitude) adjustments and gradually transition to in—flight trajectory adjustments. *SWIM: System Wide Information

Management

FF-ICE/R1*': Pre-flight trajectory negotiations

Flight plans submitted by operators, ever—changing aviation information,
weather conditions, airspace congestion status, etc. are digitized, and
this information is shared among relevant parties using the system prior
to departure to adjust and determine the optimal flight route and altitude.

FF-ICE/R1

Trajectory negotiation

Update/Manage

Before departure agreed trajectory

eFPL submission

Changes in situations

Advantage

v Flight plan as desired
v Improved traffic flow
prediction accuracy [

ATC clearance ]

| ‘Operate with the agreed trajectory ]

After departure

FF-ICE/R2*2: In-flight trajectory negotiations

A system that allows changes to the flight route and altitude (agreed
trajectory) that have been coordinated and determined before departure
between the operator and the air traffic control unit, even during flight.
The agreed trajectory is shared, coordinated, and updated among the
parties involved, and instructions are given from the air traffic control
unit at the appropriate times.

Before departure

| Original agreed trajectory ]

Changes in situations v
FF-ICE/R2

Trajectory negotiation
After departure

Update/Manage
agreed trajectory

Advantage

v’ Flight plan as desired until
arrival

v Improved dynamic traffic flow
prediction accuracy

ATC clearance

Changes in situations

*1 FF-ICE R1:Flight and Flow Information for a Collaborative Environment Release 1
*2. FF-ICE R2:Flight and Flow Information for a Collaborative Environment Release 2
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70 Next Generation of Air Mobility —
- Unmanned Aircraft Systems(UAS)
As a solution for social issues such as
declining birthrate and an aging population,

Flexible Air Transportation
labor shortage, depopulated areas.

AAM and UAS are expected to realize flexible air transportation for both passenger and Utilization of logistics, at disaster and
infrastructure inspection.
Advanced Air Mobility/Urban Air Mobility

(AAM/UAM)
Contribute to reduce exhaust gas and noise.

* 1 RPAS(Remotely Piloted Aircraft Systems) Aim for higher density and
*2 HAPS(ngh Altitude Platform Station) automation/autonomy operation as a new urban
transportation.

® AAM/UAM .
Sub-orbital
fight for trip. [ 3 High Altitude Platform Station(HAPS)
As a new communication infrastructure at

disaster and in mountainous areas.

S
Realization of Safe and Efficient Sky

_ * Traffic management is essential for the
Islands
hopping
e .

sightseeing harmonization of next generation air mobility
AN

cargo.
For use in the high altitude airspace above 60,000ft (about 18km), Air Mobility such as

RPAS*1, sub—orbital flight for trip, supersonic aircraft, HAPS*2 as a new communication

infrastructure are being developed.

and conventional aircraft.
Established Public—Private Committee/Council to

— 2 T discuss and share issues.
Emergency dinn Routes to ; : *Developed Concept of Operations and roadmap
transport of goods L suburban areas = B *Prepare for new rules and structures for new
B N\ traffic management and realize the safe and
efficient sky.

* 1 [Public -Private Council for Environment Preparation on small unmanned aircraft]]

shuttle
[Public-Private Committee for Advanced Air Mobility ]

Line patrol

S ’ ‘ . , i Ny .
— g | A —— 7 Main task
g mergency Medical *Harmonization of low altitude airspace

delivery transport of goods Transport . ‘ - Adjustment at disaster
*Management of remoted, automation and autonomy operation

=Service provision for frequent, highly dense and various operations

The view of future use case of next air mobility in the low and high-level altitude airspace
*Development of human—less ecosystem
International cooperation for air mobility in the high airspace




71 Traffic Management for AAM

Traffic Management for AAM

AAM runs on battery and motor, and it is expected to contribute to exhaust gas and noise reduction. AAM can make vertical take—off and
landing at limited space. Also, in the future, pilotless remoted, automation and autonomy operations will be expected.

In some cases, AAM is subject to restriction of holding because of battery remains, the traffic management for AAM needs taking this aspect
into consideration.

Based on “Concept of Operations for AAM” , JCAB provides the initial Urban Air Traffic Management (UATM)* service and prepare necessary

structure and system for the Osaka Kansai Expo in 2025. _
* Traffic Management for AAM

E-- Initial UATM SeI’Vice ------------------------------------------------------------------------------------------------------------------------------------------------------------ .

- [ Notification of Airspace and Routes] :
Notice the AAM routes and airspace around the EXPO vertiport in AIP.
- [ Strategic Deconflict]
= Adjust flight plan before flights to prevent vertiport congestion.
- Conformance Monitoring]
: Monitor AAM using ADS-B to prepare for search and rescue and irregularity.
« [ Information Service and Exchange ]
: Provide necessary information to improve situational awareness for stakeholders.

FATO perimeter lights

ot Morg
. . TLOF perimeter |ighte (ﬂl — ;::‘r‘- g:n") ~ TLOF perimster |ights Aot gy J,’;f,“,?sf”m
Vertiport (related to Lights) L _ " I e o
A "y o S
. . . . . e e e RV Senee NOR
A “vertiport” is a type of airport dedicated to take—off/landing of AAM. . | M £0 - O - O -y ON%, s
To indicate specifications for the design of vertiports, JCAB published . . s gy y el N é)' T
“Vertiport Design Guidelines”. The guidelines include specifications gt Tourtom tists. 2
(applicability, location and performance characteristics) of lights installed at o o o0 Ka o e
vertiports for AAM take—off/landing at night. o Tron the el N o
O Y 7 o e H fe) o |
* 1 Planned to be operated as off-site take-off and landing area for AAM at the Osaka Kansai Expo. H ih‘];z:r;ﬁ?Tn:‘:;i::ga:m;l:h:ea: Sion oo SR Y] K o N 45° 0} 7 o
* 2 FATO(Final Approach and Take-Off area) : A defined area intended for AAM to use for transition TLOF ﬂo‘-,g‘ lights\ o 2 o 43
from the final approach to touchdown or hovering and from the ground or hovering state to takeoff. (o) O O O o % o o0 O‘*‘o y ;;"“
* 3 TLOF (Touchdown and Lift-Off area) : A defined area intended for AAM to use for transition from the FATO D:fil_':t" ‘:ﬂ?s sm';‘_d :B:mi"'i'm of four lights _TLOE perineter markigg ¥ o = O/ )
final approach to touchdown or hovering and from the ground or hovering state to takeoff. o ~on each side inc Cn;u a light at each corner. a - < 0 <
T Mot mere than smT FATO perimetar lights should be a minimm
i * of ten |ights

( )for elevated vetiports

Image of lights installed at vertiports*2 3



72 Air Navigation Service Charges (1)

OAir navigation service charges are collected to cover the costs of installation, operation and maintenance of the facilities for aircraft navigation.

OAerodrome charges are based on maximum takeoff weight (MTOW).

OEn-route charges (En—route territorial) are based on the distance flown and maximum takeoff weight (MTOW).

Oceanic charges(En-route oceanic) are based on Datalink—enabled or Non—-Datalink—enabled.

En-route charge-Zone
(En-route territorial)

252

Aerodrome charges -Zone

* traffic control
* Information

= traffic control
= Information

Aerodrome charges -Zone

navigation

Oceanic charge-Zone
(En-route oceanic)

=

\

= traffic control
= Information

Navigation Aids

= traffic control
* Information

Navigation Aids

Departure airport

Area Control Center

Calculation of Air Navigation Service charges

I . Aircraft weighing over 15 tons (operated by air transport carriers or by international carriers) total

Landing airport

Area Control Center

charges for a) +b) +¢)

a) Aerodrome charges b) En-route charge (En-route territorial)

c) Oceanic charge (En—route oceanic)

JPY 5,300 X (distance flown (km) —A3)/100 X (MTOW/50)9%5
XDomestic flight A=18.52 , International flight A=9.26 ,
upper limit of (distance flown(km) —A) is 1000km
*Maximum MTOW is 250

Airport unit price X (MTOW/50) 97
*Maximum MTOW is 250

Datalink—enabled aircraft JPY 13,000
Non—Datalink—enabled aircraft JPY 18,000

Il. Aircraft other than 1 JPY 120 per landing




72 Air Navigation Service Charges (2)

Airport unit price for Aerodrome charges

Aircraft other

Group Airport than those listed Nu.mber i
Airports
on the left
G1 RJTT JPY 38,800 1
G2 RJAA. RUGG. RJBB. RJOO. RJFF, ROAH JPY 17,100 6

RJCC. RJEC, RJCK, RJCB, RJCH, RJSS, RJSK, RJSN, RJOA, RJOT,
G3 RJOM, RJOK, RJFR, RJFU, RJFT, RJFO. RUFM, RJFK, RUCM, RJSA, JPY 3,700 29
RJNT. RJBE. RJOB, ROMY, ROIG, RJCO, RUNK, RJOS, RUNA

RJCW, RJSC. RJDC. RJER, RJCR, RJEO, RJCN, RJEB. RJSI, RJSR,
RJSY. RJSF, RJTO, RJAN, RJAZ, RJTQ., RJTH, RJSD. RUNW, RJINF,
RJAF., RINS, RJBD, RJOR, RINO, RJOC, RJOW, RJFS, RUDT. RJDO, JPY 470 57
RJFE. RJDK, RJDB. RJFG, RJFC, RJKA, RJKI, RUKN, RJKB, RORY,
RORA. ROKJ. ROKR, ROMD, RORK, RORE, RORS, RORT, RORH,
RORY. RJSM, RJAH, RJOH, RJOI, RJOY, RJBT, RJDA

G4

Reductions for Okinawa and remote island routes

O The Air navigation service charges for routes to/from Okinawa (domestic and international cargo flights) will be reduced to 1/6 to 1/16

depending on the type of aircraft, etc.
O The Air navigation service charges for routes to/from remote islands (domestic flights) will be reduced to 1/6 to 1/16 depending on the

type of aircraft, etc.



73 Changes in Appropriations

O Appropriations for developments of AIRWAY (En-route) FACILITIES (FY1996-FY2024)

i

(Billions of yen)

FY 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

2013

2014

2015

2016

2017

2019 | 2020

2021

2022

2023 | 2024

Appropriations | 355 | 402 | 413| 372| 314| 216] 222| 213] 238| 255| 268 280| 303 303| 236 195, 193

21.7

255

210

31.9

288

28.8

274 26.7

(Billions of yen)
50

4 402 413
40 355

35 31.4 sgo 303 303

25 | 216 222 213 238 : 236
20
15
10
5 |
0

21.7

255

27.0

31.9

32.2

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

O Appropriations for developments of AIRPORT FACILITIES (FY1996-FY2024)

35.6

37.5
35.2

288

2018 2019 2020 2021

288

274 9267

2022 2023 2024 (FY)

(Billions of yen)

FY 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Total Appropriations 480 394| 326 279 26.2 276 29.7 250 30.9 339 28.8| 415| 420 427 280 20.3 17.3 17.9 26.5 30.1 41.6 39.8 38.3| 435 59.3| 452 535 406 39.3
— Appropriations for radio
navigational aids 29.6 254 195 17.7 17.0 18.8 185 13.2 16.3 20.8 15.2 288| 285 30.9 150 13.6 114 123 21.0 228 293 26.7 223 28.7 42.4 249 37.7 299 26.4
constructions
— Appropriations for
aeronautical lighting 18.4 14.0 131 10.2 92 8.8 1.2 11.8 146 13.1 136 12.7 135 11.8 13.0 6.7 59 56 55 7.3 123 131 16.0 148 16.9 20.3 15.8 10.7 129
system constructions

(Billions of yen)

5.6

60 | B Appropriations for radio navigational aids constructions
=3 Appropriations for aeronautical lighting system constructions

50 | —@— Total Appropriations
40

29.6
30
2 184 19.5 17.7 188 185 16.3 % 0.3

I 14.0 13. 14.6 36 135 3030 :

13.1 102092 Mes 11.2 2] 131 12.7 118 136 ]

\ |||||II|||I|II 5
. I 0 i Ih I

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

22.3

16.0

249

14 16.9

31

2022 2023 2024 (FY)




7 4 Number of Aircraft under Air Traffic Cont o

(persons)

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

O
o) s

*

FY2010 FY2011 FY2012 FY2013

2

203

S
S
w

mAir Traffic Control Services

wAir Traffic Communication Services
mSatellite Operation Services
mFlight Inspection Services
mDevelopment and Evaluation work

4,399
4,399 [4,334]  [4,342] 4,287 14.250|  [4,246] 4,228 4134 -m
188 *

0

i

I

FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024

* 50
176 o4 50 [y
I I I I I 23

mAir Traffic Information Services
mAir Traffic Engineering Services
mVisual Aids and Electrical Systems Services
Secondary Power Systems Services of Air Navigation Service



75 ATS Safety Management System(SMS)

SMS is a comprehensive and systematic approach to managing safety for crisis prevention by identifying safety hazards that may cause an accident

or trouble, assessing risks, and taking measures to reduce the risks to acceptable level. The policies and objectives for safety are clarified, formulated
(Plan), implemented (Do), monitored (Check) and taken (Act) necessary measures.
* Air Navigation Services Department has been implementing SMS in accordance with Annex19 of the Convention on International Civil Aviation since

2014 as a provider of Air traffic control services.

@ SMS Concept

Daily operations
= Each ATS units

. Al
ki Creation of a non-punitive
environment that encourages reporting
of potential safety deficiencies..

/ Risk assessment A \
Risk assessment Basics of risk
- Occurrence/significance ofrisks > reduction
1 - Technology
- Training
Identification of safety hazards (risk factors) - Regulation
v
_ Monitoring of Planning of
implementation measures safety measures
* Measurement of safety performance indicators * Setting of safety performance indicators and targets
* Monitoring of performance * Formulation of action plans
Implementation of

safety measures

|

S =/
==

Realization of preventive safety measures

@ Continuous review and improvement of SMS in the
Ministry and at government offices

Response at the Ministry

- Evaluation of safety management system initiatives in
Analysis of government reports government offices (hazards, issues)
- Safety information that should be shared by the

- Status of Promotion of Safety Management System organization

-Trends in Indicator Measurements
- Safety Achievement Status

- Status of collection and analysis of safety information
-Good example

- Status of Improvement of Inappropriate Items

Analysis
Results

- Review of Safety Management System
Revision of Safety Management Regulations
hanges to Safety Management Plan

yoeqpas
aouepinb pue aoApY

Continuously review
and improve the SMS

A

Activity Plan and Status

+Collection of safety information
*Analyze and share safety information
-Risk management

-Change Management

+Safety Management of Contracted Work
+Education and Training

+Emergency response

Proactive inactive activities
Recurrence prevention
activities

+Annual Safety ManagementPlan

*Quarterly safety index measurements

+Safety Indicator Measurements and Target Achievement by
Year

-Quarterly safety information analysis and evaluation results
+Internal safety audits conducted

Safety Promotion Committees are held at the Ministry and at each field office to
analyze the causes of accidents and serious incidents * resulting from aviation safety
operations, considered to prevent recurrence, and confirm the effectiveness of safety
measures and their effectiveness.

X Accidents and serious incidents will be investigated separately by the Transportation Safety Board.




76 Education System for Aeronautlcal SafegLP%rsonnel

sy
.

(1)

specialized training courses.

along with the daily progress in aeronautical safety systems.

and electricity specialists, Facilities Management Officers of secondary power systems, etc.

* In order to enable specialists to engage in ensuring safety in air traffic, Aeronautical Safety Personnels® must acquire knowledge and skills
necessary for their duties. The Aeronautical Safety College provides basic training courses and the IWANUMA Training Center provides

*The Aeronautical Safety College provides advanced education and training by using training equipment which is essential for actual services. This
promotes the application of internationally—standardized training course development approaches, with the aim of upgrading education and training

* Air traffic controllers, ATS flight information officers, Air traffic communications specialists, Air traffic safety electronics personnel, Visual aids

Aeronautical Safety College (ASC) (near KANSAI International Airport)

® Educational training facility mandated by the Ministry of Land,
Infrastructure, Transport and Tourism establishment Act as the
only training institution in Japan for Aeronautical Safety
Personnel.

&= ® The training period for personnels (Aeronautical Information

Course/Aeronautical Electronics Course) is two years. The air

traffic controller course is 8 months long and is offered 3 times

per year (April, August, December).

" Personnels in both courses live in dormitories.

gl ® ICAO TRAINAIR PLUS program member

(aviation training institution certified by ICAO)

< Basic training courses >

Senior Coordinating Officer

ir Traffic Control

Vice- Aeronautical

President—+— presi Information
dent Aeronautical
Electronics A t e o G
pecial Programs Air Trafflc Controller Basm Tralnlng Course eronautical Information Course
§ y ) — -,
eneral Affairs Division
| Director Accounting Division
General

Education Division

Visual Aids and Electricity
Specialist Basic Course

Aeronautical Electronics Course

IWANUMA Training Center (next to SENDAI Airport)

< Specialized training courses >

President

(ASC) Senior —Air Traffic Control
Coordinating ——System Engineering

Super- Officer ——Operation

intendent | /.o —Radio Engineering
Super- ——Special Programs
intendent ——General Affairs Division

——Engineering Division

® Training equipment equivalent to the aviation
safety radio facilities and air traffic control
information processing systems currently in
operation at Airports and Other ATS Offices
are provided.

® Aeronautical Safety Personnel receive
specialized training to develop their career.




76 Education System for Aeronautical Safety Personnel (2)

*In order to become specialists in supporting air traffic safety, Aeronautical Safety Personnel complete basic training at the Aeronautical Safety
College(ASC). The purpose of the course is to acquire the necessary knowledge and skills to engage in aviation safety operations.
*Provide specialized training to obtain skill certifications necessary to engage in their daily routine, as well as training to advance their career in

each job category.

[ From recruitment to career advancement ]

Aeronautical safety college student Air traffic controller National civil servant recruitment

Recruitment recruitment examination recruitment examination general position examination
(High school graduate level) (University graduate level) ( University, High school graduate level )

Basic
goalljr:'lsnegs Aeronautical Aeronautical Air Traffic Controller Visual Aids and Electrical Specialist Training Course
Information Course Electronics Course |if Basic Training Course Visual Aids and Electricity
T Specialist Basic Course ‘,:
8 months 1 month
On the Job Airports and Airports and Airports and Airports and Airports and
Training Other ATS Offices Other ATS Offices Other ATS Offices Other ATS Offices Other ATS Offices
Specialized
training IWANUMA Training Center IWANUMA Training Center
courses
ATS flight information officers . . Facilities Management ; ;
Job title (Air traffic communications I Atlr trgfflc =iy I Air traffic controllers Officers of secondary I Vlt?iuier[l aids a}nl? ¢
specialists) electronics personne power systems electricily specialists
Career
advancement . .
IWANUMA Training Center

courses



77 ICAO (International Civil Aviation Organization)

About ICAO

ICAO is one of the specialized agencies of the United Nations established under the International Civil Aviation Convention
(Chicago Convention). In addition to various activities related to technical problems and legal problems, with the aim of promoting
the safe and orderly development of international civil aviation and the sound and economical operation of international air \
transportation services, ICAO are conducting activities to audit parties regarding compliance with aviation safety and aviation % N \\/)
security standards. The headquarters is in Montreal and 193 states are members as of April 2023. (Japan joined in October 1953). A

Based on the Chicago Convention, ICAO Annexes to the convention are international rules consisting of the following “Standards” and
“Recommended Practices” adopted by the Council. There are currently 19 Annexes (see below).
(1) Standards : In order to ensure the safety and regularity of international aviation, Contracting States must conform to uniformly.

@ Recommended Practices : For safety, regularity or efficiency of international aviation, Contracting States will endeavor to conform to.
Note: There are also detailed procedures called PANS (Procedure for Air Navigation Services) that complements the above Standards and

\Recommended Practices. )
1 Personnel Licensing Technical certification criteria such as pilots, controllers, etc. and physical examination standards
2 | Rules of the Air Standards for general aviation regulations, VFR and IFR

Standards for flight safety such as fuel, equipment, crew members, maintenance, etc. of aircraft

6 | Operation of Aircraft for air transportation business

10 | Aeronautical Telecommunications | Standards for radio navigation facilities and communication procedures .

11 | Air Traffic Services Standards for air traffic control operations, flight information services, etc.

Standards for search and rescue organization, cooperation system of related

12 | Search and Rescue o
organizations, etc.

14 | Aerodromes Standards for runway, taxiway, obstruction, etc.

15 | Aeronautical Information Services Standards for issue and content of AIP, NOTAM, etc.

19 | Safety Management Standards for Safety Management System I




78 CANSO (Civil Air Navigation Services Organization)

About CANSO

CANSO is international organization composed of Air Navigation Service Provider (ANSP) from each state.
It provides support capacity building of ANSP and forum for sharing issues and proposing solutions.

Its purpose is to represent the opinions and interests of ANSPs and increase their added value.

Founded in 1996, CANSO’s headquarters are in Soesterberg, the Netherlands. Japan joined in 2013.

There are 94 members as of January 2024. (providing air navigation services for approximately 90% of the world’s air traffic).

CANSO and other organization

r

ACI: Airport Council
International
Operators of airport and airport building)

Africa regional office (Johannesburg)

.

. Tl . . . ( N

Asia Pacific regional office (Singapore) advise | [ CANSO: Civil Air Navigation Mutual
Services Organization [ cooperation

Global Head Office Europe regiona| office (BFUSSG|S) (_ AirNavigation Service Provider |

(Soesterberg) : : : : — -
Latin America regional office (Miami) IATA : International Air "
Transport Association R —
Middle East regional office (Soesterberg) ( International Airlines |
ICAO Affairs office (Montreal) ICAO: ICAO is composed of member countries, and it establishes

__________________________________________ future concepts and various global standards for the
Global development of civil aviation in general, such as ensuring air

1
I

— Establish policies and opinions on behalf of members : traffic safety and improving air passenger comfort
— Raise issues of common interest to members |
1
1

— Organize ATM summits and various seminars

""""""""""""""""""""""" CANSO: CANSO is composed of ANSP from each state and discusses
VT A specific measures to improve the safety and efficiency of
, Regional ! O )
i — Implement policies and initiatives agreed at the global level : aviation. After the measures have been coordinated, CANSO
! 1
1

— Address common regional issues

recommend to ICAO on behalf of the world's ANSP.
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