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Traffic Recovery and Growth 

The global recovery remains on track with total RPKs (Revenue-

Passenger-Kilometre) currently at 103% of 2019 levels



Traffic Recovery and Growth 



Requirements for Airspace

Different Requirements for Airspace with Same 
Goals of Safety and Efficiency 

Safety & Efficiency



States’ responsibility and obligation

Chicago 
Convention

Article 3

a) This Convention shall be applicable only to civil aircraft and shall 
not be applicable to State aircraft. 

b) Aircraft used in military, customs and police services shall be 
deemed to be State aircraft. 

c) No State aircraft of a Contracting State shall fly over the territory of 
another State or land thereon without authorization by special 
agreement or otherwise, and in accordance with the terms thereof.

d) The ICAO Contracting States undertake, when issuing 
regulations for their State aircraft, that they will due regard for the 
safety of navigation of civil aircraft.  



System-wide information management

ATM System Evolution

Integration of Civil-Military ATM System

ANSP Aircraft Operators Aerodromes

Network Management

ASM                       FPL                  ATFM Meteorology Information      CNS



Why Civil-Military Cooperation in ATM?

Growing demand vs. Finite 
capacity

challenges related to the management of 
the limited airspace available to fulfil the 
needs of both civil and military activities 

Balance between Safety and 
Efficiency 

all airspace should be a usable resource, 
and all airspace should be managed 
flexibly

States’ responsibility and 
obligation

optimizing airspace for both civil and 
military operations results in nation-wide 
benefits. 

ATM System Evolution

requires global, regional and national 
cooperation between civil and military 
aviation authorities



What is CMAC?

Civil-Military 
Cooperation in ATM

Contingency 
Planning in case of 
airspace disruption

Interception of 
civil aircraft

Operational 
coordination between 

military and ATS

Coordination of activities 
potentially hazardous to civil 

aircraft

Procedures 
applicable to in-flight 

contingencies 

Enhancing interoperability 
between civil and military 

aviation systems

Protecting the 
ATM system 

infrastructure

maximum 
use of 

airspace

………



What is CMAC?

Collaboration

• Strategic long-term 
(5-20 years) 
envisioning, planning 
and development of 
future global aviation 
systems and 
operations, e.g. 
national plan

Cooperation

• more practicable 
effort towards 
developing mutually 
agreeable optimized 
solutions to strategic 
and pre-tactical 
issues and challenges 
in the nearer time 
horizon, e.g. LoA

Coordination

• the real-time 
exchanges of info 
and joint tactical 
decisions at the 
operational level, 
includes all the 
processes, 
procedures and 
actions conducted at 
the tactical phase 

Need for States to establish a framework for ensuring adequate collaboration, 
cooperation and coordination between civil and military aviation stakeholders



MilitaryDiffering 
in purpose

Differing 
structure

Civil

Objectives of CMAC

National security or 
defense

Varying 
needs

Global interconnection & 
economy

Generally similar around 
the world

Optimum route at the 
most efficient flight level 

Organized differently & 
regulated by mil authorities

Executing operations both 
planned and contingent



Military

Mutual safety & efficiency

Mutual trust, respect, transparency and understanding

Civil

Objectives of CMAC

Communication at All Levels!

Fulfil national requirements & 
meet obligations 

Same Airspace
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ICAO Regulatory Framework of CMAC

◼ Doc 7300—Chicago Convention

◼ Annex 2—Rules of the Air

◼ Annex 11—Air traffic Service

◼ Doc 4444—Air traffic Management & Doc 7030 — The Regional Supplementary 
Procedures

◼ Doc 9426— The Air Traffic Service Planning Manual

◼ Doc 9750—Global Air Navigation Plan & Doc 9854—Global Air Traffic 
Management Operational Concept

◼ Doc 9554—The Manual Concerning Safety Measures Relating to Military Activities 
Potentially Hazardous to Civil Aircraft Operations

◼ Doc 9443—Manual Concerning Interception of Civil Aircraft

◼ Doc 9985 —The Air Traffic Management Security Manual 

◼ Doc 10088—Manual on Civil-Military Cooperation in Air Traffic Management



➢ Focus: to provide guidance to States wishing to 
implement or improve civil-military cooperation in 
ATM, for safe and optimal use of the airspace

➢ Content: to provide information and guidance to 
relevant aviation authorities on the establishment 
of a framework for civil-military cooperation and 
coordination to enhance and optimize the 
management and use of the airspace, and to 
achieve and strengthen the trust between civil and 
military. 

➢ This manual supersedes Civil-Military Cooperation 
in Air Traffic Management (Cir. 330). 

Manual on CMAC – Doc 10088



17

1. A global opportunity

2. State aircraft operations and national security and defense 
considerations

3. Structures and implementation

4. Airspace organization and management

5. Civil/Military Interoperability

6. Civil and armed conflict, natural disasters, special activities

7. Civil-military cooperation performance measurement framework

8. ATM security

9. Air defense identification zones (ADIZs)

Manual on CMAC – Doc 10088



ICAO and Member States’ Role

2019 - Resolution A40-4, Appendix I 
Coordination and cooperation of civil and military air traffic

1. the common use by civil and military aviation of airspace and of certain facilities and services 
shall be arranged (by Member States)

2. the regulations and procedures established by Member States to govern the operation of 
their state aircraft over the high seas

3. the Secretary General shall provide guidance on best practices for civil/military coordination 
and cooperation

4. Member States may include, when appropriate, representatives of military authorities in their 
delegations to ICAO meetings

5. ICAO serves as an international forum that plays a role in facilitating improved civil/military 
cooperation, collaboration and the sharing of best practices. 
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What is Airspace Management?

• Airspace Management (ASM): is the process 
that allows the different needs of all airspace 
users to be met equitably. 
• “Conventional” ASM
• Flexible Use of Airspace 

• The ultimate goal of ASM: is to achieve the 
most efficient use of the airspace based on 
actual needs and, when possible, avoiding 
permanent airspace segregation.



What is Flexible Use of Airspace(FUA)?

• An airspace management concept based on the principle that 
airspace should not be designated as purely civil or military, 
but as a continuum in which all user requirements are 
accommodated to the greatest possible extent.

• Optimizing airspace for both civil and military operations 
result in nation-wide benefits, based on the principle “as civil 
as possible, as military as necessary” .



Basic Concepts

• Dynamic airspace
• Continuous process
• Meeting users need
• Avoid “wasting” airspace
• Enhance system performance

FUA vs “Conventional” ASM

• Static environment
• Negative impact on system 

performance
• Not in line with needs (e.g. 

H24 activated zones)

Do we still need “Conventional” Airspace?

Prohibited 
Area

Un-manageable 
Area

ATS Routes with no 
military conflict

……



Basic Concepts

Civil-Military 
Cooperation in ATM

Airspace 
Management

FUA vs 
“Conventional” ASM 

Concept

Coordination Interoperability

Infrastructure Training

……



ASM/FUA Levels

1

• Strategic Level—represents the long-term, high-level 
planning and support to achieve the goals of civil-military 
collaboration and cooperation

2

• Pre-tactical Level—refers to an intermediate preparatory 
planning phase or timeframe whereby the decisions and 
objectives made during the strategic phase are implemented

3

• Tactical Level—denotes the coordination mechanisms and 
exchanges between civil and military stakeholders in real-time 



Where to Start?

• Establish  legal and regulatory frameworks
• High-level commitment

• Develop frameworks for collaborative airspace planning policy/ 
strategy/agreements

• Review the national legal framework

• Develop a State airspace policy --- Priorities for airspace allocation, etc.

• National body
• CMAB: high-level civil-military aviation cooperation policy board

• CAOM: Committee for Airspace Organization and Management, 
established by CMAB

• Liaison/cooperation structures/mechanisms
• pre-tactical planning, AMC etc…

• tactical use of airspace
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• FUA is an application of efficient airspace management based on civil-
military coordination processes which are appropriate to the national 
needs. 

How to Understand FUA?

• How to understand the definition of FUA?
• Dynamic Airspace Management Process

• Selection of airspace options by ATM 
community based on actual need

• Civil and Military user’s requirements to be 
accommodated to the greatest extent possible

• Avoid permanent airspace segregation, any 
restriction or reservation should be of a 
temporary nature

• Improve system performance, airspace capacity 
and efficiency



Civil ATS  & Military 
Unit, Real-time 
coordination……

Basic Principles of FUA

Cooperation and coordination between civil and military authorities should be 
carried out at the strategic, pre-tactical and tactical phases to increase safety and 
airspace capacity and to improve the efficiency of aircraft operations

Tactical Phase

Pre-Tactical phase

Strategic phase

1

National 
Regulatory 
Framework

Implementation 
level

Operational 
level

High-level C/M Body 
(CAOM), Policies, Rules, 
Airspace structures……

Joint C/M AMC, 
Processes, AUP, 
Publications, ……

*CAOM: A Committee for Airspace Organization and Management



Basic Principles of FUA

ASM, ATFM and ATS should be established and interact in a consistent manner, 
including the establishment of the necessary means to exchange information

2

CDM: Collaborative Decision Making. A Process from which all participating parties 
can gain benefits through the negotiation of proposed options.



Basic Principles of FUA

The FUA concept should, when possible, be applied across national borders 
and/or the boundaries of flight information regions (FIRs), which will require 
international coordination

3



Where to Start? 

• Talk to each other – Formally and informally
• Reciprocal understanding

• High-level commitment on both sides
• MoT, MoD, DG, Defense Generals…

• High-level policy and guidance

• Develop structures: CAOM, AMC, management planning process, 
execution procedures, airspace structures…



FUA Airspace Structures 

→ Free Route Airspace (FRA)

Conventional 
Airspace Structure

FUA Airspace 
Structures

• ATS Route  

• ATC Sectors

• Prohibited Area (P)

• Restricted Area (R) 

• Danger Area (D) 

• Temporary Reserved Area (TRA)

• Cross-Border Area (CBA)

• Conditional route(CDR)

• Others
Note: the implementation of FUA structures is not advised in 
uncontrolled airspace for the safety of all airspace users.

SUA



Where to start? 

• Principles:
• Due consideration on its effect on civil, e.g. 

purpose, regularity, size, activation…

• Regular review of SUA (type, dimension…)  
and associated processes/procedures, less 
than every five years

• Review of SUA design:
• safety buffers, inside or outside the SUA 

(or a combination of two)

• standardized buffers when defining vertical 
and horizontal 

Reviewing SUA is fundamental at the 
strategic phase of FUA



Temporary Reserved Area (TSA)

P Prohibited

D Danger

R Restricted

P Prohibited

TRA
Temporary 

Reserved Area

Normally occupied H24

Non-FUA FUA Concept

An SUA could be 
defined as “manageable” 
if its activation decision, 
in terms of airspace 
volume and time, is the 
outcome of a negotiation 
process at the AMC level

“Manageable”



Flight 
planning 

possibility

Expected level 
of activity of 

associated SUA

Foreseen 
availability

CDR1CDR2

• Definition: A non-permanent ATS route or portion thereof which can be 
planned and used under specified conditions
• normally through TRA and/or “manageable” SUA(D\R) 
• established at FUA strategic phase
• linking to existing ATS route network, more direct

• Categories: 
• CDR1: permanently plannable
• CDR2: non-permanently plannable

• Properties: 
• Categories
• Alignment
• route designator
• availability for flight planning, etc.

• Published in the national AIP

Conditional routes (CDRs)



Conditional routes (CDRs)

Establish CDR1 and/or CDR2 through TRA/ 
“manageable” SUA (R/D) based on the features 
of the associated airspace

P/Non-M R/D

Prohibited area and 
non-manageable R/D, 
unable to establish CDR

CDRs are closely related to the associated SUA!



FUA Strategic Phase – AIP Publications

Conditional Route - CDR

Restricted Area - TRA

CBA



To develop and promulgate 
AUP/UUP/NOTAM 1-day before operation

Respond to specific short- notice airspace 
requirements and/or route optimization

To establish a CDM process for dynamic 
airspace allocation at tactical phase

Supporting system/tools for timely 
communication to all stakeholders

FUA Pre-Tactical Phase - AUP / NOTAM 

Airspace Management Cell Operations              



FUA Pre-Tactical Phase - AUP / NOTAM 

NOP Network Operations Portal (eurocontrol.int)

AUP/UUP

https://www.public.nm.eurocontrol.int/PUBPORTAL/


Communications between C/M:

- Dedicated coordination procedures
- Reliable means of communication, 

Liaison/Joint working location is preferable 
- Real-time access to flight data, including 

the intention of the controller
- Direct communication between C/M units:

- Active mode: actions of a controller
- Passive mode: without any action by the 

controllers, such as automatic dada exchange

Appropriate definition, agreement and 
execution of coordination procedures 
between C/M agencies 

Readiness of appropriate procedures 
and protocols for unusual or 
unforeseen circumstance

Proper written agreements enable 
coordination procedures and direct 
communication between C/M units 

FUA Tactical Phase - Execution

Coordination Principles



TRAs and CDRs Example

24H Danger Area

Only routes around the Danger Area 
could be used:
Decreased route capacity, bottlenecks 
and delay

Non-Flexible Use 
Situation24H

Danger Area

A

B

C
D



TRAs and CDRs Example

Temporary 
Reserved 

Area (TRA)
Strategic Level – Establish Temporary Reserved 
Area (TRAs) or Manageable Area to replace 
permanent Danger Area

Application of FUA

A

B

C
D

Restricted Area - TRA



TRAs and CDRs Example

Strategic Level – Establish Conditional Routes 
(CDRs) to supplement basic ATS route network

Application of FUA

A

B

C
D

Conditional Route - CDR



TRAs and CDRs Example

Pre-tactical Level – Allocate TRAs or CDRs based 
on requirements of civil and military users

Application of FUA

A

B

C
D



TRAs and CDRs Example

A

B

C
D

Tactical Level – On a real-time basis use 
available CDRs

0600 06000915 1230 1430 1730

Application of FUA



TRAs and CDRs Example

Tactical Level – On a real-time basis use 
available TRAs or

0600 06000915 1230 1430 1730

Application of FUA

A

B

C
D



TRAs and CDRs Example

A

B

C
D

Tactical Level – On a real-time basis use 
available CDRs

0600 06000915 1230 1430 1730

Application of FUA



TRAs and CDRs Example

A

B

C
D

0600 06000915 1230 1430 1730

Application of FUA

Tactical Level – On a real-time basis use 
available TRAs or



TRAs and CDRs Example

A

B

C
D

0600 06000915 1230 1430 1730

Application of FUA

Tactical Level – On a real-time basis use 
available CDRs



FUA Post Operation Analysis

An example of an implementation and 
continuous improvement cycle

FUA operations should be 
monitored and evaluated!

• Establish mechanisms to archive data on 
FUA activities.

• Analyze the usage of released SUAs, 
CDRs, etc

• Calculate performance indicators to 
identify accrued benefits and areas for 
improvement

Feed for review and improvement 
on airspace structures/procedures 

at Strategic Phase

Iterative Process 
for Full Maturity & 

Benefits



Basic FUA vs Enhanced FUA

BASIC  FUA Requirements for States ENHANCED FUA 
Regular discussions and reviews take place 
between civil and military airspace 
planners

Establish an CAOM, under the CMAB;
Establish a system to periodically review 
airspace needs, organization and 
management. 

+AMC

The establishment and regular review of 
prohibited, restricted and danger areas, 
e.g. type and dimension

A framework for a collaborative national 
airspace planning process

+Procedures and priority 
rules

Establishing time limits for manageable 
restricted areas and/or danger areas

Establish communication, negotiation and 
priority rules and procedures for civil-military 
coordination;

+Flexible airspace structures

Procedures supporting restricted/danger 
areas activated only upon notification

Establish and publish procedures for airspace 
reservation or activities

+Daily allocation & 
promulgation of the AUP

To establish temporary restricted/danger 
areas to accommodate military operations 
unable confined to existing SUA

Develop agreements between C/M to 
facilitate the coordination related to FUA 

+Full CDM & Three Phases 
Implementation

The Planning and Publication of 
Airspace Use Plan 1 Day before 

Operation!

*CMAB: the high-level civil-military aviation cooperation policy board.



• FUA complexity is linked to the operational environment complexity
• can be implemented at different degrees of efficiency or complexity 

depending on the maturity of the State’s ATM environment 

• SCALABLE: Implement what you need!
• may be applied within the airspace of a single State

• does not require cross-border or regional cooperation

• can be implemented in the absence of an ATFM system

•  The full benefits of FUA are only possible by implementing it at the 
tactical, pre-tactical and strategic phases

Is FUA a Complex Process?

There is no “one-size-fits-all” framework!
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CMAC in GANP

FRTO-B0/2 Airspace planning and 
Flexible Use of Airspace (FUA)

FRTO-B1/3 Advanced Flexible Use 
of Airspace (FUA) and management 
of real time airspace data

ASBU Elements - ICAO GANP Portal

K
P

I0
4 Filed flight 

plan en-
route 
extension

K
P

I0
5 Actual en-

route 
extension

K
P

I1
7 Level-off 

during 
climb

K
P

I1
8 Level 

capping 
during 
cruise 

K
P

I1
9 Level-off 

during 
descent 

https://www4.icao.int/ganpportal/ASBU?Threads=13


Asia/Pacific Seamless ANS PLAN 
(Ver. 3.0, Nov. 2019)

The objective of Seamless ATM is the safe and 

interoperable provision of harmonized and consistent 

air traffic management service provided to a flight, 

appropriate to the airspace category and free of 

transitions due to a change in the air navigation service 

provider or Flight Information Region. 

No Country Left Behind



CMAC in APAC

APAC ASBU Block 0 and Block 1

• FRTO-B0/1 – 4: Direct routing, Airspace Planning and FUA, Flexible Routings, and 
basic conflict detection and conformance monitoring (1) 

• FRTO-B1/1 – 7: Free Route Airspace, RNP routes, Advanced FUA and Airspace 
Management (ASM), Dynamic Sectorization, Enhanced Conflict Detection Tools and 
Conformance Monitoring, and Multi-Sector Planner Function (2)

APAC Seamless Regional Elements Priority

• Civil-Military SUA management (1)

• Civil-Military strategic and tactical coordination (1) 

• Civil-Military common procedures and training (2)

• Ballistic launches/space re-entry management (1)

• Civil-Military integrated systems and facilities (2) 



CMAC in APAC

Strategic 
Coordination

Tactical 
Coordination

Airspace 
Review

Flexible Use of 
Airspace

International 
Airspace

The 10 Civil-Military aspcets identified by APANPIRG

Integrated C/M 
ATM System

Joint C/M 
Aerodromes & 
Navigation Aids

Shared C/M 
Data

Common C/M 
Training and 
Procedures

Space Vehicle 
Launch and  

Re-entry



Previous Meetings/Workshops/Seminars 



Implementation Status - 2018



Implementation Status - 2018



Comparison between 2018 and 2022

No. APAC CMAC Elements
2018-100% 

implemented
2022-100% 

implemented
2018-0%/no data/ 
not yet analyzed

2022-0%/no data/ 
not yet analyzed

1
Reference 360-Civil Military 

use of SUA

16 21 5 2
57.1% 72.4% 17.9% 6.9%

2
Reference 370-Strategic Civil 

Military Coordination 

16 19 6 3
57.1% 65.5% 21.4% 10.3%

3
Reference 380-Tactical Civil 

Military Coordination 

17 20 6 3
60.7% 69.0% 21.4% 10.3%

4
Reference 390-Civil Military 

system integration 

11 11 9 9
39.3% 37.9% 32.1% 31.0%

5
Reference 400-Civil Military 

navaids joint provision

14 14 4 5
50.0% 48.3% 14.3% 17.2%

6
Reference 410-Civil Milita 

common training

12 14 6 5
42.9% 48.3% 21.4% 17.2%

7
Reference 420-Civil Military 

common procedures

15 16 4 4
53.6% 55.2% 14.3% 13.8%

Note: Total States/SARs Reported: 28 in 2018 and 29 in 2022



Summary 

Although big improvements have been achieved in C/M use of SUA 
exceeded 70%, and Strategic and Tactical C/M Coordination over 65%, 
considering the 3 items are priority 1, it is too slow and partial to reach 
the goals of ASBU and regional priorities in line with the target time.

There is no obvious progress in Civil Military system integration/Civil 
Military navaids joint provision which were  both less than 50%. 
Considering these 2 items are priority 2, it is rather slow with reference to 
the goal of Seamless ANS plan.

The items of Civil Military common training/Civil Military common 
procedures have gained some progress but still under 60%. 

The progress in the Region are of great variety with 9 States/SARs fully 
implemented and 6 with none implementation.



Summary 

There  I s  No Uni f ied  Formular  About  CMAC

REFER TO BEST  PRACTICES…
BUT DO IT  IN  YOUR OWN WAY

Providing 
Guidance & 

Platform

Sharing 
Experiences

Learning from  
Others

Implementing 
in Your Own 

Way



Thank You

Apac-rso@icao.int



Pigeonhole

Please scan the QR code to access 
the Pigeonhole Live application：

Any question ?

Site: pigeonhole.at
Passcode: CMAC
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