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OBJECTIVES 

To understand :

Basic ATFM principles 

Enhanced ATFM principles 

Tactical Airport slots Allocation 

The ATFM Flow Advisory Message (FAM)

Modification of Estimated Off Block Time (EOBT)

ATS Role in ATFM

ATM/Aerodrome System Impact Reports

Aircraft Operator role in ATFM

the Airspace Management Tool (AMT)

the Airport Flow Tool (AFT)

the Central Airspace Management Unit Web Interface (CAMU 

Web)



Air Traffic & Navigation Services Companyôs 

(ATNS)  Profile 

ATNS is the sole commercial provider of air traffic, navigation, and 

associated services in South Africa ïresponsible for air traffic 

control in approximately 10% of the worldôs airspace. 

It supports 21 aerodromes around the country ïincluding the O.R. 

Tambo, Cape Town, and King Shaka International Airports ïthat 

together see more than 685 000 aircraft arrival and departure 

movements yearly. 

Its services extend beyond those of the typical air traffic control 

organization, providing vitally important aeronautical information 

used for all flight planning purposes as well as search and rescue 

coordination activities and the maintenance of a reliable navigation 

infrastructure. 



ATNS Area of Responsibility



ATNS Extended Services



South African Airspace Structure 

Johannesburg 

FIR

Cape Town FIR

FAJO



Airports in South Africa



Central Airspace Management Unit Profile

The responsibility for the management of air traffic flow and 

capacity management within South African airspace resides 

with the Central Airspace Management Unit (CAMU). The 

unitôs responsibilities include comprehensive management 

of the airspace capacity, slot allocation program, flexible 

use of airspace (FUA) and the re-routing of traffic affected 

by adverse weather or restricted airspace



Basic ATFM Techniques 

Ç Miles-in-Trail (MIT) 

Miles-in-trail describes the number of miles required 

between aircraft departing an aerodrome, over a fix, at an 

altitude, thru a sector, or route specific. 

Ç Minutes-in-Trail (MINIT) 

Minutes-in-trail describe the minutes needed between 

successive aircraft. It is normally used when aircraft are 

operating in a non-radar environment or transitioning to/from 

a non-radar environment

Ç Departure flow rates 

During tactical traffic management CAMU may declare flow 

rates for certain routes and aerodromes. 

Ç Airborne Holding 

Planned airborne holding is used to manage a particular 

situation. 

Ç Sequencing Traffic Programs 

Sequencing programs are designed to achieve a specified 

interval between aircraft. 



Advance ATFM Techniques 

What are Airport Slot Management, Ground Stops, Ground 

Delay Programs and Airspace Flow Programs?

Ç Ground Stops (GS) may be declared at an aerodrome when 

adverse conditions or major ATC outages cause demand to 

exceed capacity to such a degree that gridlock occurs at an 

aerodrome. 

Ç Ground Delay Programs (GDP) may be instituted to delay 

the flights on the ground due to capacity constraints at the 

arrival or departure aerodromes and avoid excessive 

airborne holding or re-routings.

Ç Airspace Flow Programs (AFP) may be instituted for an 

airspace constraint. When an AFP is declared, the area 

subject to the program will be identified by a Flow 

Constrained Area (FCA). 



Tactical Airport slots Allocation 

Ç Airport Slot Management is used to pre-tactically balance the 

demand and capacity at an aerodrome. An TMI is deployed 

to issue arrival and departure slots based on IATA airport 

slots. 

Ç These slots are issued in the form of a Calculated Take-Off 

Time (CTOT). 

Ç Currently, FAJS, FACT and FALE are subject to daily Airport 

Slot Management Programs 24 hours a day, 7 days a week.



Definitions of terms used in a ATFM

Calculated Takeoff Time (CTOT): 

The runway release time (ˈwheels upớ) assigned to an aircraft 

in a GDP. CTOTs appear on the appropriate CAMU Web 

Page located in the towers and terminal facilities. 

Program rate: 

The number of aircraft that the GDP is to provide to the 

aerodrome, for each hour. The program rate may not be the 

same as the arrival rate. In some instances, the traffic is 

slowed for en-route sector complexity, caused by weather, 

even though the arrival aerodrome is not constrained. 

Aerodrome Arrival Rate (AAR): 

The number of aircraft an aerodrome can accept in a one-hour 

time frame. The AAR is determined by taking into 

consideration the runways in use, weather conditions, 

aerodrome facilities and NAVAID limitations etc. 

Aerodrome Departure Rate (ADR): 

The number of aircraft an aerodrome can release in a one-hour 

time frame 



The ATFM Flow Advisory Message (FAM)

Ç The Flow Advisory Message (FAM) providing information 

to ATS Units, Aerodrome Operators and Aircraft Operators 

about the implementation, revision, compression, and 

cancellation of a Ground Delay Program (GDP), Ground 

Stop (GS) and Airspace Flow Program (AFP) will be 

transmitted.



Delay Codes



Slot allocation procedures

Ç The airport slot allocation procedures remain in force as 

described in SA AIP ENR 1.9.1 part 1 and

Ç Aircraft Operators are to comply with their EOBT unless 

subjected to an Air Traffic Control Slot.

Ç When other ATFM processes are exhausted, traffic  

management initiatives (TMIs) will be applied by CAMU to 

balance demand against capacity and departure times will be 

issued in the form of a Calculated Take Off Time (CTOT).

Ç AOs must plan their flight to be ready for takeoff at the 

CTOT 

Ç The calculated take off time (CTOT) is a nominal time with a 

tolerance of ï5 to +10 minutes, this enables the ATC to 

manage traffic tactically.



Ç The calculated take off time (CTOT) is included in a slot 

allocation message (SAM), which is sent by

Ç the CAMU to:

ü The ATC Tower of the aerodrome of departure, and

ü If different, the flight plan originator;

ü The CAMU webôs slot substitution and flight elements 

subpages.

Ç Aircraft Operators shall arrange the departure of their flights 

to comply with the calculated take off time (CTOT) issued. 

Ç A slot window is available to ATC to optimise the 

departure sequence. This is not for use by AOs who 

should plan an EOBT consistent with the CTOT.

Slot allocation procedures



Ç All flights subjected to a calculated take off time (CTOT) will 

be displayed on the CAMU Webôs Initiatives page.

Ç Full details of the Slot Allocation Process are published in the 

Enhanced ATFM Operators Manual (Available for download 

at www.atns.co.za/atfm).

Slot allocation procedures



Modification of Estimated Off Block Time 

(EOBT)

Ç It is a requirement for both ATC and ATFM that the EOBT of a 

flight shall be an accurate EOBT.

Ç This applies to all flights, whether subject to ATFM or not. Any 

change to the EOBT of more than 15 minutes (+ or -) for any 

IFR should be amended.

Ç Aircraft Operators will be able to interact with CAMU via the 

CAMU website, https://www.camu.co.za to amend calculated 

take off times (CTOT), suspend, re-instate and to perform a slot 

swap within own aircraft schedule or move the flight to the 

acceptable open slot in the future.

https://www.camu.co.za/


ATS ROLE IN ATFM

ü ATS Units at aerodromes shall ensure that departing 

flights adhere to notified calculated take off time (CTOT) 

issued by the CAMU.

ü Flights failing to adhere to issued calculated take off time 

(CTOT) shall be denied start-up clearance until the Aircraft 

Operator has obtained a NEW CTOT. The AO will have to 

obtain a new slot on the CAMU WEB.

ü ATS Units shall make every effort to enable departing 

flights to comply with calculated take off time (CTOT) and 

flights should not be prevented from departing due to minor 

taxiing delays.

ü ATC shall provide all possible assistance to Aircraft 

Operators to meet a CTOT.



ATM/Aerodrome System Impact Reports

ü The CAMU is the focal point for the collection of 

information relating to operational system impacts; i.e., 

NAVAID/radar shutdowns, runway closures, aerodrome 

constraints or any system event that has the potential to 

create an operational impact.

ü Therefore, all ATS Units/Aerodrome Operators shall ensure 

that a dissemination and communication process is 

established to keep the CAMU informed of all constraints 

and/or equipment malfunctions that could have a significant 

impact on capacity.



The ATSU are to provide the CAMU with advance notification of 

planned equipage outages, staff constraints, and runway 

closures etc, that will impact the air traffic system capacity 

that describes in detail the following items:

ü · Description of outage/construction project;

ü · Dates/times of project or maintenance;

ü · Impact. Describe projected impact in regard to the 

operation;

ü · Specify the AAR under various conditions/scenarios, e.g., 

IFR/VFR;

ü · Delays. What type of delays can be expected?

ü · Traffic management initiatives. What type of initiatives can 

be expected?

ü · Notification to AOs/ATSU. Coordination/notification 

provided to AOs/ATSUs; and

ü · Any other pertinent information.

ATM/Aerodrome System Impact Reports



ATFM RTF PHRASEOLOGY

S
L

O
T

Calculated Take-Off Time (CTOT) delivery resulting from

a Slot Allocation Message (SAM). (The CTOT shall be

communicated to the pilot on first contact with ATC).

SLOT (time)

Change to CTOT [resulting from a Slot Revision

Message (SRM)].

REVISED SLOT (time)

CTOT cancellation (resulting from a Slot Cancellation

Message (SLC)).

SLOT CANCELLED,

REPORT READY

S
U

S
P

E
N

S
IO

N

Flight suspension until further notice. (resulting from an

FLS).

FLIGHT SUSPENDED UNTIL

FURTHER NOTICE, DUE

(reason)

Flight de-suspension (resulting from a De-Suspension

Message (DES)).

SUSPENSION CANCELLED,

REPORT READY

D
E

N
IA

L

Denying start-up when requested too late to comply

with the given CTOT.

UNABLE TO APPROVE

START-UP CLEARANCE

DUE SLOT EXPIRED,

REQUEST A NEW SLOT

Denying start-up when requested too early to comply

with the given CTOT.

UNABLE TO APPROVE

START-UP CLEARANCE

DUE SLOT (time), REQUEST

START-UP AT

(time)



Data Exchange through the ATFM Phases



AIRSPACE MANAGEMENT TOOL (AMT)



AIRSPACE MANAGEMENT TOOL (AMT)

Main Capabilities:

Display of the current air situation wrt Flight Plan tracks, 

Graphical routes, Maps, Lists of flights, Weather data, Storm 

TSA

Display of the future air situation (Strategic Mode)

Graphic Tools Facilities include ñWhat-if flightsò

Displaying of sector/position/TSA traffic load

Quick Sorting/Filtering capabilities

Alarms and Warnings and Loading Maps

Transmission of AFTM rerouting messages



AIRSPACE MANAGEMENT TOOL (AMT)

AMT movie

film_flowcat2.mp4


AIRPORT FLOW TOOL (AFT)



AIRPORT FLOW TOOL (AFT)

What is it? 

AFT is a pre-tactical advanced decision support tool used to 

monitor system demand and capacity, and implement 

traffic management initiatives to efficiently resolve 

imbalances within the South African Airspace. 

AFT provides CAMU with a common situational awareness 

through the use of Airport Demand List (ADL) data, a traffic 

schedule comprised of a combination of OAG schedule, 

IATA airport slots and flight data processor data.  

AFT presents graphical and timeline presentation of 

aerodrome and airspace demand and capacity 

information, and contains powerful utilities for ground 

delay management and analysis allowing CAMU air traffic 

flow specialists to react quickly to airspace constraints.



AIRPORT FLOW TOOL (AFT)

How do the CAMU Air Traffic Flow Specialists use AFT for 

Traffic Management Decision Making?

Monitor aerodromes and Flow Constrained Areas (FCA) by 

viewing existing demand and constraints at those elements. 

Model the impacts of potential traffic management initiatives 

(TMIs) including Ground Delay Programs (GDPs), Airspace 

Flow Programs (AFPs) and Ground Stops (GS) to help 

decide which initiative is the best solution to the current 

constraints.

Implement TMIs once a decision is made to reflect the changes 

in the ADL.



What are Calculated Take Off Times (CTOT) and what can 

Towers and Aircraft Operators do with them?

The CAMU uses AFPs, GDPs and GS to manage the demand 

of traffic into these areas, and then distributes Calculated 

Take Off Times (CTOT) for the affected flights to balance the 

demand with the capacity. 

CTOTs are based upon arrival or departure slots.  For arrivals 

slots, filed en route times are subtracted from the arrival slot 

to generate the CTOT.  

AIRPORT FLOW TOOL (AFT)



AIRPORT FLOW TOOL (AFT)

What are Calculated Take Off Times (CTOT) and what can 

Towers and Aircraft Operators do with them?

CTOTs account for standard taxi times and placed in an 

achievable departure order. 

AFTôs algorithms determine CTOT prioritization using airports 

slots as a baseline with the other flights being allocated the 

remaining slots.  

Aircraft Operators (AOs) must arrange their departure flights to 

comply with the CTOT issued (equates to ñwheels upò time). 

A slot window is available to ATC Tower to optimise the 

departure sequence. This is not for use by AOs who should 

plan an EOBT consistent with the CTOT issued.



AIRPORT FLOW TOOL (AFT)

What are Calculated Take Off Times (CTOT) and what can 

Towers and Aircraft Operators do with them?

Once a TMI is issued, and when a flight is included (CTOT 

issued), the Towers and aircraft operators use the CAMU 

Web to view and modify their "slots" to manage daily 

operations. 

Compliance with the CTOT is important because it allows 

system-wide demand to be managed in an FCA or in a 

GDP. Depending on the severity of the constraint leading to 

the TMI, delay may be incurred for individual flights.



AFT Video

AIRPORT FLOW TOOL (AFT) /CAMUWEB

ATFM CLIPS\Metron-ATNS-Video.flv


CAMU Web 

https:www.camu.co.za



CAMUWEB IT REQUIREMENTS

Ç Aircraft operators, Aerodrome Operators and ATS Units are 

advised to have computer equipment capable of connecting 

to the CAMU website https://www.camu.co.za via high speed 

internet and satisfying the following minimum technical 

requirements:

Ç Recommended Web Browser: Designed for Mozilla Firefox

2.0 or newer;

Ç Email capability;

Ç Monitor Display Resolution: minimum of 1024 x 768 pixels; 



CAMUWEB

What is it? 

CAMU Web is a web-based analysis and tactical slot 

management tool.  

The primary purpose of CAMU Web is to: 

ü Display current TMIs and associated parameters.

ü Assess the performance of Ground Stops (GS), 

Ground Delay Programs (GDP) and Airspace Flow 

Programs (AFP) in real-time.

ü Provide tactical slot management capabilities through 

Substitutions. 



CAMUWEB

Who uses the software?

CAMU:

View all flights and slots

Swap and Cancel/Suspend all flights 

and slots

Tower Operators:

View all flights and CTOTs

Aircraft Operators:

View own flight data

Swap ATFM slots between two of its 

own flights

Cancel/Suspend a flight

Reinstate suspended flights



CAMUWEB

What is a substitution and how does it work?

Managing slots effectively to ensure that no capacity is 

wasted is an important element in ATNSôs ATFM system. 

Flight Substitutions is the way in which Aircraft Operators 

manage their slots.  Through the Substitutions interface of 

CAMU Web, users are able to:

Suspend cancelled flights from their slots, which will free up 

that slot for use by another flight.

Assign a new slot if the current assigned slot is unachievable, 

or too far in the future.

Swap slots between two flights.



CAMU Web

In this lesson you will learn: 

What is CAMU Web and what is its purpose

How to suspend flights

How to swap flight slots

How to view the history of a flight

How view your CTOT.



Who uses CAMU Web?

CAMU Operators 

View all flights and slots

Swap and Cancel/Suspend all flights and slots

Airline Operator

View own flight data

Swap slots between two of its own flights

Cancel/Suspend a flight

Airport Operator and Control Tower

View airport flight data 



CAMU Web Training ïInitiatives page

CAMU Web home page ïDisplays active and inactive TMI

TMI are inactive due to:

Purge ð all active events become inactive.

The event is no longer controlling any flights.

Another (actual) event is issued (Airspace Flow Program [AFP], 

Ground Delay Program [GDP] or Compression [COMP]). A 

Ground Stop (GS) becomes inactive only if it is purged or is 

no longer controlling flights.



CAMU Web Training ïInitiatives page

Symbol Status Description

Event Controlling 

Flights

TMI is controlling flights in the element.

Event NOT Controlling 

Flights

TMI is no longer controlling flights in the 

element.



CAMU Web Home Page

There are two reports accessible 

from Home Page of CAMU Web.

ÅElement Flight List 

ÅLookup Flight



Element Flight List

1. Select Element Flight List Link

2. Enter the Element name into the 

Aerodrome/FCA field.  

3. Click Display Flights button



Element Flight List

Limit the flights 

displayed by selecting 

the filter from the list

The elements SLOT list appears



Element Flight List

Tower view allows a more 

concise information

The elements SLOT list appears ï

Tower view



Lookup Flight

1. Click on the Lookup Flight Link

2. Enter a specific Flight ID or

3. A multiple flight query may be 

generated by using an asterisk 

after the three-letter ID. 

4. Entering an ADEP or ADES is 

optional.

5. Click on the ñSubmit Search 

Termsò button. 



Lookup Flight

Å If more than one flight matches 

the search criteria, a list of all 

matching flights will be returned.  

Å Click on the link located under 

the ACID column to view the ADL 

records received for one of the 

flights. 

Å If only one flight matches the 

search criteria entered, CAMU 

Web will automatically display the 

flight history.  



Viewing Flight History

The Flight History of the selected Flight appears.  

A flight row is colored if the control times have changed.  The color 

indicated what the change is caused by:

ÅBrown = Control time due to AFT event (AFP, GDP, Compression, 

Ground Stop)

ÅCyan = Substitution Update to CTOT/CLDT (CAMU Web Swap)

ÅDark Gray = Dropped from the ADL



Viewing Flight History

The CTL_TYPE field shows you 

what kind of event it was.

Control Times 

(Runway)



Substitutions Page

ÅThe Substitutions Page is the main page where flights may be 

suspended or swapped.

ÅClick on the Substitutions Link in the navigation bar to access the 

Substitution Page.  



Substitutions Page

From the Substitutions page you may suspend flights, swap flight 

slots, and update flightôs AC_REG, ELTOT, and ELLDT

Click the column header to 

sort by that column

Double-Click the ELTOT, 

ELLDT or AC_REG  field  to 

make edits



Substitutions

1. Double-Click the ELTOT, ELLDT or 

AC_REG  field  to make edits

2. Enter new ELTOT

3. Click OK



Substitutions

The New ELTOT is 

reflected.

Updating an ELTOT or ELLDT ensures that during a 

Revision or Compression that the flight is not moved 

up to a time that it cannot achieve.  These times are the 

earliest times the flight can make..




