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Purpose 

 

In Japan, the Long-Term Vision for Future Air Traffic Systems, a program referred to 

ñCARATSCollaborative Actions for Renovation of Air Traffic Systemsò program was 

established in 2010 with an initial implementation year of 2025 establishing the future 

direction of air traffic systems in Japan.  

Since then, efforts have been made to restructure domestic controlled airspace, 

introduce data communications, and upgrade communications, navigation, surveillance 

technologies, and information systems towards improving air traffic operations. 

 

Since the initial establishment of CARATS, the environment surrounding Japan's air 

traffic system has undergone significant changes. Along with increases in air traffic 

demand, there are other significant changes such as shifts in airline user's preferences due 

to the COVID-19 pandemic, diversification of airspace utilization needs, growing 

demands for decarbonization, advancements in digital technology, impacts from 

declining birthrate and an aging society in Japan, instability in the international affairs, 

and intensification and increased frequency of natural disasters. 

Additionally, the International Civil Aviation Organization (ICAO) is revising its 

Global Air Transport Plan with a target year of 2040 to drive transformation of aviation 

transportation systems. Likewise, European, American, and Asian countries are also 

reviewing their long-term plans to address current challenges.  

 

In Japan, we recognize safety should be the top priority the need to respond 

appropriately to these changes and to realize an efficient and sustainable air transportation 

system. Therefore we decided to formulate the next iteration CARATS with a target 

implementation year of 2040. 
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Figure 0-1 Development Process of the New CARATS 
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(1) Background of our efforts to date 

 

In Japan, we have applied the CARATS program towards restructuring domestic 

controlled airspace and introduce new air navigation technologies and operational 

methods in order to deal with the increase of traffic volume and improve aviation safety 

and convenience. 

 

For example, in order to accommodate future increases in traffic volume, including 

aircraft overflight, we have been working to restructure domestic controlled airspace 

while carefully considering airspace configurations and other related factors. We have 

implemented phased vertical separation of controlled airspace, and finally completed 

national airspace reorganization in March 2025 (Figure 1-1). Particular to this phased 

approach, we implemented the above mentioned measures in the western Japan airspace 

from 2020, and in the eastern Japan airspace from 2023. 

Figure 1-1 Restructuring of Domestic Airspace 

 

 

Additionally, to reduce the workload of both air traffic controllers and pilots, the trial 

use of CPDLC was expanded, which replaces some voice communications with data 
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communications. Trial operations of CPDLC1  began in 2022 in domestic airspace in 

addition to operations in oceanic airspace and officially transitioned to full-scale 

operations in 2023 (Figure 1-2). 

Figure 1-2 CPDLC procedures in FUKUOKA FIR 

 

 

The work to achieve Trajectory-based operations2(TBO) are also steadily progressing 

both in Japan and overseas. Information sharing among ATM3 stakeholders is essential 

for flexible and efficient aircraft operations. 

In 2023, the MR TBO project4 , a joint initiative between Japan, the United States, 

Singapore, and Thailand, conducted test flights using aircraft equipped with next-

generation technology prototypes and identified operational issues related to TBO. 

Going forward, it is planned to expand the number of participating countries in the 

Asia-Pacific region to conduct demonstration tests. Additionally, detailed discussions are 

underway among industry, academia community, and Japan Civil Aviation Bureau 

 
1 CPDLC (Controller Pilot Data Link Communications): A system that uses text information instead of voice communication for 
exchanges between air traffic controllers and pilots. 
2  TBO (Trajectory Based Operations): A concept for optimal air traffic control operations based on real-time sharing of aircraft 

trajectories with air traffic controllers and aviation stakeholder using digital technology. 
3 ATM (Air Traffic Management): The collective term for airspace management, air traffic flow management, and air traffic operations 

necessary to ensure safe and efficient operations at all stages of aircraft operations. 
4 MR TBO (Multi-Regional Trajectory Based Operations) Project: A project that validate the TBO concept through operation using 

actual passenger aircraft, based on testing activities conducted in a laboratory environment and in collaboration with four countries' 

air traffic control units. 
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(JCAB) regarding the central role of aviation information sharing infrastructure platform 

(SWIM)5 , including details of related information services and security management. 

Initial SWIM services are scheduled to begin in 2025 in Japan (Figure 1-3). 

Figure 1-3 SWIM Information Service 

 

In the airport environment, the Airport Low-Level Wind Information (ALWIN)6 began 

implementation in 2017 to enrich the provided information on wind conditions along 

airport approach paths. This enables real-time access to detailed information such as wind 

speed and direction both on board aircraft and on the ground, contributing to improved 

aviation safety. Additionally, efforts are being made to expand the implementation of 

satellite-based approach procedures, with the necessary equipment being prepared and 

introduced in a planned manner among collaboration between industry, academia partners, 

and JCAB. Since 2021, RNP-AR7 approach procedures using GNSS8 information have 

been introduced at 40 airports, and LP/LPV approach procedures9  at 25 airports. In 

 
5 SWIM (System Wide Information Management): A system that manages information across systems to enable aviation stakeholders 
to access reliable information services in a trustworthy environment. It is established by providing the information required by 

stakeholders as a service. 
6 ALWIN (Airport Low-level Wind Information): Information on low-level winds along the approach path, created from observations made 

by devices (airport weather Doppler radar and lidar) that measure the distribution of wind based on the movement of raindrops and dust in the 

air. Provided in image and text formats. 
7 RNP-AR approach procedure (Required Navigation Performance - Authorization Required): An instrument approach procedure 

that complies with specified navigation performance and functional requirements. Note that special flight authorization is required for 
flights using this procedure. 
8 GNSS (Global Navigation Satellite System): A global navigation satellite system. By capturing three navigation satellites (GNSS 

orbiting satellites) from an aircraft, the distance from each satellite can be obtained, and by synchronizing the time using signals from 

a fourth navigation satellite, the three-dimensional flight position of the aircraft could be determined. 
9 LP/LPV approach procedure (Localizer Performance/Localizer Performance with Vertical Guidance): An approach procedure that 

uses satellite navigation augmentation systems to transmit GNSS information via geostationary satellites to aircraft in order to 

supplement positioning accuracy and reliability.  
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January 2025, GLS approach procedures10 also began operations at Tokyo International 

Airport (Figures 1-4, 1-5, 1-6). These initiatives are contributing to improved aviation 

utility by enabling more efficient route planning and increased landing opportunities 

during adverse weather conditions. 

  

 
10  GLS approach procedure (Ground-Based Augmentation System Landing System): An approach procedure that uses satellite 

navigation augmentation systems to transmit GNSS information from the ground to aircraft to supplement positioning errors and 

reliability. 
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Figure 1-4 RNP-AR approach procedure 

 
 

 

 

Figure 1-5 LP/LPV approach procedure 
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Figure 1-6 GLS approach procedure 

 

 

Collaborative decision-making (airport CDM11) at Tokyo International Airport, Narita 

International Airport and New Chitose Airport, which has been introduced to share flight 

information and airport operational information among relevant parties, is contributing to 

improved airport operations (Figure 1-7).  

Figure 1-7 Airport CDM 

 

 
11 Airport CDM (Airport Collaborative Decision Making): To optimize airport resources by improving the accuracy of departure and 

arrival flight operations and the predictability of various events in airport operations, airport stakeholders share and manage 

information accurately and quickly. 
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Figure 1-8 Progress of CARATS's main initiatives 
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(2)  Present Circumstances and challenges 

 

ᵑ Safety and Security 

Safety is the fundamental and most important consideration to an air traffic system12. 

Once an aviation accident occurs, it could result in the loss of numerous lives, causes 

significant social and economic losses and could also severely undermine public trust in 

aviation. To date, both air traffic control units and operators have implemented safety 

management systems (SMS)13 and advanced modernization of control systems, resulting 

in a long-term reduction in aviation accidents and serious incidents attributable to air 

navigation services14  (Figure 1-9). However, incidents such as runway incursions 

continue to occur, many involving human error. Therefore, further risk reduction 

measures are necessary, to include the utilization of digital technology (Figures 1-10 and 

1-11). 

Additionally, the use of unmanned aircraft and advanced air mobility are expected to 

expand in low-altitude airspace, while new entrants such as HAPS15 and reusable launch 

vehicles will emerge in high-altitude airspace in the near future. In these circumstances, 

it will be necessary to ensure safety and security across the entire airspace system, 

including sustainably adopting these new types of air mobility. 

Figure 1-9 Trends in safety indicators 

  

Note: Due to the impact of COVID-19, direct comparisons are difficult for 2020 and 2021, so figures are shown for reference only. 

 
12  Air traffic systems: Air traffic management conducted to ensure safe, efficient and smooth air traffic, as well as the aircraft 

equipment, and ground- and satellite-based facilities required for this purpose. 
13 SMS (Safety Management System): A proactive initiative to identify potential hazards that could lead to accidents or incidents, 

evaluate the risks posed by those hazards, and implement measures to reduce those risks to an acceptable level. 
14Air Navigation Services: Various operations conducted to support the safe and efficient operation of aircraft. These include Air 
Traffic Control Service, Air Traffic Information Communication Service, Air Traffic Engineering Services, Visual Aids and Electrical 

Systems Services, Flight Inspection Services, and Secondary Power Systems Services of Air Navigation Service. 
15 HAPS (High Altitude Platform Station): A stratospheric platform. An unmanned aircraft system equipped with communication 

equipment, which are kept aloft in the stratosphere, where weather conditions are relatively stable, to provide communication services, 

etc. 
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Figure 1-10 Trends in the number of accidents 

 
Source: According to Japan Civil Aviation Bureau, based on materials from the Japan Transport Safety Board. 

 

Figure 1-11 Trends in the number of serious incidents 

 

Note 1) Due to the impact of COVID-19, direct comparisons are difficult for 2020 and 2021, so these figures are provided for reference 

only. 

Note 2) The metropolitan area surrounding airspace refers to the air route sectors handling air traffic around airports in metropolitan 

area. 

Note 3) The maximum number of aircraft that can be handled is the total number of aircraft that can be handled in the air route sectors 

of the metropolitan area surrounding airspace and does not necessarily correspond to the number of aircraft permitted to take 

off or land at metropolitan area airports. 

 

Source: According to Japan Civil Aviation Bureau, based on materials from the Japan Transport Safety Board. 
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ᵒ Use of Airspace 

In our country, efforts have been made to expand air traffic control capacity by 

restructuring domestic airspace, among other measures. Meanwhile, traffic volume has 

largely recovered to pre-pandemic levels following a significant decline during the 

COVID-19 pandemic (Figure 1-12). Looking ahead, further increase in traffic volume is 

anticipated, particularly driven by economic growth in neighboring Asian regions and the 

expansion of low-cost carrier (LCC) operations, with international flights expected to lead 

the way. To address this, it is essential to continue expanding capacity through alleviating 

congestion at airports and airspace, to include in the Tokyo metropolitan area, and by 

implementing flexible adjustments to airspace configurations and establishing new flight 

routes utilizing advanced technologies. 

 

In recent years, discussions have been progressing on the introduction of the next 

generation of air mobility across a wide range of airspace, from low altitudes (less than 

150 meters) to high altitudes (FL16  600 or higher). For example, "LEVEL 4" flight17 

operations became possible in 2022, and discussions are currently underway in public-

private committee and other bodies to further advance the use of Unmanned Aircraft. 

Concurrently, research and development of advanced air mobility are progressing, and 

the EXPO2025 Osaka, Kansai, Japan, scheduled in April 2025, accelerated the 

diversification of airspace utilization needs, triggered by the introduction of advanced air 

mobilities conducting flight operations around the venue. More precise air traffic 

management is required to address the increasing demand for the next generation air 

mobility and ensure integrated airspace management with existing aircraft. 

 

However, securing limited spectrum resources has become an issue due to the entry of 

the next generation of air mobility services, in addition to growing demand for 

frequencies outside the aviation sector. 

  

 
16  FL (Flight Level): An isobaric value based on a standard atmospheric pressure of 1,013.2 hectopascals (29.92 inches of mercury). 

In Japan, FL is used to indicate altitudes of 14,000 ft or higher. 
17 Level 4 flight operations: Unmanned aircraft flight beyond visual line of sight in an inhabited area (which means the UA will fly 

over third Parties) without a visual observer as an assistant. 
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Figure 1-12 Trends in indicators related to measures to increased air traffic 

 

Note 1) Due to the impact of COVID-19, direct comparisons are difficult for 2020 and 2021, so these figures are provided for reference 

only. 

Note 2) The metropolitan area surrounding airspace refers to the air route sectors handling air traffic around airports in metropolitan 

area. 

Note 3) The maximum number of aircraft that can be handled is the total number of aircraft that can be handled in the air route sectors 

of the metropolitan area surrounding airspace and does not necessarily correspond to the number of aircraft permitted to take 

off or land at metropolitan area airports. 
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ᵓ Utility 

To enhance aviation convenience, we have been promoting the introduction of RNP-

AR approach procedures, LP/LPV approach procedures, airport CDM, and 

AMAN/DMAN/SMAN18. 

However, in recent years, due to the increase in traffic volume and a concentration and 

uneven distribution of traffic flows at specific altitudes and sectors, operational efficiency 

aircraft on-time performance have declined. Additionally, there has been a decrease in 

flight availability and punctuality due to the intensification and increased frequency of 

natural disasters (Figure 1-13). 

 

On the other hand, major cities in Japan are connected via a world-renowned high-

speed rail network, the Shinkansen. It is expected that the competitive environment 

surrounding domestic air transportation will undergo structural improvements in the 

future due to the extension of the Shinkansen and the development of new rail networks, 

such as the Linear Chuo Shinkansen (New bullet train in Japan). 

 In this context, Japan's air transportation is expected to provide even higher levels of 

utility than before, and it is also expected to serve as an alternative means of transportation 

in the event of disasters. 

 

Furthermore, as Japan faces a significant population decline and an aging society, there 

is growing interest in advanced air mobilities as a new option to meet the transport needs 

of elderly people, along with others who have difficulty traveling in rural areas. Advanced 

air mobility may also address increasing demand for travelers to such destinations, 

addressing growth in tourism and the diverse mobility needs within both rural and city 

area to improve the business environment. 

  

 
18 AMAN/DMAN/SMAN (Arrival Manager/Departure Manager/Surface Manager): Managing the air traffic to maximizes airport 

capacity by predicting the information of the aircrafts during the departure, arrival, and ground movement phases. 
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Figure 1-13 Changes in convenience indicators  

 

Note: Due to the impact of COVID-19, direct comparisons are difficult for 2020 and 2021, so figures are shown for reference only.  
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ᵔ Operational Efficiency and the Environment 

ICAO19 is advancing discussions toward achieving carbon neutrality (LTAG)20, and 

there is growing social demand for decarbonization in the aviation sector (Figure 1-14). 

Implementing global warming countermeasures is a common challenge worldwide, and 

Japan is also required to take measures toward achieving carbon neutrality by 2050. Given 

the expected increase in traffic volume, it is necessary to further intensify efforts to reduce 

CO2 emissions, and additionally, it is important to consider other factors besides CO2 

that may influence global warming. 

 

Furthermore, due to rising fuel prices and other factors, efforts to reduce fuel 

consumption for operational cost reduction are becoming increasingly important, making 

improvements in operational efficiency even more critical (Figures 1-15, 1-16, and 1-17). 

 

Furthermore, aircraft noise mitigation measures remain an important challenge, and it 

is necessary to actively pursue noise reduction solutions while securing the understanding 

and cooperation of local communities. 

Figure 1-14 ICAO Long-Term Aspirational Goals (LTAG) 

 

 

 

 

 
19 ICAO (International Civil Aviation Organization): The International Civil Aviation Organization. Established in 1944 based on the 
Chicago Convention (officially known as the Convention on International Civil Aviation), the ICAO is a specialized agency of the 

United Nations. Its purpose is to promote the cooperation of states in order to ensure the safety and orderly development of 

international civil aviation and the sound and economic operation of international air transport on the basis of equality of opportunity. 
20 LTAG (Long-Term global Aspirational Goal): A long-term goal adopted at the 41st ICAO Assembly in 2022, aiming to achieve 

net-zero CO2 emissions from international aviation by 2050. 
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Figure 1-15 Trends in operational efficiency indicators 

 

Note: Due to the impact of COVID-19, direct comparisons are difficult for 2020 and 2021, so figures are shown for reference only. 

Figure 1-16 Trends in environmental indicators 

 
Note: Due to the impact of COVID-19, direct comparisons are difficult for 2020 and 2021, so figures are shown for reference only. 

Figure 1-17 Jet Fuel Price Trends (Left) and Fuel Costs as a Percentage of Airline 

Operating Expenses (Right) 

  
Source: U.S Energy Information Administration ñU.S. Gulf Coast Kerosene-Type Jet Fuel Spot Price FOB (Dollars per Gallon)ò 

IMFΓIMF Exchange Ratesò 

Based on financial results for fiscal year 2023 at selected Japanese airlines (those that disclose information) 
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ᵕ Stability and Reliability 

Air traffic systems are the foundation of air transportation, and any disruption in their 

functionality will lead to significant negative economic and social impacts. Therefore, it 

is essential to ensure their stability and reliability while minimizing the impact on 

operations in the event of unforeseen circumstances. 

 

In recent years, as aviation transportation systems have become more advanced and 

complex, over-dependence on aircraft operation systems, application of air traffic control 

operational standards, and CNS21 systems have increased significantly. In this context, 

threats such as major failures to satellite communication systems, jamming or spoofing 

against GNSS signals, and cyberattacks have grown increasingly severe. Furthermore, in 

addition to large-scale system failures, the intensification and increased frequency of 

natural disasters have led to cases where air navigation facilities22 and equipment failures 

have occurred, significantly affecting operations (Figure 1-18). As an emergency 

response, airport operating hours have been flexibly extended, and aeronautical safety 

personnel have been dispatched to affected airports as emergency response teams (TEC-

FORCE23) to actively support disaster recovery efforts. 

 

Figure 1-18 Satellite Navigation (Left) and Communication Facility Failures Due 

to Disasters (Right) 

 

 

 

  

 
21 CNS:Stands for Communication, Navigation, and Surveillance. 
22 Air Navigation Facility Facilities that assist aircraft navigation using radio waves, lights, colors, or shapes. 
23  TEC-FORCE:Technical Emergency Control FORCE,is Anthe organization of Ministry of Land, Infrastructure, Transport and 

Tourism that works to quickly assess damage, prevent the occurrence and spread of damage, and facilitate the early recovery of 

disaster-affected areas during large-scale natural disasters, while supporting local governments. 
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ᵖ International collaboration 

In other countries, efforts are underway to formulate and revise long-term 

modernization plans, with a focus on responding to the next generation of air mobility 

and introduction of new digital technologies. 

 

ICAO established the Global Aviation Safety Plan (GASP)24 in 1997 with the aim of 

globally improving aviation safety. The GASP has recently been updated every three 

years, identifying high-risk incidents such as runway incursions, runway excursions, mid-

air collisions, loss of control in flight, and controlled flight into terrain. Separately, the 

ICAO Global Air Navigation Plan (GANP)25  is scheduled to be revised in 2025, 

incorporating additional perspectives such as environmental responsiveness and 

resilience26, as well as the utilization of Artificial Intelligence (AI) technology. 

 

In the United States, discussions are underway to realize TBO, improve airport 

infrastructure, enhance safety and security, and introduce next generation air mobility. A 

future plan succeeding NextGen27 is scheduled to be formulated by 2027. 

 

In Europe, the SESAR28 revised its master plan in 2024. This plan focuses particularly 

on digitalization and reducing environmental impact reduction. The technical elements 

necessary to achieve this include TBO, greater data volumes, higher levels of automation, 

humanïmachine teaming, and dynamic airspace solutions. 

 

In the Asia-Pacific region, the ICAO's regional air traffic plan (APAC ANP)29 includes 

implementation policies for ATM and CNS, addressing issues such as information 

security measures. Discussions are also underway regarding SWIM and FF-ICE30 

 
24 GASP (Global Aviation Safety Plan): A plan aimed at improving aviation safety and related areas in ICAO member states. It seeks 

to continuously reduce the risk of fatal accidents through the development and implementation of regional and national aviation safety 

plans. 
25 GANP (Global Air Navigation Plan):  The Global Air Navigation Plan established by the ICAO to coordinate the advancement of 

aviation traffic services to enable member states to appropriately respond to future increases in aviation traffic. 
26 Resilience: The ability to maintain safety and air navigation services while responding to and adapting to emergencies quickly and 
efficiently and restoring normal operations. 
27 NextGen (Next Generation Air Transportation System): A program to enhance the US airspace system, promoted by the FAA. 
28 SESAR (Single European Sky ATM Research): A series of programs to define, develop, and deploy technologies necessary for the 

transformation of European air traffic management, jointly promoted by the EU (EASA) and EUROCONTROL. 
29 APAC ANP (Asia Pacific Air Navigation Plan): An air traffic plan for the Asia-Pacific region that serves as a bridge between the 
Global Air Navigation Plan (GANP) and the plans of individual countries. It was revised to its current structure following a decision 

by the ICAO Council in June 2014. 
30 FF-ICE ïThe Flight and Flow Information for a Collaborative Environment (FF-ICE) is a concept developed by ICAO to facilitate 
the sharing of a richer set of information among all stakeholders that are involved in a flight. FF-ICE is considered a key enabler of 

the future Trajectory Based Operations (TBO) environment. The concept has been broken down into the following two components 

for further exploration. 

Å Release 1 (R1) ï Focuses on the services that exchange pre-departure information 

Å Release 2 (R2) ï Focuses on the services that exchange post-departure information 
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frameworks. Additionally, the APAC TBO Pathfinder Project31  was launched in 2024 

with the participation of 10 countries, to include Japan, the United States, China, and 

Singapore. 

 

On the other hand, in recent years, many regions are facing ongoing conflicts, and 

geopolitical risks have increased due to the instability in the international affairs. Under 

such circumstances, it is essential to collaborate with other countries to improve the air 

traffic environment so that international airlines can not only transport passengers but also 

reliably support Japan's supply chains. 

 

  

 
31 APAC TBO Pathfinder Project: A project to strengthen cooperation among air traffic control units in the Asia-Pacific region, build 

a common understanding, and promote the evaluation and demonstration of the benefits of TBO, as well as the creation of a roadmap 

for its implementation, with the aim of realizing TBO. 
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(3) Necessity of revising CARATS 

 

Based on the progress of previous initiatives and recent operational environment 

changes, revision to CARATS will be revised to address current and anticipated 

challenges (Figure 1-19). 

Figure 1-19 Major Issues Surrounding CARATS 
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2. Vision for the future 
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CARATS2040 Vision for the Future 

 

In the aviation field, ensuring safety and security is the top priority. So, we will utilize 

digital technologies such as application of AI technologies to prevent miscommunication 

between air traffic controllers and pilots, improve the detection accuracy of airport 

surveillance systems, while optimizing and streamlining overall air traffic control. By 

reducing the risk of human error, we aim to minimize aviation accidents and serious 

incidents caused by air navigation services. 

 

At the same time, by 2040, global aviation demand is projected to double compared to 

2019 levels, while Japan's aviation demand is expected to increase by approximately 1.5 

times compared to 2019 demand level (Figures 2-1 and 2-2).To address this demand and 

further enhance aviation convenience, it is aim of CARATS2040 that the current air traffic 

control operationsðcentered on traffic flow control measures such as airspace-segmented 

control instructions and departure holdingðwill be transformed into a 4D trajectory32-

based operations that manages the trajectories of all aircraft in all flight phases from 

departure to arrival in a time-based manner. In this process, various operational 

requirements (flight intent such as flight purpose, route, altitude, etc.) and detailed 

weather information related to the operation of existing aircraft and next generation air 

mobility will be shared in real time among air traffic control, aircraft operators, airport 

companies, and other flight relevant parties. Ultimately, air traffic control units and 

operators will flexibly select efficient routes, altitudes, and other parameters, coordinate 

aircraft trajectories, and achieve smooth and efficient operations (Figure 2-3) based on 

this 4D trajectory-based operational information-sharing construct. 

Figure 2-1 Global Air Travel Demand Forecast (Number of Passengers) 

 

SourceGlobal Outlook for Air Transport(December 2023,IATA) 

 

 
32 4-dimensional trajectory: A trajectory that adds time to the 3-dimensional position information of an aircraft. 
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Figure 2-2 Air Transport Demand Forecast (Number of Flights) in Japan (Fukuoka FIR) 

 
Note: Based on₈Global Outlook for Air Transport₉ (June 2024,IATA)and estimate by using sing the growth rate on₈Post-COVID-
19 Forecasts Scenarios -COVID-19 IMPACT ON THE ICAO LONG-TERM TRAFFIC FORECATS-₉ January, 2024 

Figure 2-3 Achieving TBO 

 

Additionally, the expansion of next generation air mobility and advancements in 

operational technology are expected to increase the density and frequency of use in both 

low-altitude and high-altitude airspace, potentially transforming the skyline. In low-

altitude airspace, unmanned aircraft are expected to play a significant role in tasks such 

as inspections in areas where visual confirmation is difficult or at high elevations, in rapid 

situation assessment during disasters, and as a convenient and everyday means of 

transport for small-scale cargo delivery. Furthermore, advanced air mobility is anticipated 

to emerge as alternative transportation options for areas with geographical constraints or 

challenges, such as mountainous regions, and as urban air taxis.  

In high-altitude airspace, HAPS and space reusable vehicles are also expected to be 
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commercialized. Therefore, efforts will be made to achieve safe and efficient air traffic 

through airspace management tailored to the flight characteristics of aviation mobility 

and the type of airspace, as well as the development and improvement of CNS required 

for remote operation and automated/autonomous navigation (Figure 2-4). 

Figure 2-4 Safe and efficient operation of diverse air mobilities 

 

Furthermore, based on the target set in the Global Warming Countermeasures Plan 

developed in 2021in which the Japanese Government aims to reduce CO2 emissions by 

46% from 2013 levels by fiscal year 2030, we will reduce CO2 emissions per unit of 

transport by approximately 16% through improvements in aircraft performance and 

operational efficiency, with the goal of achieving carbon neutrality by 2050. 

In addition, we will work to reduce aircraft noise with the understanding and 

cooperation of local communities.  

 

Regarding CNS, technology infrastructure supporting air traffic systems, we will 

enhance resilience by securing alternative support measures. We will also strengthen the 

robustness and redundancy of air traffic systems to prepare for unforeseen circumstances 

such as natural disasters, system failures, and cyberattacks. Furthermore, we will aim to 

minimize impact on operations and achieve early restoration of operations through rapid 

information sharing among relevant parties using digital technology. 

 

In addition, we will strengthen cooperation with foreign air traffic control facilities and 

other organizations, leading international discussions contributing to the development of 

international air traffic. 
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CARATS2040 Setting of targets and indicators 

 

To realize the aforementioned vision for the future, we have set targets in the following 

six areas and established various indicators to objectively assess progress toward 

achieving each target (Figure 3-1). Additionally, we will conduct not only quantitative 

evaluations based on these indicators, but also qualitative evaluations of each target and 

will review the indicators themselves as necessary. 

Figure 3-1 Examples of Goals and Indicators 

Year of baseline: 2024, Target year: 2040 

Region Goals Indicator Example 

ᵑSafety and 

security 

Reduce the occurrence of aviation 
accidents caused by air navigation 
service 
[Zero aviation accidents caused 
by air navigation service, 50% 
reduction in serious incidents]*1 

- Number of aviation accidents, 
serious incidents, and 
incidents below that level 

- Number of preventive 
measures taken under SMS 

ᵒUse of 

Airspace 

Achieving advanced utilization of 
airspace and expanding airspace 
capacity 
[Approximately 3 million aircraft 
per year]*2 

- Number of aircraft that can be 
handled by air traffic control 

ᵓUtility Improving convenience for 
operators and passengers 

- Punctuality 
- Service rate 

ᵔOperational 

Efficiency and 

the Environment 

Achieving greater operational 
efficiency and implementing 
global warming countermeasures 
[Operational improvements 
reduce fuel consumption and CO2 
emissions by 6%]*3 

- Fuel consumption 
- CO2 emissions 

ᵕStability / 

reliability 

Providing stable control services 
even during disasters, minimizing 
impact on flights 

- Number of incidents affecting 
flight operations due to air 
traffic system failures 

- Number of countermeasures 
taken 

ᵖInternational Contributing to the development 
of international air traffic  

- Number of contributions to 
international conferences  

- Number of contributions to 
international technical 
cooperation 

* 1: In line with the ICAO GANP's goal of zero aviation accidents and a 50% reduction in serious incidents, Japan has adopted the 

same objectives. 

* 2: It is projected that aviation demand will increase by approximately 1.5 times by 2040. Assuming that Japan's annual aircraft 

handling capacity will be approximately 2 million aircraft in 2024, the handling capacity will also be increased by 1.5 times to 

approximately 3 million aircraft per year to align with the expected demand growth. 

* 3: Taking into account our country's goal of reducing CO2 emissions by 10% through operational improvements by 2050, the CO2 

reduction target for 2040 has been set at 6%. 
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To achieve air traffic system renovation with the above goals, we will implement 

various measures in line with the following six initiatives (Figures 4-1 and 4-2). 

Figure 4-1 Direction of Future Efforts 
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Figure 4-2 Outlook for Future Initiatives 
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(1) Strengthening Safety and Security Measures 

(Related Targets ŋ , o, ᴗ) 

 

By strengthening safety and security measures in the field of air traffic, we will 

minimize the risk of aviation accidents and other incidents involving air navigation 

services. 

 

On the air traffic control side, we will advance the development and introduction of 

digital towers33 from the perspective of strengthening external monitoring and improve 

the accuracy and reliability of airport surveillance systems through ADS-B34 and image 

recognition technology (Figure 4-3). Additionally, we will develop and introduce air 

traffic control support systems that detect and warn of dangerous situations caused by 

misunderstandings between air traffic controllers and pilots through the use of voice 

recognition technology (Figure 4-4). 

Figure 4-3 Utilization of image recognition technology 

 

Figure 4-4 Utilization of voice recognition technology 

 

 
33 Digital Tower: A method of air traffic control utilizing digital technology, which not only provides remote air navigation services 
(remote tower) but also aims to improve visibility in blind area of the control tower and provide backup in case of emergencies such 

as disaster to the control tower. 
34 ADS-B (Automatic Dependent Surveillance-Broadcast): A function that automatically and periodically transmits and receives basic 

dynamic information (position, speed, etc.) of aircraft.  
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For flight operations, mutual awareness among between aircraft using ADS-B-enabled 

onboard devices enables the detection of surrounding aircraft, thereby reducing the risk 

of aircraft collisions. Furthermore, in-flight meteorological observation and prediction 

information, such as turbulence and lightning, will be expanded and enhanced to improve 

operational safety and efficiency. 

 

Additionally, both control and aircraft sides will consider the practical application of 

runway incursion detection systems (SURF-A35 , etc.), and optimizing and organizing 

overall air traffic to reduce congestion and convergence of arriving and departing aircraft, 

thereby reducing the risk of collisions on runways (Figure 4-5).Furthermore, the 

introduction of A-SMGCS36 will enable safe and efficient ground movement of aircraft 

based on automatic guidance using aeronautical lights and other systems (Figure 4-6). 

Figure 4-5 SURF-A 

 

 

Figure 4-6 A-SMGCS 

 

 

Meanwhile, regarding the next generation of advanced air mobility such asΓair taxisò, 

we will advance efforts to establish the necessary technical requirements and operational 

rules for ensuring safety in traffic management, while considering technological 

development and international trends, with the aim of creating an environment conducive 

to operational implementation.  

 
35 SURF-A (Surface Alerting): An airborne function that issues warnings to prevent collisions on runways using ADS-B. 
36 A-SMGCS (Advanced Surface Movement Guidance and Control System): A system composed of surveillance functions, routing 

functions, and guidance functions to ensure safety and maintain airport capacity under all weather conditions 














































