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P1 Air Traffic Increase in the Asia/Pacific Region 

Source： IATA World Air Transport Statistics 53rd Edition  
         Boeing Current Market Outlook 2009 - 2028  

Within North America 

326.98M 

（+2.5%） 

Number of International passengers  

among regions (2008) 
Number of International and Domestic  
passengers within the region (2008, million) 

○○ 

（○○%） 
Expectancy of  International passengers 

within the region (from 2009 to 2028) 

61.38M 
(＋4.6%) 

39.08M 
(＋5.5%) 

27.12M 
(＋4.9%) 

North America - Europe 

North America - Asia Europe - Asia 

Within Asia 

359.62M 

（+6.9%） 

Within Europe 

297.75M 

（+3.4%） 
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NextGen 
SESAR 

Need for the Renovation of Air Traffic Systems 

Collaborative Actions for Renovation of Air Traffic Systems 
CARATS 



Making Our Way Forward 

Towards the realization of this future air traffic system  

Step-by-step implementation in accordance   

   with the roadmap, reflecting technology  

   advancements 

 

How do we finance CARATS? 

 

Examples of ongoing solutions PBN, UPR,  

   CDO, etc. 
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41,000ft 

29,000ft 

   0 ft 

RNAV5 

RNAV 
＆ 

VOR 

RNAV5 Route 
Network 

Since October 2010 

Performance Based Navigation 

SID 

RNAV1: 19 

Basic-RNP1: 2 

(# of Airports) 

RNP Approach: 14 

RNAV(GNSS): 11 

(# of RWY Ends) 

enRoute 

STAR 

RNAV1: 20 

(# of Airports) 

Approach 



 

     

  Sep  2007     Japan －New Zealand          

  May  2009      Japan －Australia                 

  Aug  2009      Japan－Hawaii                      

     Sep  2009       HKG/TPE→US 

  Apr  2010       US→ HKG/TPE 

  Jun 2010        PACOTS TRK1 Trial 

     Jan  2011       PACOTS TRK3 Trial 

                    

Japan－Hawaii 
PACOTS 

 Japan－Australia 

ATS routes 

Japan－Hawaii  
UPR 

Japan－             
New Zealand  
UPR 

Japan－
Australia        
UPR 

US－HKG/TPE     UPR 

Japan - US 
PACOTS 1/3 

User Preferred Routes 



Longitudinal Before April 2005 From April 2005 

15 min 

(150 – 120 nm) 
50 nm 

Reduce 

From August 2008 

30 nm 

Reduce 

100 nm 50 nm 30 NM 

Lateral Before April 1998 From April 1998 From August 2008 
Reduce Reduce 

August 2008 

     Introduced 30x30 separation within Fukuoka Oceanic for    

     RNP4+ADS. Equipage rate still low (27%)  

 

 

 

 

May 2011 

   Fukuoka FIR/Oakland FIR seamless 30nmx30nm  

Oceanic Separation Reduction 



Less Fuel Consumption  

Environmental Friendly 

CDO： 
idle power throughout descent 

Current Procedure：  
increase engine power 

when level-off 

Continuous Descent Operations P8 



P9 
Uniqueness of the Asia/Pacific Region  

Need to work together for ATM harmonization 

 diversity of culture, language, economy, etc 

 jigsaw puzzled airspace, consisting of 50 FIRs of various size 
  



Seamless Sky  
P10 

APAC DGCA Conference in Osaka 

Seamless Sky concept 

↓ 

Seamless ATM concept 

↓ 

Seamless ATM Symposium 

 

 

Indonesia  

Phillippines 

Cambodia, Laos, Vietnam 

JICA CNS/ATM projects 
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 JCAB - FAA  Implementing Arrangement : FATS WG 

 

1. Update on status of NextGen and CARATS 

2. Data Exchange workshop 

3. TBO workshop 

4. SWIM workshop 

5. Performance Assessment workshop 
 

 

Signed on 25 October 2006 

Meet twice a year 

Agenda  
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 JCAB - EC DG MOVE  Memorandum of Cooperation 

 

1. Harmonization of regulations and procedures 

2. Research and development 

3. Synchronization of roadmaps of CARATS & SESAR 

4. Coordination of activities at ICAO and other forum 

 
 

 

Signed on 19 July 2011 

Initially meet once a year 

Possible areas of cooperation  



CARATS 
Collaborative Actions for Renovation of Air Traffic Systems 

Related Gov. 

authorities 

ICAO, Europe  

US, Asia 

Government 

Research 

institutes CAB 

Industry 
Operators 

Military 

Local 

communities 

Universities 

Manufacturers 

Academia 

Collaboration is a key for the success of future ATM:  

 among industry, academia and government; 

 among operators and ANSPs; 

 among air space users (civil/military etc);  

 with local community; and 

 international collaboration to realize 

seamless ATM 

  What is “CARATS” ? P13 



 Outline of CARATS 

7 Targets 

1. Enhance safety 

         5 times Safety 
 

2. Increase ATC capacity 

         Double Capacity 
 

3. Improve user convenience 

        +10% Service level 
 

4. Efficient Operation 

        -10% Fuel Consumption 
 

5. Enhance ATM service  

    efficiency 

        +50% Productivity 
 

6. Respond to Environmental  

    issue 

        -10% CO2 emission 
 

7. Strengthen International  

    Cooperation 

8 Pillars of 

Renovation 

Trajectory Based Operation 

Enhance Predictability 

Satellite Based Navigation  

Improve Situational  

Awareness 

Automation System 

 and Human  

Information Sharing  

& CDM 

Realizing the 

renovation 

 

Lay out a roadmap, 
representing step-by-step 

implementation of the 

measures required to 

build the future air traffic 

systems 

 

Clarify the roles of 
the industry, academy 

and government partners. 

 

Consider and set 
index for achievement 

analysis of numerical 

goals . 

 

 

Performance Based Operation 

High Density Operation 
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４． Reduce fuel consumption/CO2 emission per flight by 10% 
 ATM modernization, UPR, CDA, etc;  

 Contribute to reduce of the operational cost; 

３． Improve service level by 10% 
 Customer satisfaction, on-time performance  and over all user convenience; 

 Compete with other transport modes; 

 

２． Double ATC capacity in congested airspace  
 Eliminate any bottleneck in the metropolitan area; 

 4DT, ATFM, Dynamic Airspace Management, etc; 

 Targets  

１． Increase safety level by 5 times  
 Reduce the number of accident while increasing air traffic volume; 

 Reduce human errors by automated support systems; 

P15 



② Improving Predictability 

Determining position and time 

accurately in all FIR of Japan 

④  Realizing Satellite-based Navigation for All 
Flight Phases 

③ Promoting Performance-based Operation (PBO) 

Integrated information-sharing between 

the ground facility and the aircraft 

⑤  Enhancing Situational Awareness on the 
Ground and in the Air 

⑥  Making Maximum Use of the 
Capability of Human Beings and 
Machines 

A highly automated and 

comprehensive ATC support system 

⑦  Full Information-sharing and 
Collaborative Decision-Making 

⑧  Realizing High-density Operation in 

Congested Airports and Airspace 

① Realizing Trajectory-based Operation 
(TBO) 
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Improving the calculation of air traffic 

control capacity and estimation of 

traffic flow  

 

Upgrading meteorological 

information 

Renovation 
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空域ベースのATM運用

航空交通管理センター

限定的な交通流管理

固定的な経路を飛
行。交通流が集中し
た場合は迂回指示

限定的な事前調
整により出発待機
等の交通流管理

飛行フェーズ毎に個別
のシステム

空域C

空域B

B空港

空域A

A空港

管制間隔維持の

ための水平飛行
を含む降下方式

ターミナル

航空路

分割された空域、予め定められた経路を基本
とした運用

Airport B 

Airport A 

Airspace B Individual system for each 
flight phase 

Terminal 

Detour instructed if 
congested traffic flow 

Airspace-based ATM Operation Operation based on segmented airspace and 

predetermined routes 

Step down  
approach 

En-route EDCT 
 (ground delay program) 

Air Traffic Management Center 

Airspace A 

Airspace C 

軌道ベースのATM運用

運航者の希望する
自由度の高い飛行
軌道を実現

運航前からの
協調的な軌道
調整により、遅
延の最小化

統合された管制情報処理システム

混雑空域において、
効率的な降下方式や
高密度運航を実現

（正確な時間管理等により、整然と飛
行するとともに、位置、時間の予見精
度を向上し、航空機間隔を短縮）

全体を１つの空域として捉え、出発から到着
までの軌道を最適化

Trajectory-based ATM Operation Treat the whole airspace coherently and optimize the 

trajectory from departure to arrival 

Fly regularly based on accurate time control, etc., 
improve precision of predicting position and time and 
reduce separation between aircraft 

Minimize delay by 

coordinated trajectory 

adjustment prior to 

departure 

Provision of flexible 

trajectory requested by 

operator 

Achieve efficient descent and 
high-density operation in 

congested airspace 

Integrated ATC Data Processing System 

Fly regularly on a pre-coordinated trajectory 
from departure to arrival 

 Transition to Trajectory-Based Operation 



TOKYO HANEDA 

ATC: 

“CROSS XMC AT 03:00 DUE  TO FLOW 

CONTROL” 

Pilot： 
・ (Read back)  or 

・ “UNABLE TO CROSS XMC AT 03:00 DUE TO  

   PERFORMANCE. REQUEST CROSS  XMC AT  

   02:58” 

XMC 

18 

CFDT will be cancelled when 

radar vectoring or speed 

adjustment is given  

CFDT may be issued  

30~80min prior to 

Haneda ETA 

 CFDT Operational Trial  (AIC Nr 029/11) 

ATC: 

“XMC TIME RESTRICTION CANCELLED” 
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From 2012 

Initial CFDT operation (single point) 

Preparation for TBO 

Initial Trajectory 

Based Operation 

Realizing Trajectory 

Based  Operation 

From 2019 

CFDT operation (multiple points) 

From 2025 

Real time trajectory revision 

 Trajectory-Based Operation 
CFDT : Calculated Fix Departure Time 
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Category Number of  
measurements                                   ２０１５                 ２０２０                           ２０２５   

OI 

A
irsp

ace o
rgan

izatio
n

 

Flexible use of airspace 8 

Performance based 
operations 

4 

P
re-fligh

t 

Collaborative trajectory 
generations 

5 

In
-fligh

t 

Trajectory-Based Operation 5 

High density operations 14 

Improved information 
services 

2 

P
o

st-
fligh

t 

Sharing and utilizing safety 
related information 1 

EN 

Information management 3 

Weather information 3 

Navigation 2 

Surveillance 8 

FF-ICE 

Improved weather capabilities 

Variable sector boundaries Dynamic variable use of terminal airspace 

Facilitation of SBAS & GBAS to be reviewed 

Free routing for high altitude airspace 

Dynamic variable airspace organization 

Flow corridor 

RNP AR app and dept 
RNP operations with high accuracy including the 

“time” element 

Flex use of mil airspace 

CDO and CCO 
Collaborative coordination of trajectories prior to 

the flight operations 
Conflict-free trajectories from gate to gate 

Initial CFDT (single point) CFDT (multiple points) TBO 

Optimize off-block time Air-to-Air surveillance (ASAS) 

Improved capacity of ATC using datalink for routine communications 

Enhanced information in the cockpit 

Sharing and utilizing safety  related information Real time risk management 

39 Operational Improvements (OI) and 16 Enablers (EN)  

to implement CARATS 

 CARATS Roadmap 

FODB 

WAM (gnd) & ADS-B (UAT) WAM (enroute/airport) ADS-B 



Committee for Promoting Renovation of the Air Traffic System 

Planning and Coordinating Meeting 

ATM W/G PBN W/G Information 

Management W/G 
Weather 

Information W/G 

Cost Benefit Analysis Subgroup 

 Working Arrangements of CARATS 

Implementation phase 

Review of short-term measures in detail Review of R&D of long-term measures 

Monitoring performance index Follow up the roadmap 

Cost Benefit Analysis 
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Decide Implementation Priority 

Budget Acquisition 
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Thank you for your attention  


