CARATS Roadmap (As of March 2018)
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Sub- Measure

Category Category b Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026+
OI-1  |Variable sector boundaries >
T
Ol-2 Dynamic use of training airspace >
o3 D.ynamlc variable use of terminal Pointmergel ae
airspace
t t t t t t
Complete
. . . Phasel West-Japan airspace —— = =D
Vertically separated airspace (High /
Ol-4 L X ) ! I I I I I Complete
Ow alrspace Phase2 All airspace o — ] —
| | | | | | | | |
T L} L} L} L} L} ) 1 |
Phasel establish straight route
Flexible | | | | | | | | |
use of 0Ol-5 Free routing for high altitude airspace Phase2 implement UPR in continental airspace
airspace | I I I I I I | | | |
Phase3 implement UPR+DARP in continental airspace
| | | | | | | | | | |
1 1 1 1 1 1 1 1
Phasel partial implementation
016 Dynamic variable airspace Phase2 change of vertical
organization bounldary .
Phase3 change of vertical and horizontal
boundary
ol-7 Airspace organization suitable for
TBO
OI-8  |Flow corridor
= RNP
L W — >
X Appiozg) Study on precision PBN departure procedures >
e ———— -
— 1
Curved precision
Approach |
019 Accurate and flexible procedures for | 7
departures, arrivals and approaches Curved precision Approach (RNP to GLS)
1 1 1 1 1 1 1
GLS approach (CAT-I) GLS approach (CAT-ILIII)
1 | | |
LP/LPV
| i | |
Perform RNP2
ance — b
based Studyiey )
) RNP operations with high accuracy multiy
operatio| 0I-10 |. ! ) e
including the "time" element
ns RNP2(multiplex
1 1
Ad d RNP
RNP Approach /|RNP AR Approach / RNP1(SID/TR/S[TAR) vanee
>
RNAV -
o1 Low altitude en-routes for general 1/2 >
aviation RSOSSN PP SRV FEVSIPSIVRIoY ISEVRIVRIORY AUIVRRVR ANV SRR SN E, SN S S
RNPO.3 jf needed
PinS >
Departure/arrival/approach
0Ol-12  [procedures suitable for general LP/LPV
aviation |- Study on precision approach procedures suitable for s
general aviation 7/
e e e e RSt St
Phasel CDO using datalink
(inbound from oceanic airspace)
CDO and CCO | | | I I
0I1-13 | (Continuous Descent/Climb Phase2 CDO using datalink Pha?ﬁ%&_’h";"&ir‘)‘e“t
Operations) i i i =
cco
1 1l 1l
1 1 1 1
Collabor Shared trajectories, weather | weather information / Enhancement (ATN-B2, etc.)
ative Ol-14  [information and constraints for | | | | I |
wees e |trajector aircraft operations N trajectory information
BT | ! ! ! | | | |
generati Collaborative coordination of enhacement of existing operations for route coordination
ons Ol-15 [trajectories prior to the flight =
. trajectory
operations coordination at
desired-positions.
Enhanced traffic management using
Ol-16 [CFDTs for multiple points based on
the trajectory data
o117 Conflict-free trajectories from gate to
gate
Time-based management using
Ol-18 [CFDTs at single points (Initial CFDT suspended
operations) | | | |
. . . Phase1 Fixed metering fix
Time-based metering at merging
01-19 oints [ I
Phase3
P Phase2 dynamic metering fix Enhancement
(ATN-B2, et)
Real- | t t
time i i i i
. : 01-20 Conflict detection using the trajectory Part of the new Enhancamm
Effid [trajector information automation system
v | — _l I !_ SN R N— | | |
updates -[ Monitoring the International ) ELIPINT
o121 Shared trajectory data via datalink / e Ton _—_-r_—_—.r_—_-T_—_—.r_—\ i i i i
FLIPCY, FLIPINT, 4DTRAD Monitoring the International standardization status/R&Ds 3
[ Development and evaluation of Software applications for / 4DTRAD
NN N W W W W S N - I I I I
01-22 Real time trajectory revision ; ;
supported by automation systems Enhancement (ATN-B2, etc.)
I I 1 1




Sub- Measure

Category Category b Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026+
DMAN/SMAN (STEP1) S
L
01-23-1 Improved efficiency of aerodrome (T-ATM)
operations (AMAN/DMAN/SMAN) Integr
AMAN (STEP1) AMAN (STEP2) )
ation
Information sharing -~
(T-ATM) >
0l-23-2 |Air port CDM (A-CDM) Deployment for Deployment for
1 1 1 1
Enhancement
| I
ol-24 Improved airport facilities to enhance |
throughput of aerodrome |
01-25 Improved throughput for close I
parallel runways
Phase 1, 2
O ) S SN [ N
Reduced wake turbul ti N
0Ol-26 et .uce wake turbulence separation R&Ds and evaluations on the techniques to mitigate the impact of wake turbulence P Phase 3
minima e P e P P e P e e e e e | - -
Reflected wind data to
i i i
o127 Reduced separation minima for high
density airspace (3NM for enroute)
0128 Reduc.ed feparation minima for ORCTD
oceanic airspace : : :
1 I I S
L
Improved capacity of ATC using DCL (ARINC623) l l l ——

High | op9.1 |d@talink for routine communications / Deployment of DCL (ARINC) ATNEZ O
density ATC departure clearance (airport) - e e e = . i ! ! !
operatio DCL, D-TAXI Monitoring the International P D-TAXI(ATN-B2,etc.)

ns ——fF——F— 1 — T — ! | | |
Improved capacity of ATC using datalink ! ! ! !
01-29-2 [for routine communications / ATC Continental CPDLC (FANS-1/A+(POA/M2)) Enhancement (ATN-B2, etc.)
clearance (enroute) - continental CPDLC | | | |
[ I I [ >
o L - g
Effe Improved capacity of ATC using D-ATIS (ARINCER3EFH) I I I I
01-26-3 datalink for routine communications / D-0TIS
Flight information services - D-ATIS, ) S U U ) 1 1 1
D-OTIS, D-RVR, D-HZWX 1 Monitoring the International standardization status/R&Ds /) D-RVR/HZWX
——m = — = ——
=== = I I I I
Air Separation Assistance System R&Ds and
0I1-30-1 f ATSA-ITP
(ASAS) / ATSA-ITP operations 2”’"”_3"_"’_”5:”/ | |
Air Separation Assistance System T T . | |
_20. ~ : evaluations on L, >
01-30-2 |(ASAS) / ATSA-AIRB operations ATSAAIRE . ATSA-AIRB >
(1090ES) — |
) ; ) ~ R&Dsand !
01-30-4 Air Separation Assistance System I evaluations e ATsa s >
(ASAS) / ATSA-VSA operations _ATSAVSA  / ;
Monitoring the status of ATSA. >
l'(ITP/AIRBﬁ/S'/-\/S'URF) ] P
01-30-5 Air Separation Assistance System _,i"pfm%n_ti"oﬂj_oﬂﬁr courirle_s_'_ ~
ASAS) / ASPA-IM operations B
( ) P R&Ds and evaluations on ASPA-IM ~ ASPA-IM
Utilization as ATS support information
}_ RN [ S —
R&Ds on utilization of wind > Utilization of wind
ATS operation by utilizing aircraft information for ATS s information for ATS
01-30-6 . i [ e =
derived data — -
R&Ds on CAP ) CAP Capabilities
= .L_ v 4 | |
. - =T T Ty Tl ~ I t of
3 R&Ds on improvement of tracking accuracy - tr;ncpkri(r)]\éeangzzr:cy
— oo Weather information | ! >
onitoring the In
standardization status Y | | | Aeronautical
01-31 [Enhanced information in the cockpit e L Traffic information >
Improved ¥
informati Terrain / obstacle S
on information >
services Improved information services on the
0l-31-2 P d Impllementation of FOD (foreign object debris) finder
groun ; ; ; : : :
- - - e S e e — ———— —— t t t t t
01-32 Improved information services for Monitoring the International standardization status /™ -~ Provided effective information
aircraft operators e ermr—rr—r—— to operators
T
Sharing Implement SSP S
(State Safety [l
and
utilizing accumulation/
= Sharing and utilizing safety related lysis/eval
Effitk | safety | 01-33 | &2 & y e >
related information of acquired 'gt: o I'\
. safety . " y.on S \ Real time risk
informa time risk o
tion | management mansesmsy
——— ] 1




Category

Measure

ID

Measure name

2011

Evaluation capability of

2012 2013 2014 2015 2016

2017 2018 2019 2020

2021

2022

2023 2024

Y

~

2025 2026 +

error

dynamic use of training >
airspace (OI-2) | Implerhentation of the few Enhangement ¢f the
Calculation capability
of optimal S
climb/descent profiles -
(01-13) ‘
[
Fixed metering fix (OI-19) |
Variable metering fix(OI-19)
Fast time simulation capability to evaluate ‘
airspace and traffic flow (OI-1,3,6)
1 1 1 1
Traffic flow prediction and operation ‘
,,support capabilities negded for the
flexible use of airspace” operations
1 1 1 1 1
EN-1 Enhancement of automation Traffic management with high time accuracy
systems (OI-18,
Scheduling tools to support ‘
aerodrome surface operations
(01-23)
I I I
Conflict detection
capabilities (OI-20)
I I
ATC decision support
capabilities using aircraft
1 1
Infor- Calculation, sharing and coordination capability of 4D
mation trajectory (0I-15,17)
| | | |
manage- Pre-flight optimization of 4D
ment trajectory (OI1-17)
| | | |
Real time provision capability
of revised trajectories (01-22)
FODB >
| i
GIS database >
X International standardized
EN-2 Information management format for internal data FF-ICE
infrastructure exchange I | | | ’
Digital NOTAM
| | | I
4D weather database
| | |
I I I
Internationalll SWIM (Implementing G/G SWIM)
network connection l
\ SWIM (Utilize SWIM Concept) SWIM (Implementing A/G
EN-3  |Information sharing infrastructure !
MGD ! '
MGES ' MGD (Mini Grlpbal Demlonstratign)
[ I 1
Establish SWIM governance
| | | |
. ‘ ‘ Integration of observation data for
Enhanced weather observation data / airport and airspace (Use of 4D weather
EN-4-1 |Integration of observation data for Integrated display database)
. . for observation >
airport and airspace data for airport | i
Weather radar echo processing system for low
altitude observation
Enhanced weather observation data / Enhanced ‘ -
EN-4-2 |Enhanced observation data for radar / lidar L >
airport and airspace T_ " p——— -
Study on enchanced wheather ~
information by using multiple ”
= = m—— g — —1[ —— r
Utilization of weather data observed by aircraft
Enhanced weather observation data / i ; ;
EN-4-3 |Use of airborne observed weather Utilization of EDR
data R SN S, — ———— = 1 AT AR Ry
Utilizatjon of weather J;ta obsgrved by|new sensors
. New Observatign data
Enhanced weather observation data / ‘
EN-4-4 |New types of sensor data and /
enhancement of existing sensors R&Ds and evaluations on enhancing snow and precipitation observation
R S
Enhanced weather observation data / R&Ds and evaluations on improvements of i R&Ds and evaluations on distribution of
V\ie?ther EN-4-5 Enhanced observation of volcanic ash volcanic ash observation techniques : ' enhance(:l observatilon data .
nfor—
mation Utilization of weather observation data acquired by
EN-5-1 Enhanced weather observation data / Utilization of EDR
Use of enhanced observation data
N N N N W N NN P NN S S N N AN W N N NN W T AN Ny AN . -----F---)
Utilization of weather ¢lata observed by new sensors
. I d update rati
Enhanced weather observation data / aﬂ‘;’f;’:du‘{?o,fsif” = S
L
EN-5-2 |More precise weather forecast weather forecast data
using enhanced weather
models forecast models.
T
Enhanced weather ->
Enhanced weather observation data / Frequant forcast éata provikion -~
EN-5-3 |Provision of new weather forecast i
data
Enhanced weathgr forecaist data elements S
L
Enhanced weather observation data / —
EN-5-4 |Quantification of weather forecast Quantification of weather forecast error




Measure

Category D Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026+
Quantification of the impact of severe R&Ds to identify the relation between weather data and aircraft operations
EN-6 |weather on capacity and other 1 I I I ! I ! | ! | ! |
aircraft operations R&Ds to identify the relation between aircraft operations and airspace/airport capacity
| | | |
I I I I S
T T . . >
ABAS
RAIM Prediction optimization,
1 1 N ) N
C 4 Cd
Facilitation of satellite based SBAS(NISAS) SBAS(Qzss)
EN-7 - . trangition
navigations for all flight phases
Enhancement for LP/LPV
Navi- ! 1 | I | I
- tion R&Ds on next generation GNSS | R&Ds on next generation SBAS, ABAS, A-RAIM
& I I I ! | |
| | | |
CAT-1 GBAS (GAST-C) ‘ ‘
c d . h . | I | I |
en.g |(Curved) precision approaches using | R&Ds and evaluations on GBAS CAT-Ill CAT-Ill GBAS (GAST-D)
satellite navigation capabilities | I I I I I I I I [ | :
R&Ds and evaluations on GBAS (TAP) R&Ds on advanced operation by GBAS Enhancement
Improved surveillance coverage for
EN-9-1 |low altitude airspace (WAM and/or “""D,"",'"T”'b'"t'r: 'd"h" ""t' """'t'""',”'"""t" 'f"(';; I R
ADS-B (UAT) for eeneral aviation) isscugion will pe started wher] operatprs request suryeillance| system(for GA
R&Ds and evaluations
on WAM WAM (enroute)
. o 1 I | | I
EN-9-2 Improved surveillance capabilities R&Ds and evaluations on WAM (airport) WAM (airport)
(WAM) ' . :
(non radar area in TMA)
| Fundamental R&D on ADS-B ‘
| |
Evaluation of ADS-B-RAD using WAM ADS-B-RAD
1 | 1
EN-9.3 Improved surveillance capabilities  R&Ds and evaluationSICHEEESEEN
(ADS-B) P i =
R&Ds and evaluations
on measures to assure
1
I evglﬁaDtsic?r?sdon ADS S
| d surveill biliti , ' | ! ' :
EN-9-4 mproved surveillance capabilities R&Ds and evaluations on MSPSR MSPSR
(MSPSR) Y i 1 i 1 [ 1 [ 1 [ ! I |
EgglﬁIE 1 T 1 T 1 T I T I T I T
OEEE | i o ADS-B
PR R&Ds and evaluations on ADS-B (aerodrome) (aorodioimy
d Il bil fi L ! I I
Improved surveillance capabilities for |mL£/#T
EN-10 | P riee cap i R&D=E ATSA-SURF
aerodrome operations Exb. evaluations on
ATIS, D-
oTIS, D-
RVR, D-
! WAM(PRM) >
Surveil- Improved parallel runway monitoring R&Ds and evaluations ;
EN-11 i Augmentation of ADS-
lance capabilities (PRM) 2 aug'mentatlon o E
I I
R&D and evaluation on measures
{ i
| R&Ds and evleruggligns on DAPs DAPs for SSR
| | | I I * inftial operption
R&Ds and evaluations T (evaluating reliability
| | | [
R&Ds and evaluations on DAPs DAPs for WAM i = initial pperatio
I
*
. R&Ds on inte?rf)\ggtion next_st-ep idbili
EN-12  [Utilization of aircraft derived data interrogation contral (evalugting religbility,
control capabilities adding|interroggtion
R8r<]Ds on
enhanced i f
DAPSIdaE increasing DAPs data
f [ long tekm |
I R&Ds on division of the roles for communication media /
Decision-making dn "Role iptegration and division for|
ommunication media" wil| be schegluled for|2026 or Jater
” initial implementation
R&Ds and evaluations on DAPs initial imp
I for SSR DAPs for SSR (considefation of use of inflirectly-
| I I I
R&Ds and ?XZ:I\I/J\?AtISInS on DAPs DAPs for WAM b * initia| operatign
I 1 | I |
R&Ds on wind vector calculation i X N
Downlink of weather observation L funcion Wind vector caletl St
EN-13 i ] 1 1 | | |
data from aircraft " ) i h S
{R&Ds on utilization of downlinked weather data directly Direct utilization of
| [ [ |  *lopgterm |
R&Ds on division of the roles for communication media /
Decision-making on["Role infegration|and dividion for
cdmmunication media" will Be schedyled for 2026 or later
L >
) Pre-FANS(ARIN(623) ===t ! i
EN-14 |VHF Datalink FANS-1/A+(POA/Mode2) Evaluation ATN-Baseline2
i pf FANS1/A i
Communi— '
cation AeroMACS(ground)
EN-15 [Future communication media =
AeroMACS(airborne) L-DACS
I I I I




