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Pur pose

Purpose

I n JapanTernrmeViLoingn f or FubupeogramTnreaffirc

ACARAT® | | aborative Actions for Renovation ¢
establishedninn2@l1@lIlmiagapdOcZenablt hehifug ur e
direction of air traffic systems in Japan.
Since then, ef f orot sr ersaiweme b e ® mader ol | ed
i ntrddtt@ee communiu g @ tcaodnensu,niamd i ons, navigat.
technol ogi es, antdowarfds mampg romv isryg teeims tr af f

Since tehxet amliitsharhent of CARATS, the enviro
raffic system has unAdeornggo nvei tshi ginn dri ceaasnds c
emand hhetdear si gnisfuichamts chamgdessin airline
o the-1€0VW¢plahdemi c, di versification of air
emands for decarboni zati on, iampvaacntcse memnao &
eclining birthratne Jamdnan iagitrad afd @iyetsyn t
nd intensification and increased frequency
Additionall vy, the I nternational Civil Av i
Gl obal Air Transport Plan with a target yeec
transportati &kr VEUy sotpeemas Ameri can, and Asi a

9 o o —+ o -

revi ewi neg etrhne ipaldatinose gtso cur.rent chall enges

Il n Japan, we r ecognhiez et ospa fheet iyo esehtloyutl ad  rbees
appropriately toeahmszefdcnhdainpuedst aainndabl e ai r t
system. ewehededioded tthe fMmexmlARAdGeSatwidm a t art
i mpl e meynetaart ioofn 2040.

i CARATS )

Collaborative Actions for Renovation of Air Traffic Systems

4



Pur pose

Fi gOotitkevel opment Process of the New CARA

Beginning in 2010, the long-term vision for Japan’s future air traffic system (CARATS) was formulated.

Various systems have been upgraded, and operational improvements have been promoted.

Significant changes surrounding Japan’s air traffic environment

. Technological progress and Trends in International Organizations
Changing Needs ) q
environmental change and other Countries
X L e Increasing demand for . .
e Increase in aviationdemand e Renovation of plans in
decarbonization
e Changes in user preference International Civil Aviation

Evolution of digital technology

after COVID-19 pandemic Organization and other

Declining birthrate and aging society

e Diversified airspace usage countries

Destabilization of international affairs

Increasing severity and frequency of

natural disasters

¥

Formulating new CARATS with 2040 target year to realize a sustainable and efficient air traffic system with

safety as the top priority

CARATS
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lBackground

(1Background of our efforts

t

o)

I n Jwparh,ave a@ARATeS] pthoegvaraahsst ir maggatnierst i ¢
controll ed airspaaier amav eignatnroabdougci ee s n eawn d

met hods in order to deal with the i
and convenience.

op

ncrease

For exampl e, in order to accommodat e
aircraft eovieavd ilgden wor ki ng to restructur
while carefully consideringl|labredipadce
i mpl erde npthveesred ¢ a | separ ati,oamdo ff i m@n tl ryo Icloerdp
nat iainraspace reorganizatitlgn Piamt Mauthr 20851t ¢

appr owa&c h mpl emented the above mentioned

from 2020, and in the eastern Japan

ai

futu

FiguiteRé&structuriAng spfacl@omesti c

In order to expand air traffic capacity at congested airsports and airspace, such as those in Tokyo metropolitan ares, and to respond to future inscreases in air
traffic volume, a fundamental reorganization fo domestic airspace( separation of upper and lower airspace)is being implemented in stages to improve air traffic

control capabilities

}
/[ Airspace configuration and vertical division ] [ Image of restructure ]
O Previously, airspace capacity was improved by dividing sectors into smaller units and reducing the number of - - . e o =
processing positions per sector. - 4 | .
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 B N 7 %
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. I = - e
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 ¥ ¥

S
¥ By clearly dividing the roles of air traffic control operations, the processing capacity of each air traffic s X ———
controller is improved. P4 LS kﬂ %
AN
1
’[ Restructure schedule J
Before Reorganization As of February 2023 March 2025
O The vertical division of western Japan airspace was completed F c C
in February 2022 ! 7 l\ ) ' R
O The vertical division of Eastern Japan airspace started in 2023 =TT | T T \I
O All domestic airspace will be divided into upper and lower L--f-4 =N :%’ ’:% \\J |
airspace by March 2025 -
Kobe Jelelfe Sapporg Lower
ACC i acc | Lower Kobe ACC | Kobe ACC
ACC

Addi titoonarleddyuce t he wor kl oad of bot
use of w@BDLleX,pawlliedh repl aces some
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lBackground

communi.datogdenrsat i onsdbeodarCPiDLC2022 i n domest
addition to operations i n oceaniscalespac
operations i-h) 2023 (Figure 1

Fi ga2@PDLC procedures in FUKUOKA FIR

Domestic CPDLC Oceanic CPDLC
(CPDLC & ADS-C)
Items to be expanded (*) ] In Operation
|
- *+ Altitude Change Instruction 1/ * Communication Transfer
* Communication transfer . . .
Instructions * Re-routing Instruction | Instructions
. icati * ATC transponder Code
* ATC transponder Code Spex_ad Ch_angelndm.aslon ) . ! . .p
Designation + Designation of specific point passing ! Designation
- time I| = Altitude Change Instructions
* Microphone Check « Continuous descent instructions, etc. I« Speed Change Instructions
I{ » Re-routing Instructions
*Expansion of messages to be used from FY2027 onwardisplanned. 1] » Specify the time to pass througha
Initialintroduction items ! specific location
: * Provision of Turbulence
en-route | information, etc. y.
(Domestic low-altitude 1 Py —ee en-route
airspace) 1 (Oceanic)
U =) 1
|
|
|
|mmmmmmmmm e N mmmmmm oo
1 Terminal
| (Arrivals) =

® 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 )

The work to albasoepgeer &tffiBogsc aoey al so steadil
both in Japan and over seaS’s.t alknefhoorl ndaetriso ni ss he:
for flexible and efficient aircraft operati
I n 2023, the *MR aTB@imrtojiencitt i ati ve bet weer
Singapor e, and Thail and, conducted-test f
generation technology prototypes and identi
Going forward, it iI's planned to expand th
AsiPaci fic region to conduct demonstration t
underawmaoyn qdustry, academia community, and

lcpbLcC (Controller Pilot Data Link Communications): A system th
exchanges between air traffic controllers and pilots.

2TBO (Trajectory Based Operations): A concepti mtoshapt hmalof aiafi rt
trajectories with air traffic controllers and aviation stakehol d
SATM (Air Traffic Management): The collective term fbroasrspace n
necessary to ensure safe and efficient operations at all stages
‘MR TBO -Ré&lgi onal Trajectory Based Operations) Project: A project
actual passenger aircraft, based on testing acti viotuineess'conduct ec
air trathitscontrol
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lBackground

JQCABegar dcienngt rtavhev ir @t ieomm f i nfiomrfnraa spoat d¢sthuamea n g
( SWIM) includirey amédaimasi o services and s
Il ni ti al SWIM services aleepkicgh¢@deulled t o begi

Fi gat8WI M I nformation Service

Current situation | \ SWIM implementation (phased transition) ‘
One-to-one system connection, textual information exchange Many-to-Many system connections, digital information exchange
Civil Aviation Bureau Civil Aviation Bureau Civil Aviation Bureau Civil Aviation Bureau
System A System B System A System B

overseas
ATCB

Internet
=

NOTAM :
i Overseas Pilot Reports
Airline A ATCB Meteorofogical )
=;'1nform . o (.
Airline B (elEEEEE | i 5 ;
ATC A e ki,
Airline C Pilot Reports a8l |E ' = o
142044 RIAAYNYX ORI 2
(2957/19 NOTAMN PIREP JAL 221046 — \
QIRIL/QMXLE/IV/M/A/0D 1D/1AL3049 PN/RIAA-RICC TP/8737 o Overseas
0/999/3 TM/221046 Airline B iy
AJRITT B)1903161500 OV/NIRAX-NISEP FL/390 DU/MOD TO
€)1903312 SEV TURB
D)16-18 21 23-25 27 28 30 SK/CLR . : . rpan
31150 W\ 278075KT TA/MS53 S8/BELT OFF Congestion !n the fut_ure, by sharing various types of digital o
EJRWY16L/34R-CLSD DUE C5/5vC 0K information across systems, it is expected that aviation
TO CONST CD/N37436€140224-N38160E140304 personnel will be able to make decisions in real time on
_ the optimal trajectory for aircraft safety and efficiency,
) AP RICC 031200 o contributing to improved operational safety and
Meteoro!cglcal WETAR RJCC 0505 FEROTS BUNDSD M3/ 01017 R Time Management [IRCLEELEE
Information 005 =

Il n atihrepoovitr onmbet AiLreppeerdt Wiowd | nf Dhengaan on (¢
i mpl emeint a20bh to enrich the provided info

airppptoach pat hst.i nfehiasc ceensasb Iteos dreetaali | ed i nf
speed and direction both on board aircraft
aviation safety. Additionally, efforts are

sat eblalsietde approach procedur es, with the nec
i ntroduced i namo@glalnalkar antainmre rbet wetemerisn,dus
and JCAB. Si-ABapd02dhchRNP oc eldurfeosr haseii mgn GN ¢
been introduced at 40 airpo%¥ats,2mnai rLpPd rLtPsy

SSWIM (System Wide Information Management): A system that manage:
to access reliable information services in a trustwbythy envirc
sadkehol ders as a service.

6 ALWI N (Ai dporett MWowd | nfor matlieore)l: wimfdosr nad toinagn tchre lagpwr oach path, cr

by devices (airport weather Doppler radar and | idargnd hdus tmeiars utrtee t h
air. Provided in image and text formats.

TRNRAR approach procedure (ReAQuihedi Natvigmt RequiPeredr mamcienstrum
that complies with specified navigation performangeiard ffwomcti on
flights using this procedure.

8 GNSS (Gl obal Navigation Satellite System): A globalS®%avigation
orbiting satellites) from an aircraft, the distasiglfsrdmoaeamch sa

a fourth navigadiomensatoelall i tfé i gthhe ptolsieé on of the aircraft coul c
gLP/LaPprrpact:nf.(LdoucraeP'ezéormance/Localizer PeyfoAmaapepr wath NMeotedat

uses satellite navigation augmentati greosyatemanaty seraprbEMi t e GNBE
suppl ement positioning accuracy and reliability.
) 4
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lBackground

January 2025, GL S°aalpspor obaecgha np roopceerdautrieosn s a't
Airport -4,F5 36X e Jihnkistei ati ves are contributin
utibytgnabling more efficient route planni

during adverse weather conditions.

OgLs approzguGrro®@aasled Augmentation System Landing System): An a
navigation augmentation systems to transmit GNSS information fr
reliability.
5 )
CARATS
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lBackground

Fi ga4RNFAR approach procedur

RNP-AR
Approach

Strong tailwind

The implementation of the RNP-AR approach has reduced the flight
distance by 16 NM(30 km), shortening the flight time by approximately 5

Odate-Noshiro Airport (RISR) e

Fi gabsleP/ L#NYproach procedure

Geostationary
satellite

GNSS Satellite
Y w el |
‘i The o.nboard display ;aquipment éhows the
amount of deviation from the final
approach path.

GNSS augmentation
signal

LP/LPV
Minimum descent altitude and decision height 2 250ft
K The LPV also provides vertical guidance

LP/LPV enables approaches to airports that
cannot implement radio equipment for landing

CARATS )

Collaborative Actions for Renovation of Air Traffic Systems



lBackground

Fi ga6@LS approach procedure

Legend

GNSS -Message
— = > Final Approach Course

GLS
Decision Height=200ft

GBAS is possible to provide precision
approach service for multiple runways
with a single ground subsystem

Aircraft subsystem indicates ILS-like deviations

Col |l abor atmakd nidje o(iaddirpaotr tTo&kYM | nternati ona
I nternational Airport and New Chitose Airpo
i nformation and airport operational i nfor ma
i mproved airporik7)operations (Figure

Figarli rport CDM

] e
) ; g /1 Flight schedules, etc. Airport operation status, etc. I

Airlines

Airport COM

LN

Airports

-
/ \ H
Current weather Arrival/departure information,
aircraft location information, etc.

Eeseesmas
[OoOoO0 ooy

o B and forecast information, etc

Meteorological Organization ACC

—~—————

Airport officials share and manage information accurately and
quickly to ensure early restoration of airport operations.

11Airport CDM (Airport Coll aborative Decision Making): To opti mi z
arrival flight operations and the predictability ofgevarious ev
ifnror mati on accurately and quickly.

CARATS )

Collaborative Actions for Renovation of Air Traffic Systems



lBackground

Fi ga8rRr ogr ess

of

CARATS"

S

m

a i

n

Legend

Target year of decision making

target year of start operation

a ] 010 (0] 020 0
Vertical separation in the Western
Restructuring of domestic controlled airspace : : : : : :
| Vertical separation in the Eastern Japan Control Area )
Increase ;
. . Vériable
Airspace |Operation of variable sectors i P 4
Volume  [Real-time airspace configuration changes (local Real-time airspace configuration changes >
4Lres Onse) | | T i | | |
Multi-site CFDT [ multiple-site CFDT i
I} I} 1 I} 1 I} I}
Straightening of published air routes I Straightening of published air routes
Trajectory |Compatible with integrated air traffic control system traffic control
Based
Operation |[ATSA-SURF/AIRB/VSA
ADS-C CDP (oceanic area) D
Point Merge [ Point merge
DMAN/SMAN (STEP1) | D"fé%‘é%"{'{*” >
O;))A;rr‘;?ign s AMAN (STEP1) ‘ | AMAN(STEPL) )
Information Sharing (T-ATM) o >
Expansion to Tokyo Metropolitan Area Airports O B
. . . integration of obsprvatipn daa for
integration of observat.lon data for aerodrome and ae,gdmme d airspade (intgratec
airspace (integrated display) display)
W eather radar echo processing system for low Weather radar echo processing >
altitude observation system for low altitude
; Enhancement
Enhanced radar/lidar | ot redar and i
A A i t
Aviation |New observation data from satellites on qaa
Meteorology |jmplementation of high-frequency, high-resolution |Implementation ‘b high-frequenty, |
predictions through refinement of numerical weather -hlgh-resolunonrl ictions throyigh refinement of rjumeri¢al weather |prediclion mpdels, |etc.
prediction models, etc.
Enhanced aerodrome weather forecast | weather forecast
Implementation of very short-range forecast tatjon of|very short-range fgrecas
Enhanced weather forecast data elements Enhahced Weathet foredast dala elerfients
SWIM Introduction of Ground-to-Ground SWIM | SWIM Introduction of Ground-to- )
lnfg{gﬁ:‘gn GIS Information database Gl Information databgse GIS data information services ‘,
Digital NOTAM [ Digital NOTAM )
! ry
RNP AR Approach Procedure rocalure |
RAIMprediction optimization and GNSS optimiz?tion, GNSS
performance monitoring TS
Navigation |RNP to ILS Approach Procedure RNP (o ILS }
Approach Procedu
GLS Approach Procedure CAT-Ix ‘ GLSApproach Procedure >
RNAV1/2 e N
——
[ WAM en-route )
WAM terminal
WAM | area ,>
| WAM(PRM) )
ADSB augmentatipn resgarch,
ADS-B development, and|evaluation
Surveillance |‘ ADS'E >
DAPs for SSR
reliability assessms
DAP DAPs for
S >
‘ Utilization as control support >
information
—————
Commun | domestic CPDLC FANS-L/A+(POAIM2)) >|
o i r—‘—‘—‘—‘ﬂ/
-ication | DCL ARINC expansion

CARATS
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lBackground

(2)Present Circumstances and chal

n Safety and Security

Safety is the f undaomemsiade raantdi omorsat fiianop osryt s
Once an aviation accident occur s,caiutsesoul d
significant social and economic | osses and
aviati on. To dateuniatoddh opeer atoasf haveonmpo
management s%yasnd msdv(aStSe)d moder ni zati on of

i n atémommducmhi arvi ati on accidents and seriou

navigati d*n( F$ gndr)ieceldowever, incidents such
continue to ocogumamaaeayrdmvoTkherefore, fu
measaresneciesclalg, utolization of -HO gandl t e
1-11) .

Addi t itohnealusye odi ruammaefntaneédancegar eai ex modbdtiéd t:
expand-al nit odwehanleews peancter,ant  assdch eas aWARS | a
vehiw lledrser ge -ailn i Hiuglhet laé rfsugaucree .i I n these ci

it wi || be necessary to ensure sygfsgteyn and
i ncl adshgi nabtlhye saed onpetw ntgy pes of air mobil it
Figa®Terends in safety indicators

Number of aviation accidents and serious incidents resulting from air navigation services (5-year
average) (cases/year)

Less than 1 case/year, target setin 2010

0.0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 [2020 2021 2022 2023

Not e: Due to t He,i npacetctofcoGp\valrD sons are difficult for 2020 and

2ZAir traffic systems: Air traffic management conductfad to ensur
equi pment -amuhadt eglalsfedded | i ti es required for this purpose.

B¥SMS (Safety Management System): A proactive initiatsye to iden
evaluate the risks posed by those hazards, and i mpl ement measure
VAT Na vSieg avtiiceerso:p eVfaartiioomnss conducted to support the safe and effi
Traffic Control Service, Air Traffic Information Coetmuin¢a&lati on S
Systems Sernwsipceecst,i ofml iSehtvilces, and Secondary Power Systems Servi
BYHAPS (High Altitude Platform Station): A stratospheric platfor
equi pment, which are kept aloft in the stratosphergeer wheesge weath
etc.

9
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lBackground

Figatd@rends in the number of accide

30
7 25
©
=
£ 20
2
3
b Legend
g 15
% . large aircraft
; 10 . Small and rotary-wing aircraft
a
5 . Glider, ultralight plane, etc.
5 —=— Average number of accidents (5 years)3%
#The average number of accidents is the
0 average of the five years prior to the year in
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024  Question.
Source: According to Japan Civil Aviation Bureau, based on mater
Figadti®Brends in the number of serious
= 110
3
E‘ 5 Due to air navigation services 4 Legend
.“E . Runway incursion (due to air navigation services)
]
E 0 . Runway incursion (due to Non-air navigation services)
=]
o . TR .
§ D Near miss (due to Non-air navigation services)
‘s 5 . Overruns, runway excursions, etc. (due to Non-air navigation services)
-u-é . Aircraft equipment (due to Non-air navigation services)
5 10 . Other (due to other than aviation safety and security operations)
15
16 16
- )
20 Due to Non-air navigation services

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Note 1) Due to 1Be dompeti ebn6O¥WFIBD difficult for 2020 and 2021,

onl y.

Note 2) The metropolitan area surrounding airspacérpopbéirsano the
area.

Note 3) The maxi mum number of aircraft that can bet ehasnedclteodr si s t h
of the metropolitan area surrounding airspace and ake®es not ne
of f or |l and at metropolitan area airports.

Source: According to Japan Civil Aviation Bureau, based on mater

' ) 10
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lBackground

o Use of Airspace

Il n our country, efforts have been made t
restructuring,athgmoe ©iteirc maiasup @acse Meanwhil e,
| argely reegpawmadread ct d epeés following a sig
COVIID® pandemilc2)(.FiLgouwrke nlg ahead, fuird her i n

anticipated, particularly driven by economi
expansiogwonsof clhowi er (LCC) operations, with
the way. To address this, it tiowugdislseevnitaitailn g

congestion at atiogmpeciind taed Takyspmeeyropol it
i mpl ementing flexible adjustments to airspa

routes wutilizing advanced technol ogi es.

I n recent year s, di scussi ons havhee bneeexnt pr
generation of air mobility across a wide r:
150 meters) to®ehGhoralhiighar)s. (Faoar Yexampl e
operations became possible in 2022,- and di

pricameniandeot her bodies to UhmanMmiendc raafvta.n c ¢
Concurr egretsleyar c h a nadd vdaenvceel do ypanirern t maooldiglr iets si n g,
t heXPBP0O25 Osaka, ,Kasmcshddul apainn Adptrh d 2025
di versification of airspandr wtdidalditviaantcieodn an e e
mobi lIciotnideusct i ng f larghihd op &eatviecqpnuseci se air

management ol sadrdergeusisr etdhet i hbeegeixamgatdieama nali
mobidnd yensure integrated airspace manageme
Howegsercuri ngpddtmisgoeouwr ces has become an i ss

the menxder ati on osferai ciensnoddgnidtwyiomg tade mand
frequencies outside the aviation sector.

® FL (Flight Level): An isobaric value based on a stayndard at mos
In Japan, FL is used to indicate altitudes of 14,000 ft or highe
YLevel apdrdigihdanrsned aircraft flight beyond visual | ine of sight
ovehird) Parthest a visual observer as an assistant.
11 )
CARATS
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lBackground

Figai?2 Trends in indicators related

Maximum number of aircraftthat can be handled per hourin the airspace around the metropolitan area
flights/hour]

450
400 The target set in 2010: 432 flights/hour or more
Maximum numberof aircraftthat can be processed
350 (2024): 306.5 [flights/hour]. o o
300 265 271 286 270
220 244 259 258  opg 244

250 216 212 215 224
200

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 [2020 2021 2022 2023

Note 1) Due to 1Be dmpact obm@a@vi Bons

onl y.

Note 2) The metropolitan area surroundi
area.

Note 3) The maxi mum number of aircraft
of the metropolitan area surroundi
of f or |l and at metropolitan area ai

12
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Ref. (Number of allowed processingin
the airspace around the metropolitan
area)

Maximum aircraft that can be
processed (2008)

256.3 [flights/hour]

Maximum aircraft that can be
processed (2024)

306.5 [flights/hour]

ng

»¢Further airspace realignment could
increase ATC processing capacity

t o me

e difficulnreffoerer®d®e€ 0 and

airspacéeroepbéirsano the

t hat can bet ehasnedclteodr si s t h

airspace and ak®es not ne

rports.



lBackground

> Utility

To enhancceo navveinateinocre, we have been -promot.i
AR approach procedures, LP/ LPV approach
AMAN/ DMAN/¥S MAN

However, in recent years, daceo ntcoe ntthreatiinocnr e
uneven distribution of traffic flows at spe
air crtaifmme opne rhfaovremadneccel i ned. Additionally, t !
flight availability and punctuality due to

natural dish3ters (Figure 1

On the other hand, ma j owiaac iwterireéngb winne dJ ahp agnh
speednertaiblh&hi nkansen. |t i's expected that
surrounding domestic air t i aps ©oretmatrtitheen wi
future due to the extension of the Shinkans
such as th8hinkhadeseBh@ibet train in Japan).
I n this context, Japan's air transportat:i
ut itthany bef ore, and it is also expected to s
in the event of disasters.

Furthermore, as Japan faceasmgi sggeotieant
i's growing interest in advanced anispeomabi | it
of el deyr |l al peephpdies hwho have di ff.Adubhhgedr ave
air mobi |l ity imagr eaalssion ga ddderneasnsd f or ,travel e
addr egsrsawtgh i n tourism and tbetHivaysaét modi
area i mprove the business environment.
B¥AMAN/ DMAN/ SMAN (Arrival Manager/ Departure Manager/ Surface Mana
capacity by predicting the information of the aircrafts during t
13 )
CARATS(R

Collaborative Actions for Renovation of Air Traffic Systems

J



lBackground

Not e:

CARATS )

Fi

gu-t® Changes in convenience

[Flight service rate] Ratio of flights cancelled due to weather conditions at the destination

airport to arriving flights (%)

0.60
0.50
0.40
0.30
0.20
0.10

2006 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Below 0.26% (the target setin 2010

2022 2023

15. 00
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lBackground

Operational Ef ficiency and the Environmen
| CAO s advancing discussions tow#&rdanadchi ev
there is growing soci al demand forld)ecarbor
| mpl emdmthiang wgar mi ngi aocomenomea$vat eé€enge wor
Japan i s also required to take measures tow
the expected increase in traffic volume, it
CO2 emissions, iasndi napdodrittanotnatld ycondi der othF
that may influence gl obal war ming.
Furthedwmerési ng fuel prices and other f a
consumption for operational <cost reduction
i mprovements in operational -5 fibki-addyleven
Further mor e, aircraft noi se mitigation mesza
i's necessary to actdoledwhh iplruer ssueec unroiinsge trheed uucr
and cooperation of | ocal communi ties.
Figuié LCAQGTeroomgAspirati onal Goals (LT
CO2 emissions from all
international aviation
Short- to medium-term target: No ____-——"'__—‘
increase in total emissions after 2020 out ___—-"’_‘
ithout -
Em\ss'\ofls_,_——'
________ easure
Baseline 2019 Emissions T
620M tons (2021’2023)‘ =T - Emission reductions (new technology,
o lL operational improvements, SAF) and offsets
s Baseline: 2010 Emissionsx 85% (2024.2035) | = -~ -~ -
\\\
~
\\
Long-term aspirational N
goal: Achieve carbon \\
neutrality by 2050 \wl

2019 2020 2021

2024 2035

¥] CAO (International
Chicago Convention (o
United Nations. I'ts
international civil
DLTAG (-Leornny gl obal
nezero CO2

Organi zation): Thekelnternati
ially known as the Conventitone on | nter |
purpose is to promote the cooperation of S
aviation and the sound and eo@momiunidpyer ati o
Aspi # &trimo mgaola | Gaalo)p:t eAd ladngt he 41st | CAO Asseml
emi ssions from international aviation by 2050.

| Avi ati on
|
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lBackground

Figuit® Trends in operational efficien

Fuel consumption per flight (Ib/NM) * Osaka-Tokyo B767-300
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Figaidet Fuel Price TrendsPerLeeefnt)a gaen do fF uleilr

Operating Expenses (Right)

200 -
Highest level in the past 20 years due to

market conditions and foreign exchange k
150 4

100 | ' i

I WWM LW /4

0 T T T T T T
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Airport Fees ,
5%

[Yen/liter]

Equipment &
Depreciation
Cost, 13%

Maintenance
Costs, 10%

Source: U.S Energy Ifidf 8r m@uli b nCBydmd nXKestt oRmeanle nSpot Proi ce
| MFI MF Exchange Rates
Based on financi al rseesluelcttse df oJdra pfainsecsael ayieralri n2e0s2 3( tahto s e
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lBackground

v Stability and Reliability

Air trafdrteghes y tuenmdsati on of air transport at
functionality wil!/ |l ead to significant negas
i's essenti al to ensur &hitlhei mitshteaibizthpmacyt amn
operations in the event of unforeseen circu
I n recent year s, as aviation transportati:
compbedependence on airappft caipre otat @fofni s ysd
operalt i snanamd' d§gNIheawsencr eased significantly
threat snagwech faeatalrkbt eocommuni cation syst e
against GNSS signals, and cyberattacks have
additioschbel aygeem failures, the intensif
natur al di soasctaesress hwehveer el eadf’tnmaeiggapment f & ai
have ocsciugrnriefd fcfaencttliyn g opeft@8)i oMs (@mki geumeer g
response, airport operating hours have bee

personnel have been diepatgbrdy toel&fCérse¢ ede
FOR®R o actively support disaster recovery

Figai&atellite Navigation (Left) and Commur
to Disasters (Right)

GNSS Satellite

— A

s =0
Increased error dueto 0 & °
ionospheric storms T
- xfacility failure due to disaster
False Positioning Positioning not available

= E——

@ Misidentification of @

%& aircraft location by Positioning not available
ﬁ’ spoofing due to interference

Z

2ZCNS: Stands for Communication, Navigation, and Surveillance.

ZAir NavAagcaitliFatoyi | i ti es that assist aircraft navigation using rad
BTEEORCE: Technical Emergency Control FORCE,is Anthe organizatio
Tourism that works to quickly assess damage, preventf the occurr
di saaffeet ed aresasader nmgulratgei sasters, while supporting | ocal g«
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l.Background

P I nternational coll aborati on

I n ot her countries, efforts areteumder wa
modernptanisonwi th a f bbesgneenretrraetsi poonn doifn gaitro
and icnttiroonddiofgineaw technol ogi es.

| CAO established the GI o%hiah RN9DZt wohhSahet
gl obiamhgryovi ng avVhat Gé@idesceetneedy. updated ever)

year s, i dentsikf yinrctg dlreingt s such as runway i ncu
air collisions, |l oss of contr ®Glepiam aftkieght ,
| CAGI obal Air Navi gaits osc Pd caunl e(dGAtNP ) be r e
i ncorporating additional perspectives suc
resi i eanscewel | asArtthief iuctiiallA)d antciteohrd i ayfg pw.c e (

I n the United States, di scussions are un
infrastructure, enhancengatetgenamaéats doumi rry

future pilrlexstGesiesdhedul ed to be formul at ec

In EuropeZ®rtelvd n@BIAeR plan in 2024. This pl
on diligati on and r educirngd uecdhve otoenatemitcad | i anpe
necessary to achdgrewae etrhidshit@heolllene®&8BS® of au
hu mamac hi ne t dyannammigc, sarrdstpiacres

Il n AshRRma ci fic region, the | CAO' s®irreqgliwdhad ai
i mpl ementation poli adds eid s uesT Ms uacnhd aGN Si, n f
security inBecawuyiadmsn darrewagya rSANI Vg a Al ICEF F

%»GASP (Global Aviation Safety Plan): A plan aimed at kismproving a
to continuously reduce the risk of fatal accidentsosafeugh the d
pl ans.

BZGANP (Global A
aviation traf

Pl an) : The Global Air Navigation |

r Navigation
to enable member states to appropriate

i
ic services
e

f
®Resilience: Th ability to maintain safety and airynawdgation s
efficiently and restoring normal operations.
2 Next Gen (Next Generation Air Transportation System): A program
BZSESAR (Single European Sky ATM Research): A series of programs
transformation of European air traffic management, jointly promo
Z®APAC ANP (Asia Pacific Air Navig®acohi Plae)i oAntaiat seafkeisc apl a
Gl obal Air Navigation Plan (GANP) and the plans ofdeicmndi windual <co
by the | CAO Counci l in June 2014.
®¥FRA CHhe Flight and Flow Informati#oE)f drs a Qwmwlinlcepadr ateived ofprewdi rbon
the sharing of a richer set of informat-i GE asmoagnail desoeékahlbéydece
the future Trajectory Based Operations (TBO) environment. The <coc
for further exploration

ARel easéFacy®Ras on
AR e

he sedepeesutbatnércmanhgenpre
|l easéF@cyUfKRE3 on he

t
t s e rdveipcaer st utrhea ti néxoochmeange npo st
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lBackground

framevhdrdi ¢.j om&alel WPAC TBO 3Pwatsh fli anudrecrh eRdr oijne ¢
with the particitpanhcedmdpan, 10heoWnitieeds St at
Singapor e.

On the other hand, I mrreedaearcti nye armgaonidngn yc ¢
geopol i ti dalcrrdiaslked oh a vheeh hien sitnathbes frlfniatitWinodrear |
such circumstances, it is essentialairo coll
tragnmfvicronment so that international airlin
reliably support Japan's supply chains.

SMAPAC TBO Pathfinder Project: A projectuntiadnsstthRranAisfibaenr egoper abuo
a common understanding, and promote the evaluation @é@amapdemonstra
for its implementation, with the aim of realizing TBO.
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lBackground

(3Necessity of revising CARATS

Based on the progress ofopepreakvinmimnabnment a
changesg|tsiCARATS wi | | be revised to addres
chall engels9)(.Fi gure 1

Figat®¥aj or | ssues Surrounding CARAT.

e Reducing human error e Further increase in aviation e Increased air traffic volume
e Ensuring safety and security, demand reducing efficiency and
including in next generation of . Diversifying airspace utilization punctuality due to localized
air mobility needs due to next generation concentration and unevenly
of air mobility distributed traffic
e Increase in frequency of use e Declining flight rates and

punctuality due to increasing
frequency and severity of
natural disasters

i | Effici
Operational Efficiency & Stability/Reliability International
Environment

e Reducing fuel consumption to e Increasing human threats to the| e Formulation and review of ICAO
achieve carbon neutrality by air traffic system and other countries’ long-term
2050 while reducing operating e Impact of increasing frequency plans
costs and severity of natural disasters| e Emergence of geopolitical risks

e Consideration of factors other on operations
than CO2

e Aircraft noise countermeasures

) 20
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2Vi si on for the future

CARATS2040 Vision for the Future

I n the aviation field, ensuring safety and
digital teclhmooplloghitstoemalmtiohegi es to prevent
bet ween air traffic controllers and pil ot s
surveil |l awh edpstyismaperms ,s tirnega sk a h | air traffic
reducing the risk of human error, we aim t

i ncident aidgawmsaed glbay i on services

At the dgme 0t4diOme gl obal aviation demand i s

2019 |l evels, while Japan's aviation demand
ti nceosmpared to 2Q0F9gdleemmsid?. Zevaeddress this
further enhance aviafti OARATOSMZANG ftercceur nant s
control depeart &triedn®n traffic fl owegoretnt @ld me
control instructidédwsbandr arpfacort m¢ e dhwot gi ag -
based ®opaéaaat mamages the trajectories of al
departure to -magedalmanmera tlinmet hi s proces
requirements (flight I ntent such as flight
weat hematiimfnorr el ated to the opatatgieoreraf i ex
mobiwiiltly be shared in realaitrionpeefrdaamoonrgs ,aiari rt
compani es , f | angélteovt ahretr parti es. Ul tindately,

operators will flexibly select efficient roc
aircraft trajectories, and achi3eaes esdnoornt h

t hi s 4D-btarsejde otpcerryat ischraali nign fcormma triuacn

Figagtit@ obal Air Travel Demand Forecast (N

M Baseline
M Up: Air passenger demand benefits from more favorable macroeconomic conditions
DOWN: Weaker macroeconomic conditions inflict lasting damage

10

Number of air passengers
worldwide [billions].]

[
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2020 2030 2031 2032 2033 2034 2035 2036 2037 2033 2030 2040 2041

Sour@leobal Outl ook for Air Transport(December 2023, 1 A

24di mensional trajectory: -Ai megmgiexn alr yp d shiatti @ard disn ft d rmea ttioont hef 3an
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2Vi sion for t he f

Fi ga2rir Transport Dreuma did giffrosn k@@ &sitok a Fl R)

3.000

2,500

Overflight

International

- N
[=} =] [=}
=3 = [=3
(=3 =3 (=3

[Thousands Flights]

(2]
=
(=1

Domestic

Number of Fukuoka FIR flights

0
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

No tBea:s esdGlombal Outl ook (floundi2@Adisatnidfyojussiimg t heogPoE€OWIDat e
19 Forecas@C@VIB®Men MPACYT ON THEERKMADRAPHNGC -F ORBQANXH4

Fi g@Blchi elvBOh g

C o = Check weather conditions and change routes using visual observations and on-board radar
Sien = Avoid airspace congestion by following air traffic control instructions

Individual connection of
devices, systems, etc. via
dedicated lines

== N
2
oo )»)»»))))”»»)}”))))))))nn?_='h =
(o0 -n oo Traffic = S g I'

Management by
Radar Location

* Fly optimal trajectory coordinated among stakeholders based on advanced weather
forecasts, etc.
* Meteorological information is shared in real time, and flight trajectories are adjusted
man-made and optimized man-made
satellite ' * The trajectories of all aircraft are time-managed from departure to arrival, improving . satellite
L\ and mitigating airspace congestion :\\ N
Select the best trajectory 3
based on meteorological

. Digital communications
Real—tlme updatesof = (connecting aircraft, equipment,
transitt . systems, etc. via IP networks)

Selects optimal trajectory
based on meteorological
information and trajectory
information of other aircraft

Addi t i oneaxlplaynpsfi tome x t generation air mobi |l i
operational technology are expected to incr
| ocavl ti tudealdanduldeghli rspace, potenti-ally tr
al titudaennnaa nmasepdaccre&f te x pected to play a signi
as inspections in areas where visiumdpichonfir
situation assessment during disasters, and
transporscdlog caragd del i very. WFiuanthieainpateed
to emerge as alternative transportation opt
chall enges, such as mountainous regions, an
In halgthi tude ai rspaceu,s ahARS varmd cl es are al
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2Vi si on for the future

commercialized. Therefore, efforts wildl be
through airspace management tailored to th
and the type of airspace, as wel lguwisr egdhe d:

for remote operation and autemated/ aut onomo

Figad4afe and efficientmolpielriati esn of di

Stratosphere
(20,000m)

e S ——
—— HAPS space reusable vehicle HAC

R il -oeh iormtion s et =t
sharing

—

- -

=T Sz
Ensure separations
through infermation
sharing

w2 - ' =4

U% = ::r::;e aration bRy |

."_‘ﬁgﬁ)ﬂ:ﬁ_ — EE -Aimm
Furthermore, based on the target set in t
devel opedn iwhi2cOh2 1t he Japanse e GoewarcremeCnht2 en
46% from 2013 |l evels by fiscal year 2030,
transport by approximately 16% through i mg
operational efficiency, witalitheg lgpa2090. ac
Il n addition, we wi || work to reduce airoc
cooperation of | ocal communities.
Regarding CNS, technology infrastructure
enhance resiliencsesuppnemtsauureisng Wael weild hatl s®
robustness and redundancy of air traffic sy
such as natur al di sasters, system failures,
mi ni mi ze i mpact ovne oepaerrlayt iroensst oarnadt iaocnh ioef o p

i nformation sharing among relevant parties

I n addition, we will strengt hefnacceoloapnetdreat i o
ot her or,galneiattiteirgnnast i onal idntgoc U hei adresw ed @mptmre]
i nt er nattriadhad. air
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3Setting of targets and i ndicators

CARATS2040 Setting of targets and indicator
To realize the aforementioned vision for t

six areas and established wvarious ndi cat

achieving eac-h)Atdadr ggtow@Fiwyurle clonduct not o

eval uations basghduaabaot heaki tadicateval uati c

wi | | review the indicators themselves as ne

Fi gGitEexampl es Goal s and I ndicato
Yearbaseline: 2024, Target vy
Regi on Goal s Il ndi cator Ex.
nSafety|Reduce the occi Number of avi
) accidents causé serious incid
securitiyservice incidents bel
[ Zer o aviati on Number of pre
by air navigat.i measures take
reduction in’"!sg

oUse of |Achieving advar Number of air
] airspace and e handled by ai
Airspac{capacity

[ Approxi mately
per ‘Vear ]

sUtilit{!l mMmproving convg Punctual ity

operators and | Service rate

~Oper ati|AChieving great Fuebnsumption

o efficiency and CO2 emissions
Efficielglobal warming
the Envil Operational i1
reduce fuel Coft
emi ssions by 6§
©StabpiliProviding stabl Number of inc
] ~|leven during di g flight operat
reliabili mpact on fligh traffic syste
Numbecouwrdt er m
t aken
plnterniContributing t( Number of <con
of i nternati onad international
Number of <con
international
cooperation

* 1 I'n Iin6ANPt S ¢gbdal | €AOzero aviation accidents and a 50% red:
same objectives.

* 2 It is projected that aviation demand wil/l increafstt by appr
handling capacity wil!/l be approximately 2 million &abrcraft in
approximately 3 million aircraft per year to align with the ex

* 3: Taking into account our country's goal of reducizng CO2 emis
reduction target for 2040 has been set at 6 %.
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4 Future Direction of |l ni ti atives

To
var.i

achireveraffic
measures in |

wyshemhe enabwa ewiglolal ismp | e

ous ne wi tlh ade.4£ ol |l owi ng

Figdieirection of Future Efforts

Direction of Future Efforts

Overview of Future Initiatives

1. Strengthening Safety and
Security Measures

Monitoring and detecting dangerous situations
using image and voice recognition technology
Mutual awareness among aircraft using ADS-B
Safety measures considering next generation air
mobility

2. Achieving Trajectory-Based
Operations (TBO) for Optimal
Aircraft Performance

Transition to time management operation
Pre-flight and real-time trajectory adjustment

3. Realizing Sustainable Air
Transport

Introduction of fuel-efficient flight methods
Operational improvements based on
decarbonization promotion plan

4. Effective use of Airspace to
Accommodate the Diversification
of Air Mobility

Expanding airspace capacity by optimizing air
traffic control resource allocation

Flexible route-setting to meet operator needs
Establishment of operational rules that consider
the characteristics of new (advanced?) air mobility

5. Strengthening Resilience

Strengthening CNS resilience
Early recovery through expedited information
sharing after an incident occurs

6. Strengthening International
Collaboration and Promoting
Overseas

International traffic flow management and
realization of TBO

Overseas deployment of air traffic control and CNS
systems

CARATS )
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4 Futur e

for

Di

rect

Future | n

Direction of Future Efforts

Near Term

Middle Term

Long Term (~2040)

(1) Strengthening safety
and security Measures

(2) Achieving Trajectory-
Based Operation (TBO) for
Optimal Aircraft Operation

(3) Realizing Sustainable Air
Transport

Fuel-efficient Route Creation
and Climb /descent

SWIM Service/Expansion of
Functions

FF-ICE/R1

FF-ICE/R2 /

Realization
of TBO

Introduction of Fuel-efficient Flight Methods

(4) Effective Use of Airspace
to Accommodate the
Diversification of Air Mobility

(5) Strengthening Resilience

(6) Strengthening
International Collaboration
and Promoting Overseas
Connectivity
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4 Fut

(1 Strengthening

ure Direc

tion of

| ni t i

Safety

at

and

vV es

By
mi ni
serv

On

di gitadlfromwetrise

strengthening

mi ze the
i ces.
the air t

( Rel Baregte tos, v )

and
avi aitnwmlavarcncgh den g at iao

safety
ri sk of
raffic control

perspecti ve
rel i abithroADgBf* amidr p onatg es ur

S|
of

security

de,
strengthenin

traffic
4

the accuracy and
recognition te8hnoAddyti(dnmnalulrye,
traffic control S u p p o rotfd asnygsetr eonuss
mi sunder standings between air
recognition ted)hnology (Figure
FigdgBletilization of i mage
Figddletili zaodireecogfmni ti on
(CABOD1)
Control Tower
Pilot's Recap.
RWY XX line up and wait
ATC Instructions Detects pilot recitation
CABDO1, hold short of RWY XX errors and alerts
atT-1
®pDigital Tower: A method of air traffic control
(remote tower) but also aims to improve visibil
as disaster to the control tower.
“ADS (Automati c De pBrnodaedncta sStu)r:v eA Ifluannccted on t hat
dynamic information (position, speed, etc.) of
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4 Future Direction of

For flight mugwaadd n @ tavmemg ai r eBreanfatb | vesdi n g
onboard devices enables the detection of s
of aircraft coliHilsmgehtteor Fluogihealmoobser vati
i nformation, such as turbulence and | ightni
operational safety and efficiency.

Addi tjobal hycdnasiredve dflt consi der the practi
runway incursion d-A¥ ecteitan )§ yabndm sorpdgs Wik &

overall air traffic t oeorberdruicvel ncgo nagnedsctdi egbnd 1 at ni
thereby reducing the risk -bBj. Fuwrltlherimanrse, o
i ntroduetMGEPBwiolf | Aenabl e safe and efficient
based on automatic guisdadcet hsi ngycgee ms alFi

Fi g45RURK

1. Detects aircraft entering the
runway

2. Display in cockpit and issue
audio warning alert

W) TRAFFIC ONRUNWAY

Arriving
aircraft

Departing Aircraft

Fi gu6 edMGCS

Radar

\ [eeanrl:
| oo
Receiving Station A \ Receiving Station C
1 [
=) . ='7!r— - =

¥ ¥ ¥y

(Airport) Terminal Building

15 Receiving station &

Meanwhi | et he eggeenxetriaatdivoana coefd mobi T aitry tsaixihs @s
we wi || advance efforts to establish the ne
rul es for ensuring safety in traffic ma n ¢

devel opment amdnnidmsittelmn ntah @ oamiarh of <creating a
toper aitmmlneament ati on.

SURAK (Surface Alerting): An airborne function tBhat issues warni

¥ A-SMGCS (Advanced Surface Movement Guidance and Control System):

functions, and guidance functions to ensure safety and maintain
31
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