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)

Vision

NARAE

Background

Ministry of Land,

To achieve a global air traffic management system interoperable with any usersin al I flight
phases, an agreed safety level , optimal economic operations, environmental sustainability,

® GANP - Global Strategy

and the requirements for the national security should be met

MOLIIT

Infrastructure and Transport

/

seamless global navigation system.

Sustainable Development

+ Sustainable air transport growth depends on a high-performing and

* The global air navigation system ensures safe aviation through the
collaborative integration of humans, information, technology, facilities
and services.

+ Greater connection of passengers and goods, ensuring the
sustainability of the growing aviation industries

Technical scope

Global Air Navigation System

o To To T I

Aerodrome operations
Air traffic management
Meteorology
Aeronautical information
Search and rescue
services supported by air,
ground and space-based
CNS capabilities

A En-route operations to
integrate airport operations
and flight turnaround.

Community scope

A All stakeholders involved in
the provision of, or
requiring the use of, air
navigation resources.

PBO Approach

* Inaddition to the fundamental aviation performance principles of safety,
security and environmental and economic sustainability , 11 Key
Performance Areas (KPAs) are provided as performance requirements.

+ Global air navigation system built on agreed Performance based
standards* (ASBU frameworks) in accordance with specific operations
and requirements should be implemented as needed.

* Inthe past, the modemization of air navigation systems was guided by technological

innovations implemented at individual state levels which created a gap betweenaviation

ecosystems leading to global disparities. To reduce the disparities, a PBO approachis

required
. Operational Performance
A A Global
Cost-effectiveness Interoperability
é gafetyt A Capacity A Access and
A ecurity A Efficiency equity
Environment A Predictability A Participation by
A Flexibility the ATM
community
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2. ICAO APAC Seamless ANS Plan (RANP)

Notwithstanding Asia Pacific RANP sharing a common strategy of GANP pursuing modemization of ANS, RANP \ol. 1
additionally requires collaborative actions on Air Transportation in Asia Pacific Region.

— Action
-~~~ Contribution ICAO HQ Environment Considerations
""""""" Harmonization l

l * The State Action Plans on CO2 Emissions

] ) Reduction coordinated together.
General ~__ Onlinelnteractive - Decision Making utiizing the results of
Planning Principles Planning Tools environmental analysis.

i | * ICAO's Fuel Savings Estimation Tool(IFSET)
: : available to help quantify environmental
1 1

v v benefits.
Vol2&3  Environmental considerations must not
VoIl Facilities and Services, compromise the acceptable level of safety
> Basicpartof Air - Implementation and and should be balanced with operational and
Navigation Plan ASBU Documents economic factors.

PIRGS / ROs T Civil/Military Co-op Mechanisms

+ Civil/military cooperation to enhance the

Qs S Flexible Use of Airspace leading to more
A The GANP sets global priorities to achieve a seamless, harmonized direct routing with savings in fuel and
air navigation system. associated emissions.

A The RANP is a document that translates the global vision and
strategy of the ICAO GANP into plans tailored to the regional context.

= The NANP is under the responsibility of the State, focuses on national
planning.

+ Close coordination between civil ATS units
and relevant military operational control units.
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3. National ATM Reformation and Enhancement (NARAE)

- Development of GANP and RANP

Increased Air Traffic Demand

* ICAO recommends each state to establish its customized « Several solutions such as Flow Management are in place to
National Air Navigation Plan considering their Regional Air handle the air traffic volume.

Navigation Plan. « Civil-military cooperation is ongoing to set an environment of
flexible airspace operations.

Advent of UAM Importance of environmental impacts

» The feasibility of Urban Air Mobility (UAM) with its early * For the protection of international aviation environment,

commercialization and market growth has been rising via countries around the world participating in efforts such as

changing forms of transport and technological development. optimizing flight procedures to reduce fuel bum and

implementing the Carbon Offsetting Reduction Scheme for
International Aviation(CORSIA).
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3. National ATM Reformation and Enhancement (NARAE)

"Considerations for ATM Efficiency to Reduce Carbon Emissions”

Flexible Paths
Trajectory Based Operation (TBO)

User-Preferred Routes

A TBO is fundamental to realizing the ICAO
Global ATM Operational Concept.

Dynamic Airborne Reroute Procedure A Sharing of trajectory information and
providing access to the best data.

Continuous Climb Operations and A Managing trajectory information using
Continuous Descent Operations Collaborative Decision Making(CDM)

A Using a shared trajectory as a unified flight

Arrival Management and plan with common goals.

Departure Management Integration

Airspace and Airport Operational Predictability Fuel burn and

Throughput Flexibility CO, Emissions
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3. National ATM Reformation and Enhancement (NARAE)

Vision : Trajectory Based Operations

&
L |
SWIM to share information on Real time flight management - FRTO by virtue of setting |2§;(££sedl Cve.:ap aICItyr?:r‘:I/amval’l
operations - meteorology - flight information sharing through optimal air navigation management and interval
plans advanced ATFM environment management
A Y
— -'—_ —
..--: oL TR ) N
— ' A Free-Route Operations
System Wide Information Air Traffic low ~ * ¥ ) (FRTO) :
Management Management Increased Capacity
(SWIM) (ATFM) (Capacity)

=D @ @) G
AMET DAIM FE-ICE NOPS SURF ACDM Altemative H‘:GJIEU% Performance  Communication CSEP APTA WAKE
Survellance ‘Airspace Based Infrastructure

Advanced Digital Fight and Navigation
Meteordlogical  Aeronautical Fow Opelanors Opetalms Couxxawe Sepaam Acoasbity Tubuenoe
Information Information  Information DecisionMaking Separation
Management for CDR INVANYAS
Colaborative - - DO
Environment RSEQ Conditional ~ Nawigation ﬁg
Ruway  Anmival Management SafetyNets  Conti wous
% Refer to ICAO TBO Application Concept Sequencng & Departure CGimbyDesoent
Management Operations

To enhance ATM operational efficiency, the implementation of Trajectory-Based
Operations (TBO) is essential, which requires the execution of the relevant ASBU elements 7
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3.1 Master Plan for NAS Development
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| VISION

| Improvement Targets by Performance Area

Improve Flight Safety

Beginning(2019)

# of ATC Incidents
0.446 case /100 thousand

Vision and Improvement Targets

# of ATC Incidents

0.44 case /100 thousand
(1.3%V)

[ -
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# of ATC Incidents

0.22 case /100 thousand
(50% )

Increase Operation

Efficiency

Domestic 6 3min,
International 9 7min

Domestic 62.7min,

International 96.7min
(Flight hours 0.5% V')

Domestic 56.7min,

International 87.3min
(Flight hours 10% V')

Increase Traffic
Capacity

Improve User
Convenience

Total # of flights
84 0thousands

Departure 76.3%,
Arrival 76.1%

Total # of flights

840thousands
(Recovery of ATM air traffic volume)

Departure / 7%,

Arrival 7 7%
(Punctuality 1% 1)

Total # of flights
1690 thousands

(2 times of air traffic volume )

Departure92 %, Arrival 9%
(Punctuality 20% 1)

~ \
Reduce Fuel Annual average fuel consumption 7. 14 tons | aircraft 20.3 tons | aircraft
Consumption 7.17 tons/ aircraft (Fuel Consumption 0.5% ) (Fuel Consumption11% )
Decrease in CO, Annual average CO2 emissions 22.6 tons ] aircraft 20.3 tons / aircraft
Emissions 22.7 tons/aircraft (CO2Emissions 0.5% ) (CO2Emissions 11% )
\ y
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| Results of Analysis by Performance Area

» Throughput : Sharp drop in 2020 from 2019 levels, then arising trend. + Since 2020, as throughput increased, arrival and departure punctuality
+ Safety: Air traffic safety incidents have been rising steadily since 2021. declined, but slightly recovered in 2023.
Year Throughput (10,000 flights) Safety Year Dep Punctuality (%) Arr Punctuality (%)
2019 84.2 0.237 2019 76.3 75.2
2020 421 0.237 2020 79.6 75.0
2021 46.5 0 2021 76.3 66.9
2022 54.0 0.185 2022 71.6 63.4
2023 78.1 0.512 2023 71.9 72.0
Efficiency
« Domestic : Experiencing minor increases and decreases compared to 2019. + Changes in fuel consumption and carbon emissions are identical
* International : Sharp drop in 2021, followed by growth from 2022 onward. +  Shows minor fluctuations without a clear trend.
Year Dom Efficiency (min) Int Efficiency (min) Year Fuel Consumption (ton/flight) CO, Emissions (ton/flight)
2019 63 97 2019 7.17 22.7
2020 - - 2020 6.85 21.7
2021 65 78 2021 7.05 22.3
2022 64 86 2022 7.02 22.2
2023 64 88 2023 6.97 22.0

10
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Tasks Related to Enhancing ATM Operational Efficiency

NARAE (National ATM Reformation And Enhancement)

Tasks for Enhancing ATM Operational Efficiency

- 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 Building Systems/Infrastructure Supporting ATM

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 Al

Safety

Efficiency 7 (

Punctuality

Fuel Consumption
CO2 Emissions

11
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Tasks Related to Enhancing ATM Operational Efficiency
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Tasks for Enhancing ATM Operational Efficiency

- Flexible use of airspace through civil/military cooperation

— [nefficient Airspace Use due to many prohibited/restricted airspaces and separately operated Civil/Military airspace in ROK

- Collaborative use of airspace considered at a planning stage, fully understanding operational restrictions of airspace and
preferred/requested airspace by its users

- Flexible use of airspace [Enhancing Air Traffic Efficiency and Flight Economy]

* In order to use limited airspace efficiently, cooperation has been
enhanced between ATS centers and air forces such as Civil and
Military airspace management team (‘21~)

[ FUA Before/After ]

A Increased airspace capacity and

reduced alr traffic delays A Reduction in distance, time and fuel

- Sharing operational state of airspace [Efficient and Flexible Airspace Management]

» With Enhanced cooperation between Civil and Military airspace
management, National Airspace Integrated Management
System (NAIMS) sharing plans for use of airspace has been
vitalized and advanced('21~)

* (Benefits) Efficient operations via conditional route planning = A
when capacity is expected to be exceeded. A Optimizing airspace usage A Enabling operations along optimal routes

Class A Q e
(Bry Arway) Yommmmm s R 57
N Bm IO~ N2 = 3
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Tasks Related to Enhancing ATM Operational Efficiency
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Tasks for Enhancing ATM Operational Efficiency

- Flexible use of airspace through civil/military cooperation

- Adjustment of airspace in the capital area

» Hourly traffic capacity at Incheon airport has been increased by
coordinating its airspace and improving DEP/ARR procedure
with civil/military cooperation('21~)

* (Benefits) Expanding airport capacity to become a mega Northeast
Asian hub handling over 100 million passengers per year.

- Reassessment of the airspace system

» Comprehensive mid- to long-term revision of the national
airspace system to meet growing air traffic demand and adopt
new airspace management methods.("25~)

* (Benefits) Dispersing traffic through new route openings and
shortening flight paths by utilizing high-altitude airspace.

[Enhanced capacity and operational efficiency]
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A Increased airspace and airport A Addressing future traffic demand
capacity (e.g., UAM)

-y =t s
s .
" 1
{ il ‘f‘“t,ﬁ i
'vff‘ e ey
.mmw , 4]_1! - e
*  Optimizing airspace for new types of A Enhancing safety through traffic
aircraft distribution
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Tasks Related to Enhancing ATM Operational Efficiency

Tasks for Enhancing ATM Operational Efficiency

- Establishment of an operational concept for 4D trajectory m

== Automation and systemization of DEP/ARR sequencing which has been currently made by controller's experience and ability
= Advancement and high predictability of AFTM via a decision support program and real-time information sharing
= Transition to 4D trajectory base

- Advancement of surface management [Enhancing efficiency in aircraft operations]

* Introduction and application of time-based DMAN and AMAN to
major airports considering ground movement, airspace situation,
etc.(~'24)

* (Benefits) Improved accuracy through [l integration,
enabling efficient decision-making, and reducing fuel
consumption and flight time.

m Implementation of AIDC [Enhancing air traffic control efficiency]

* Expanding the ATS Interfacility Data Communication(AIDC)
between neighboring countries such as Japan and China to the
AIDC between the domestic control agencies (Area Control <>
Seoul/Jeju App Control)( ~ '23)

* (Benefits) Enables automatic transfer of control authority
between neighboring FIRs and approach control areas, A A
simplifying coordination and reducing controller fatigue.
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