
CARATS Roadmap (As of March 2018)

凡例

XXXXX
XXXXX

現時点ですでに運用中の施策

現時点では明確になっておらず施策として挙げられない

が、将来的に検討がなされ決定していく施策

導入の意思決定

（分岐を伴う場合）

導入の意思決定

研究開発等、導入の意思決定を行う前に必要な活動

施策の導入のための準備

（この期間の後、運用開始が可能な状態となる。）



Category
Sub-

Category

Measure

ID
Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 +

OI-1 Variable sector boundaries

OI-2 Dynamic use of training airspace

OI-3
Dynamic variable use of terminal

airspace

OI-4
Vertically separated airspace (High /

Low airspace)

OI-5 Free routing for high altitude airspace

OI-6
Dynamic variable airspace

organization

OI-7
Airspace organization suitable for

TBO

OI-8 Flow corridor

OI-9
Accurate and flexible procedures for

departures, arrivals and approaches

OI-10
RNP operations with high accuracy

including the "time" element

OI-11
Low altitude en-routes for general

aviation

OI-12

Departure/arrival/approach

procedures suitable for general

aviation

OI-13

CDO and CCO

 (Continuous Descent/Climb

Operations)

OI-14

Shared trajectories, weather

information and constraints for

aircraft operations

OI-15

Collaborative coordination of

trajectories prior to the flight

operations

OI-16

Enhanced traffic management using

CFDTs for multiple points based on

the trajectory data

OI-17
Conflict-free trajectories from gate to

gate

OI-18

Time-based management using

CFDTs at single points (Initial CFDT

operations)

OI-19
Time-based metering at merging

points

OI-20
Conflict detection using the trajectory

information

OI-21
Shared trajectory data via datalink /

FLIPCY,FLIPINT,4DTRAD

OI-22
Real time trajectory revision

supported by automation systems

空域編
成

Flexible

use of

airspace

Perform

ance

based

operatio

ns

運航前

Collabor

ative

trajector

y

generati

ons

Real-

time

trajector

y

updates

運航中

CCO

RNP 
AR 

Approach

Advanced RNP

Curved precision 
Approach

PinS

Phase1 West-Japan airspace

Phase1 establish straight route

Phase1 partial implementation

enhacement of existing operations for route coordination

FLIPINT

4DTRAD

Monitoring the International 

Study on precision approach procedures suitable for 
general aviation

Phase3 Enhancement
(ATN-B2, etc.)

Enhancement (ATN-B2, etc.)

Phase2 dynamic metering fix

Phase1 Fixed metering fix

Enhancement (ATN-B2, etc.)

Point merge system

Phase2 All airspace

Phase2 implement UPR in continental airspace

Phase3 implement UPR+DARP in continental airspace

Phase2 change of vertical 
boundary

Phase3 change of vertical and horizontal 
boundary  

RNAV
1/2

RNP0.3 if needed

Study on precision PBN departure procedures

Curved precision Approach (RNP to GLS)

GLS approach (CAT-I) GLS approach (CAT-II,III)

Monitoring the International standardization status/R&Ds
Development and evaluation of Software applications for 

Part of the new
automation system

Enhancement

LP/LPV

Phase3 
Enhancement
(ATN-B2, etc.)

trajectory 
coordination at 

desired positions

LP/LPV

RNP2

RNP Approach / RNP AR Approach / RNP1(SID/TR/STAR)

Phase1 CDO using datalink
(inbound  from  oceanic airspace)

Phase2 CDO using datalink

Complete

Complete

Study on 
multiplex 

RNP2(multiplex 

trajectory information

weather information / 

RNP0.3 if needed

suspended



Category
Sub-

Category

Measure

ID
Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 +

OI-23-1
Improved efficiency of aerodrome

operations  (AMAN/DMAN/SMAN)

OI-23-2 Air port CDM (A-CDM)

OI-24
Improved airport facilities to enhance

throughput of aerodrome

OI-25
Improved throughput for close

parallel runways

OI-26
Reduced wake turbulence separation

minima

OI-27
Reduced separation minima for high

density airspace (3NM for enroute)

OI-28
Reduced separation minima for

oceanic airspace

OI-29-1

Improved capacity of ATC using

datalink for routine communications /

ATC departure clearance (airport) -

DCL, D-TAXI

OI-29-2
Improved capacity of ATC using datalink

for routine communications / ATC

clearance (enroute) - continental CPDLC

OI-29-3

Improved capacity of ATC using

datalink for routine communications /

Flight information services - D-ATIS,

D-OTIS, D-RVR, D-HZWX

OI-30-1
Air Separation Assistance System

(ASAS) / ATSA-ITP operations

OI-30-2

Air Separation Assistance System

(ASAS) / ATSA-AIRB operations

(1090ES)

OI-30-4
Air Separation Assistance System

(ASAS) / ATSA-VSA operations

OI-30-5
Air Separation Assistance System

(ASAS) / ASPA-IM operations

OI-30-6
ATS operation by utilizing aircraft

derived data

OI-31 Enhanced information in the cockpit

OI-31-2
Improved information services on the

ground

OI-32
Improved information services for

aircraft operators

運航後

Sharing

and

utilizing

safety

related

informa

tion

OI-33
Sharing and utilizing safety related

information

Improved

informati

on

services

運航中

High
density
operatio

ns

DMAN/SMAN（STEP1）
（T-ATM）

accumulation/
analysis/evalua

tion
of acquired 

safety Real time risk 
management

Aeronautical 

Provided effective information
to operators

Weather information

Deployment of DCL (ARINC)

DCL （ARINC623）

D-OTIS

D-RVR/HZWX

D-ATIS （ARINC623運用中）

ATSA-AIRB

ATSA-VSA

Utilization of wind 
information for ATS

AMAN（STEP2)

Monitoring the International 

Monitoring the International standardization status/R&Ds

R&Ds and 
evaluations on 

ATSA-AIRB 

R&Ds and 
evaluations on 

R&Ds on utilization of wind 
information for ATS

Monitoring the Int'l 
standardization status 

/ R&Ds

Monitoring the International standardization status / 
R&Ds

Study on real 
time risk 
management

Implement SSP
(State Safety 

R&Ds and evaluations on the techniques to mitigate the impact of wake turbulence

Reflected wind data to 

Phase 1, 2

Phase 3

R&Ds and 
evaluations on 

ATSA-VSA

AMAN（STEP1)

D-TAXI(ATN-B2,etc.)

Enhancement (ATN-B2, etc.)Continental CPDLC (FANS-1/A+(POA/M2))

Integr
ation

Information sharing
（T-ATM）

Deployment for Deployment for

Enhancement

ADS-C CDP

ATSA-ITP

Traffic information

Terrain / obstacle 
information

ASPA-IMR&Ds and evaluations on ASPA-IM

Monitoring the status of ATSA 
(ITP/AIRB/VSA/SURF)
implementation in other countries

Utilization as ATS support information

R&Ds on improvement of tracking accuracy
Improvement of 

tracking accuracy

DCL(ATN-B2,etc.)

Impllementation of FOD (foreign object debris) finder

R&Ds on CAP CAP Capabilities



Category
Measure

ID
Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 +

EN-2
Information management

infrastructure

EN-3 Information sharing infrastructure

EN-4-1

Enhanced weather observation data /

Integration of observation data for

airport and airspace

EN-4-2

Enhanced weather observation data /

Enhanced observation data for

airport and airspace

EN-4-3

Enhanced weather observation data /

Use of airborne observed weather

data

EN-4-4

Enhanced weather observation data /

New types of sensor data and

enhancement of existing sensors

EN-4-5
Enhanced weather observation data /

Enhanced observation of volcanic ash

EN-5-1
Enhanced weather observation data /

Use of enhanced observation data

EN-5-2

Enhanced weather observation data /

More precise weather forecast

models

EN-5-3

Enhanced weather observation data /

Provision of new weather forecast

data

EN-5-4

Enhanced weather observation data /

Quantification of weather forecast

error

Infor-

mation

manage-

ment

EN-1
Enhancement of automation
systems

Weather
Infor-
mation

Fast time simulation capability to evaluate 
airspace and traffic flow (OI-1,3,6)

Evaluation capability of 
dynamic use of training 

airspace (OI-2)

Traffic flow prediction and operation 
support capabilities needed for the 

"flexible use of airspace"  operations

Calculation capability 
of optimal 
climb/descent profiles 
(OI-13)

Calculation, sharing and coordination capability of 4D 
trajectory (OI-15,17)

Traffic management with high time accuracy
(OI-16,18)

Pre-flight optimization of 4D
trajectory (OI-17)

Conflict detection 
capabilities (OI-20)

Real time provision capability
of revised trajectories (OI-22)

ATC decision support 
capabilities using aircraft 

Scheduling tools to support 
aerodrome surface operations 

(OI-23)

Integrated display 
for observation 
data for airport 

R&Ds and evaluations on enhancing snow and precipitation observation

R&Ds and evaluations on improvements of 
volcanic ash observation techniques

Weather radar echo processing system for low 
altitude observation

Utilization of weather data observed by aircraft

New Observation data 

Utilization of weather data observed by new sensors

Quantification of weather forecast error

Fixed metering fix (OI-19)

Variable metering fix(OI-19)

Implementation of the new Enhancement of the 

International standardized 
format for internal data 

exchange

FODB

FF-ICE

4D weather database

Digital NOTAM

GIS database

SWIM (Implementing G/G SWIM)

Establish SWIM governance

SWIM (Utilize SWIM Concept)

MGD

International IP 
network connection

MGD2
MGD (Mini Grlobal Demonstration)

Enhanced
radar / lidar

Study on enchanced wheather 
information by using multiple 

Integration of observation data for 
airport and airspace (Use of 4D weather 

database)

Improved update rates
and resolutions of
weather forecast data
using enhanced weather
forecast models

Enhanced weather 

Frequent forcast data provision

Enhanced weather forecast data elements

Utilization of EDR

Utilization of weather observation data acquired by 

Utilization of EDR

Utilization of weather data observed by new sensors

SWIM（Implementing A/G 

R&Ds and evaluations on distribution of 
enhanced observation data



Category
Measure

ID
Measure name 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 +

EN-6

Quantification of the impact of severe

weather on capacity and other

aircraft operations

EN-7
Facilitation of satellite based

navigations for all flight phases

EN-8
(Curved) precision approaches using

satellite navigation capabilities

EN-9-1

Improved surveillance coverage for

low altitude airspace (WAM and/or

ADS-B (UAT) for general aviation)

EN-9-2
Improved surveillance capabilities

(WAM)

EN-9-3
Improved surveillance capabilities

(ADS-B)

EN-9-4
Improved surveillance capabilities

(MSPSR)

EN-10
Improved surveillance capabilities for

aerodrome operations

定型通信
の自動化
による処
理能力の
向上/飛行

情報サー
ビス D-

ATIS, D-

OTIS, D-

RVR, D-

EN-11
Improved parallel runway monitoring

capabilities (PRM)

EN-12 Utilization of aircraft derived data

EN-13
Downlink of weather observation

data from aircraft

EN-14 VHF Datalink

EN-15 Future communication media

Communi-
cation

Navi-
gation

Surveil-
lance

Weather
Infor-
mation

ABAS

SBAS(MSAS)

ADS-B-RAD

MSPSR

WAM (enroute)

WAM (airport)

ADS-B

DAPs for SSR

DAPs for WAM

ADS-B
(aerodrome)

ATSA-SURF

WAM(PRM)

Augmentation of ADS-

R&Ds and evaluations on GBAS (TAP)

R&Ds and evaluations on  GBAS CAT-III

R&Ds and evaluations 
on WAM 

R&Ds and evaluations on WAM (airport)

R&Ds to identify the relation between weather data and aircraft operations

R&Ds to identify the relation between aircraft operations and airspace/airport capacity

R&Ds and evaluations on DAPs
for SSR

R&Ds and evaluations

R&Ds and evaluations on ADS-B (aerodrome)

R&Ds and 
evaluations on 

R&Ds and evaluations 
on augmentation of 

Fundamental R&D on ADS-B

R&Ds and evaluations on MSPSR

FANS-1/A+(POA/Mode2) ATN-Baseline2

AeroMACS(airborne) L-DACS

Pre-FANS(ARINC623)

R&Ds and evaluations on DAPs 

DAPs  
interrogation 

control 
capabilities

R&Ds on 
interrogation 

control 

increasing DAPs data 
R&Ds on 

enhanced 
DAPs  data 

R&Ds on division of the roles for communication media / 

DAPs for SSR

DAPs for WAM

R&Ds and evaluations on DAPs 
for SSR

R&Ds and evaluations on DAPs 
for WAM

Wind vector calculation funcion
R&Ds on wind vector calculation 

funcion

Direct utilization of R&Ds on utilization of downlinked weather data directly

R&Ds on division of the roles for communication media / 

Evaluation of ADS-B-RAD using WAM

R&Ds and 
evaluations on  

ADS-B-NRA

Disscusion will be started when operators request surveillance system for GA.

R&Ds on  next generation GNSS

transition

R&Ds on next generation SBAS, ABAS, A-RAIM

CAT-I GBAS （GAST-C）

CAT-III GBAS （GAST-D）

R&Ds on advanced operation by GBAS Enhancement 

SBAS(QZSS)

Evaluation
of FANS1/A

Enhancement for LP/LPV

R&Ds and evaluations on  measures 

R&Ds and evaluations 
on  measures to assure 

R&D and evaluation on measures 

Decision-making on "Role integration and division for 
communication media" will be scheduled for 2026 or later

WAM
(non radar area in TMA)

AeroMACS(ground)

RAIM Prediction optimization,

Decision-making on "Role integration and division for 
communication media" will be scheduled for 2026 or later

* initial operation
(evaluating reliability)

* initial operation

* next step
(evaluating reliability, 
adding interrogation 

* long term

* initial operation

* long term

*initial implementation
(consideration of use of indirectly-


