
Enhancing ATM Operational Efficiency for 
Carbon Emission Reduction : 

with a focus on the NANP(NARAE)
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1. ICAO Global Air Navigation Plan (GANP)
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BackgroundⅠ

an agreed safety level , optimal economic operations, environmental sustainability, 
and the requirements for the national security should be met

Vision

Sustainable Development PBO Approach

GANP - Global Strategy
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2. ICAO APAC Seamless ANS Plan (RANP)
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BackgroundⅠ

Environment  Considerations

Civil/Military Co-op  Mechanisms

RANP Vol.1 
additionally requires collaborative actions on Air Transportation in Asia Pacific Region.

RANP

GANP

▪

▪

NANP
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BackgroundⅠ

3. National ATM Reformation and Enhancement (NARAE)

Development of GANP and RANP

Advent of UAM

Increased Air Traffic Demand

Importance of environmental impacts
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"Considerations for ATM Efficiency to Reduce Carbon Emissions"

BackgroundⅠ

Flexible Paths

User-Preferred Routes

Dynamic Airborne Reroute Procedure

Continuous Climb Operations and
Continuous Descent Operations

Arrival Management and
Departure Management Integration

…

Trajectory Based Operation (TBO)

•

•

•

•

Airspace and Airport 
Throughput

Operational Predictability 
Flexibility

Fuel burn and
CO2 Emissions

3. National ATM Reformation and Enhancement (NARAE)
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BackgroundⅠ

3. National ATM Reformation and Enhancement (NARAE)

System Wide Information 
Management

(SWIM)

Air Traffic Flow 
Management

(ATFM)

Increased Capacity
(Capacity)

Vision : Trajectory Based Operations

Free-Route Operations
(FRTO)

CDR NAVS

ASUR FUA PBN COMI

SNET
CDO/
CCORSEQ

AMAN
DMAN

AMET DAIM FF-ICE NOPS SURF ACDM CSEP APTA WAKE

SWIM

advanced ATFM

FRTO 
Increased Capacity
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BackgroundⅠ
3.1  Master Plan for NAS Development

Direct Route, FUA, UPR

CDO/CCO

CDO/CCO, PBN SID/STAR, 
Point merge

UTM, New  entrants
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Ⅱ
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| VISION

| Improvement Targets by Performance Area
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Improve Flight Safety

Improve User 
Convenience

Reduce Fuel 
Consumption

Decrease in CO2

Emissions

Increase Operation 
Efficiency

Increase Traffic 
Capacity
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Ⅱ

| VISION

| Results of Analysis by Performance Area
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Ⅲ

Flexible use of airspace through civil/military cooperation

Establishment of an operational concept for 4D trajectory

Increase of capacity via operational improvement

Optimization of  ATM service by enhancing ATM functions 

Tasks for Enhancing ATM Operational Efficiency 

Establishment of a digital aviation information system 

Establishment and Operations of SWIM

Data based ATM decision making support

Provision of remote ATM service based on AI

Tasks for Building Systems/Infrastructure Supporting ATM 
Efficiency

NARAE  (National ATM Reformation And Enhancement)

Safety
Efficiency
Punctuality

Fuel Consumption
CO2 Emissions
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Ⅲ

Sharing  operational state of airspace 

Flexible use of airspace

Flexible use of airspace through civil/military cooperation

•
•

• •

Tasks for Enhancing ATM Operational Efficiency 
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Ⅲ

Reassessment of the airspace system

Flexible use of airspace through civil/military cooperation

Adjustment of airspace in the capital area

• •

•

Tasks for Enhancing ATM Operational Efficiency 
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Ⅲ

Advancement of surface management

Implementation of AIDC

Establishment of an operational concept for 4D trajectory

• •

•
•

Tasks for Enhancing ATM Operational Efficiency 
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Ⅲ

Establishment of an operational concept for 4D trajectory

Improvement of ATFM

• •

• •

Tasks for Enhancing ATM Operational Efficiency 



Runway Occupancy Time Management

Advancement of A-SMGCS
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Ⅲ

Increase of capacity via operational improvement

16

Tasks for Enhancing ATM Operational Efficiency 



Recategorization
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Ⅲ

Increase of capacity via operational improvement

RECAT was applied to arriving flights on the highest traffic day between May and October 2023.

RECAT was applied and analyzed for 1,545 flights at Incheon Airport and 655 flights at Gimpo Airport on May 31, 
June 16, June 20, August 11, and October 11.

RECAT was applicable to 41.7% of cases at Incheon Airport and 10.5% at Gimpo Airport 

RECAT Pilot Operation at Incheon and Gimpo Airports

Tasks for Enhancing ATM Operational Efficiency 



Recategorization
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Ⅲ

Tasks for Enhancing ATM Operational Efficiency 



Ⅲ

Expansion of CDRs

Optimization of  ATM service by enhancing ATM functions 

Tasks for Enhancing ATM Operational Efficiency 



Ⅲ

Expansion of CDRs

Tasks for Enhancing ATM Operational Efficiency 



Ⅲ
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Minimization of ATFM

Tasks for Enhancing ATM Operational Efficiency 



Ⅲ
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Expansion of CCO/CDO Prevention of Diversions due to Curfews

Tasks for Enhancing ATM Operational Efficiency 



Ⅲ

Electronic Aeronautical Information Integrated Management of Flight Plans

Establishment of a digital aviation information system 

24

Tasks for Building Systems/Infrastructure Supporting ATM Efficiency
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Digital-based Meteorological Information

Establishment of a digital aviation information system 

25

Tasks for Building Systems/Infrastructure Supporting ATM Efficiency
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Ⅲ

Establishment and Operations of SWIM

Establishment and Operations of SWIM

Tasks for Building Systems/Infrastructure Supporting ATM Efficiency



Air Traffic Data Platform/Center

ATM Decision Making Support System

Airport Management Platform
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Ⅲ

Data based ATM decision making support

Tasks for Building Systems/Infrastructure Supporting ATM Efficiency



Ⅲ
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AI Remote Tower Technology

Provision of remote ATM service based on AI

Establishment of ICWP

Tasks for Building Systems/Infrastructure Supporting ATM Efficiency



Establishment of 
integrated 

management 
system for Flight
·Aeronautical · 
Meteorological 
information

Advancement of 
functions for 

A-CDM,
A/D-MAN

Advancement of  
SIP  based on 

PBN
Expansion of CCO/CDO

Expansion/proceduralizatio
n of direct routes

Expansion of 
CCO/CDO

Advancement of 
SIP  based on 

PBN

Advancement of  
A-SMGCS , 
Aeronautical 

lighting system

Ⅳ
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Economic benefit from the decrease 
in delays and operation time

$24.3 million 

$71.1 million

$10 billion

Data and system support ensures “optimal seamless and  safe  flight paths”

A-CDM Establishment · 
Connection  

DEP/ARR management

Increase in Runway Capacity Advancement of A-SMGCS

Establishment of  4D TBO system

Digitalization of  Aviation 
Information

Establishment of GADSS

Construction of a New vehicle traffic 
management system

Construction of a digital based Air traffic 
system 

High-tech and standardized NAVAIDs

Management of NARAE implementation 

Flexible airspace operations with civil, military and international 
cooperation

Control capacity enhancement



Thank You

National ATM Reformation And Enhancement
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