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Abbreviations 

Abbreviations Meaning 

ACC area control centre 

AD aerodrome 

ADS-B automatic dependent surveillance – broadcast 

AFIS aerodrome flight information service 

AFISO aerodrome flight information service officer 

AIC aeronautical information circular 

AIP aeronautical information publication 

AIS aeronautical information service 

ANS air navigation service 

APP approach control 

ATC air traffic control (in this document mostly used to specifically 
target ‘aerodrome control service’) 

ATCO air traffic controller 

ATM air traffic management 

ATS air traffic service 

ATSEP air traffic safety electronics personnel 

ATSP air traffic service provider 

CFIT controlled flight into terrain 

CNS communication navigation surveillance 

CWP controller working position 

EU European Union 

EUROCAE European Organisation for Civil Aviation Equipment 

FIC flight information centre 

FOD foreign object debris 

HMI human-machine interface 

ICAO International Civil Aviation Organization 

ID identifier 

IFR instrument flight rules 

IT information technology 

MASPS Minimum Aviation System Performance Standards 

MET meteorological 

METAR meteorological terminal aviation routine weather report 

MOS-AIS CAAT Manual of Standards Aeronautical Information Services 
(CAAT-ANS-MOSAIS) 

MOS-ATS CAAT Manual of Standards Air Traffic Management Services:  
Air Traffic Services (CAAT-ANS-MOSATS) 

MOS-CNS CAAT Manual of Standards Communication, Navigation and 
Surveillance Services (CAAT-ANS-MOSCNS) 

NOTAM notice to airmen 

OH operational hazard 
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Abbreviations Meaning 

OSED operational services and environment description 

OTW out-of-the-window 

PANS-ATM Procedures for Navigation Services – Air Traffic Management 

PSR primary surveillance radar 

PTZ pan-tilt-zoom 

QNH Q code indicating atmospheric pressure adjusted to sea level 

RCR Runway Condition Report 

RFFS rescue and firefighting services 

RGL runway guard lights 

RTC remote tower centre 

RTM remote tower module 

RWY runway 

RWYCC Runway Condition Code 

SAR safety assessment report 

SAT Site Acceptance Test 

SSR secondary surveillance radar 

TAF terminal aerodrome forecast 

UPS uninterruptible power supply 

VALR validation report 

VFR visual flight rules 

WAN wide area network 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Uncontrolled copy when downloaded



 Guidance Material on 
Remote Aerodrome Air Traffic Services 

  

 

 
Revision 00, 30-May-2025 

  
8 

 

1. Introduction 

The concept of remote provision of aerodrome air traffic services (ATS) (commonly known as ‘remote 
towers’ or ’remote tower operations’, sometimes referred to as ‘digital towers’) enables the provision 
of aerodrome ATS from locations/facilities without direct visual observation. Instead, the view of the 
aerodrome and its vicinity is based on means of technology. Throughout this document, the term used 
to describe this is ‘remote aerodrome ATS’. 

1.1 Purpose and intended readership 

This document provides guidance to support both: 

- organisations (e.g. air traffic service providers, aerodrome operators) implementing, or 
considering the implementation of remote aerodrome ATS; and 

- the competent authorities in charge of the approval of remote aerodrome ATS implementation. 

This document also describes the general concept of remote aerodrome ATS to the ATM community by 
establishing a common baseline and understanding thereof. In addition, it provides clarification about 
and consistency with related terms and definitions. 

The document lists areas and issues for consideration when implementing remote aerodrome ATS, 
in particular those related to management of changes, safety and human factors. However, it should be 
noted that every case of implementation is unique and is subject to a local safety assessment. 

To provide a single source of information encompassing all the aspects related to remote aerodrome 
ATS, CAAT has opted for the development of a stand-alone ‘Guidance Material’ document.  
To ensure regulatory consistency with existing regulatory material, the aspects related to the 
qualification and training of air traffic controllers (ATCOs) are in accordance with Section 1.3.4 Personnel 
Licensing Aspects  

1.2 Scope 

The scope of this document is the overall concept of remote aerodrome ATS — covering single and 
multiple modes of operation (described in Sections 3.2 .1 and 3.2.2) , remote tower centre operations 
(described in Section 3.3)  and the use of technical enablers (some of which have traditionally not been 
available for aerodrome ATS) (described in Section 5 . 2 . 8 ) .  As such, the guidance provided in this 
document can be seen as generic.  

This document covers the technological, procedural and operational aspects of remote aerodrome ATS, 
in order to facilitate the safe implementation in accordance with the objectives of ATS. 

This document focuses primarily on the unique implementation aspects of remote aerodrome ATS and 
therefore, does not list all regulations related to aerodrome ATS provision. ATSP or aerodrome operators 
considering implementation of remote aerodrome ATS are responsible for ensuring compliance with the 
CAAT requirements and regulations as may be applicable to individual operations. 
This document also provides guidance on pre-decision assessment and post-implementation validation, 
including socio-economic considerations in Section 6.1. 

While the main scope of/focus for this document is remote aerodrome ATS being provided from 
a remote tower (where aerodrome ATS is provided principally through the use of a visual surveillance 
system — rather than out-of-the-window views — to visually observe aerodrome traffic), the guidance 
presented in this document may likewise be used as relevant for the case when visual surveillance 
system elements (e.g. ‘hot spot/gap filler’ cameras) are used to support ATS provision in conventional 
towers. 
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1.3 Document set 

An Operator or Provider wishing to provide Remote Aerodrome Air Traffic Services is recommended to 
ensure that the service provision complies with 

1.3.1 ANS Aspects 

a) Manual of Standards Air Traffic Management Services: Air Traffic Services (MOS-ATS); 
b) Manual of Standards Communication, Navigation and Surveillance Services (MOS-CNS); 
c) Manual of Standards Aeronautical Information Services (MOS-AIS); 
d) The Requirement of the Civil Aviation Authority of Thailand No. 25 on the Application for and 

Issuance of Air Navigation Services Certificate (R2CAAT 25)1; 
e) The Requirement of The Civil Aviation Authority of Thailand No. 22 on Reporting of Civil Aviation 

Occurrences issued in 20192; 
f) The Notification of the Civil Aviation Authority of Thailand on the Specification of the juristic 

person, validity and other duties of the Air Navigation Services certification holder B.E. 25623; 
g) Guidance Material for Notification of Change of Air Navigation Service Providers (CAAT-GM-ANS-CHG)4; 
h) Guidance Material for Establishment of Letter of Agreement between Air Traffic Control Unit 

and Aerodrome Operator (CAAT-GM-ANS-LOA)5; 
i) ICAO Annex 2 - Rules of the Air; 
j) ICAO Annex 10 - Aeronautical Telecommunications Volume II — Communication Procedures 

including those with PANS Status; 
k) ICAO Annex 11 - Air Traffic Services; 
l) ICAO Doc 4444 Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM); 
m) ICAO Doc 9426 Air Traffic Services Planning Manual; 
n) ICAO Doc 9432 Manual of Radiotelephony; 
o) ICAO Doc 7030 Regional Supplementary Procedure; 
p) ICAO Doc 8126 Aeronautical Information Services Manual 
q) ICAO Doc 10066 Aeronautical Information Management 

1.3.2 Aerodrome Aspects 

a) Air Navigation Act B.E. 24976 
b) The Requirement of The Civil Aviation Authority of Thailand No. 37 on Aerodrome Standards7; 
c) The Requirement of The Civil Aviation Authority of Thailand No. 10 on Amendment of a Public 

Aerodrome Operating Certificate8; 
d) The Requirement of The Civil Aviation Authority of Thailand No. 22 on Reporting of Civil Aviation 

Occurrences issued in 20199; 
e) Rule of The Civil Aviation Authority of Thailand on Standards for Aerodrome Manuals B.E. 256210; 
f) Rule of The Civil Aviation authority of Thailand on Standards of Aerodrome Operating 

Procedures, Internal Audit System, and System for supervision of Staff Performance of the 
Holder of a Public Aerodrome Operating Certificate B.E. 256711; 

g) The Notification of The Civil Aviation Authority of Thailand Regarding: Details on Airport Master 
Plan B.E. 256212; 

h) ICAO Annex 14 - Aerodromes; 
1.3.3 Security Aspects 

a) National Civil Aviation Security Programme (NCASP)13 
b) Guidance on Protection of Critical Information and Communications Technology Systems (CAAT-

SFD-GCH)14 
c) Aviation Security Risk Assessment Handbook of Thailand (CAAT-SFD-ARAH)15 
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1.3.4 Personnel Licensing Aspects 

a) Regulation of CAAT No.24 re. Qualifications of an applicant for Personnel Licence16; 
b) Regulation of CAAT No.29 re. The privileges of holders of Flight Crew Licence, Air Traffic 

Controller Licence, and Flight Operations Officer/Flight Dispatcher Licence17; 
c) (When in effect), TCAR PEL Part ATCO 

Additionally, this should be read in conjunction with: 

a) Guidance Material on remote aerodrome air traffic services adopted by European Union 
Aviation Safety Agency (EASA) 

b) Guidance Material for remote aerodrome air traffic services adopted by UK Civil Aviation 
Authority (UK CAA) 

c) Minimum Aviation System Performance Specification for Remote Tower Optical Systems 
(EUROCAE ED-240) 

 

 

 

 

 

 

1 ขอ้ก ำหนดของส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ฉบบัที ่25 ว่ำดว้ยกำรขอและออกใบรบัรองบรกิำรกำรเดนิอำกำศ 
2 ขอ้ก ำหนดของส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ฉบบัที ่22 ว่ำดว้ยกำรรำยงำนเหตุกำรณ์ดำ้นควำมปลอดภยัในกำรบนิพลเรอืน 
3 ประกำศส ำนักงำนกำรบนิพลเรอืนแห่งประเทศไทย เรื่อง กำรก ำหนดประเภทนิตบิุคคล อำยุใบรบัรอง และหน้ำทีอ่ื่นของผูไ้ด้รบัใบรบัรองบรกิำรกำร 
เดนิอำกำศพ.ศ. 2562 

4 แนวปฏบิตัใินกำรแจง้กำรเปลีย่นแปลงกำรด ำเนินงำนของผูใ้หบ้รกิำรกำรเดนิอำกำศ (CAAT-GM-ANS-CHG) 
5 แนวปฏบิตัใินกำรจดัท ำบนัทกึขอ้ตกลงระหว่ำงผูใ้หบ้รกิำรกำรเดนิอำกำศกบัผูด้ ำเนินกำรสนำมบนิ (CAAT-GM-ANS-LOA) 
6 พระรำชบญัญตักิำรเดนิอำกำศ พ.ศ. 2497 
7 ขอ้ก ำหนดของส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ฉบบัที ่37 ว่ำดว้ยมำตรฐำนสนำมบนิ 

8 ขอ้ก ำหนดของส ำนักงำนกำรบนิพลเรอืนแห่งประเทศไทย ฉบบัที ่10 ว่ำด้วยหลกัเกณฑแ์ละวธิกีำรขอเปลีย่นแปลงกำรด ำเนินงำนใหแ้ตกต่ำงไปจำกที่
ก ำหนดไวใ้นใบรบัรองกำรด ำเนินงำนสนำมบนิสำธำรณะ 

9 ขอ้ก ำหนดของส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ฉบบัที ่22 ว่ำดว้ยกำรรำยงำนเหตุกำรณ์ดำ้นควำมปลอดภยัในกำรบนิพลเรอืน 
10ระเบยีบส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ว่ำดว้ยมำตรฐำนคู่มอืกำรด ำเนินงำนสนำมบนิสำธำรณะ พ.ศ. 2562 
11 ระเบยีบส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทยว่ำดว้ยมำตรฐำนกระบวนกำรด ำเนินงำนสนำมบนิ ระบบกำรตรวจสอบภำยใน และระบบควบคุมดูแล
กำรปฏบิตัหิน้ำทีข่องบุคลำกร ของผูไ้ดร้บัใบรบัรองกำรด ำเนินงำนสนำมบนิสำธำรณะ พ.ศ.2567 

12 ประกำศส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย เรื่อง รำยละเอยีดของแผนแมบ่ทสนำมบนิ พ.ศ. 2562 

13 แผนรกัษำควำมปลอดภยักำรบนิพลเรอืนแหง่ชำติ 
14 แนวทำงกำรปฏบิตังิำนเรื่องกำรป้องกนัระบบเทคโนโลยสีำรสนเทศและกำรสื่อสำรทีส่ ำคญั 
15 คู่มอืกำรประเมนิควำมเสีย่งดำ้นกำรรกัษำควำมปลอดภยักำรบนิพลเรอืนของประเทศไทย 
16 ขอ้บงัคบัของส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ฉบบัที ่24 ว่ำดว้ยคุณสมบตัขิองผูข้ออนุญำตเป็นผูป้ระจ ำหน้ำที่ 
17 ขอ้บงัคบัของส ำนกังำนกำรบนิพลเรอืนแหง่ประเทศไทย ฉบบัที ่29 ว่ำดว้ยสทิธทิ ำกำรของผูถ้อืใบอนุญำตนกับนิ พนกังำนควบคุมกำรจรำจรทำงอำกำศ 

และพนกังำนอ ำนวยกำรบนิ 
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2. Definitions 

Term Definition 

Aerodrome Control Service ATC service for aerodrome traffic 
Aerodrome Flight Information 
Service (AFIS) 

flight information service for aerodrome traffic provided by a designated 
air traffic services provider 

Aerodrome Traffic all traffic on the manoeuvring area of an aerodrome and all aircraft flying 
in the vicinity of an aerodrome. An aircraft operating in the vicinity of an 
aerodrome includes but is not limited to aircraft entering or leaving an 
aerodrome traffic circuit 

Air Traffic Service (ATS) a generic term meaning variously, flight information service,  alerting 
service, air traffic advisory service, air traffic control service (area control 
service, approach control service or aerodrome control service). 

Aerodrome ATS air traffic service for aerodrome traffic, in the form of ‘aerodrome control 
 service (ATC) or ‘aerodrome flight information service’ (AFIS) 

ATS surveillance system a generic term meaning variously, ADS-B, PSR, SSR or any comparable 
ground-based system that enables the identification of aircraft 

Conventional Tower a facility located at an aerodrome from which aerodrome ATS is 
provided principally through direct out-of-the-window observation of the 
aerodrome and its vicinity 

Detect/Detection to visually be able to see that there is something 
Identify/Identification the ability to correlate a detected or recognised object with 

a specific individual aircraft/vehicle 
low-density aerodromes aerodromes with typically a low capacity utilisation, where the prevailing 

traffic is mostly single aircraft movement operations, rarely reaching or 
exceeding two simultaneous aircraft movements 

medium-density aerodromes aerodromes with typically a medium capacity utilisation, where 
simultaneous aircraft movement operations can be expected, frequently 
experiencing more than one aircraft movement simultaneously 

Multiple Mode of Operation the provision of ATS from one remote tower/remote tower module to 
two or more aerodromes at the same time (i.e. simultaneously) 

Operational Context the operational characteristics — such as aerodrome size/layout, 
traffic volume/density and complexity, related airspace and flight 
procedures, number of simultaneously served aerodromes, etc. — that 
should be considered when remote aerodrome ATS is to be implemented 

Out-Of-The-Window (OTW) 
View 

a view of the area of responsibility of the aerodrome ATS unit from 
a conventional tower, obtained via direct visual observation 

Recognise/Recognition to visually be able to determine the class/category/type of an object, 
e.g.: 

- class/category/type of aircraft based on e.g. size/fuselage, engine 
configuration, wing/stabiliser configuration, painting/colour 
marking, etc.; 

- class/category/type of personnel and obstructions, e.g. 
person/wildlife/foreign object debris (FOD); 

- class/category/type of vehicle, e.g. ambulance/car/fuel 
truck/baggage trailer; 

Remote Aerodrome ATS provision of aerodrome ATS from a remote tower/remote tower module 
Remote Tower Centre’ (RTC) a facility housing one or more remote tower modules 
Remote Tower Module’ (RTM) a combination of systems and constituents from where remote aerodrome 

ATS can be provided, including one or more ATCO/AFISO workstation(s) and 
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Term Definition 
the visual  presentation. (It can be compared with the tower cab of an 
aerodrome conventional tower.) 

Remote Tower a geographically independent facility from which aerodrome ATS is 
provided principally through indirect observation of the aerodrome and 
its vicinity, by means of a visual surveillance system. (It is to be seen as a 
generic term, equivalent in level to a conventional tower) 
 
Note: The actual distance to the serviced aerodrome may vary from 
hundreds of metres to many  kilometres. 

Single Mode of Operation the provision of ATS from one remote tower/remote tower module to 
one aerodrome at a time 

Visual Presentation a view of the area(s) of responsibility and interest of the aerodrome 
ATS unit, provided by a visual display 

Visual Surveillance System a number of integrated elements, normally consisting of optical sensor(s), 
data transmission links, data processing systems and situation displays 
providing an electronic visual presentation of traffic and any other 
information necessary to maintain situational awareness at 
an aerodrome and its vicinity 
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3. The Remote Aerodrome ATS Concept and Modes of Operation 

3.1 Remote Aerodrome ATS Concept 

The concept of remote aerodrome ATS enables provision of aerodrome ATS from locations/facilities 
without direct visual observation. Instead, the provision of aerodrome ATS is based on a view of 
the aerodrome and its vicinity through means of technology. 

The primary change introduced by remote tower operations, compared to conventional tower operations, 
relates to the manner by which visual observation of the aerodrome and its vicinity is achieved. When 
operating from a remote tower facility, this is no longer carried out by direct out-of-the-window 
observation from a conventional tower. Instead, visual observation is achieved utilising a visual 
surveillance system, enabling situational awareness in accordance with MOS-ATS, ICAO Documents 4444 
(PANS-ATM) and ICAO Documents 9426 Air Traffic Services Planning Manual.  

A remote tower can be located away from the aerodrome it is providing a service to, or it can be located 
in a building on or close to the aerodrome but without an adequate direct view of the area of 
responsibility. System elements of a visual surveillance system could also be introduced in a conventional 
tower, in order to enhance/complement situational awareness or to provide a visual presentation of parts 
of the aerodrome or its vicinity which is otherwise either inadequate or non-existent. 

The concept of Remote Aerodrome Air Traffic Service (ATS) is rapidly gaining traction within the aviation 
industry as a viable and potentially advantageous alternative to conventional towers.  

This innovative approach, driven by technological advancements and the evolving needs of the aviation 
sector, is directly aligned with the ICAO's Global Air Navigation Plan (GANP) and its framework of Aviation 
System Block Upgrades (ASBUs). More specifically, the implementation of Remote Aerodrome ATS is 
a key component of the DATS-B1/1 ASBU element, which seeks to enable the provision of Aerodrome 
Control or Aerodrome Flight Information Services (AFIS) from a remote location. 

By utilizing a combination of digital video surveillance, advanced digital surveillance technologies, and 
robust procedural processes, Remote Aerodrome ATS can provide air traffic services in a manner that may 
prove to be more cost-effective, flexible, and resilient compared to conventional on-site towers.  

This transition towards remote service provision offers a multitude of potential benefits, including 
optimized resource allocation, enhanced operational efficiency, and the ability to provide services to 
aerodromes where geographical constraints or economic considerations might otherwise limit the 
feasibility of establishing a conventional tower. This document delves into the intricacies of Remote 
Aerodrome ATS, providing ATSPs and aerodrome operators with a comprehensive understanding of the 
concept, its potential benefits, and the critical considerations for its safe and effective implementation. 

For ATSPs and aerodrome operators considering the implementation of remote aerodrome air traffic 
services, a comprehensive safety assessment is crucial to determine the necessary performance 
specifications and ensure safe and efficient operations. This assessment should identify potential hazards 
and assess the risks associated with remote aerodrome air traffic service provision. Based on the safety 
assessment's findings, ATSPs and aerodrome operators can define specific performance criteria and 
requirements for their remote tower systems, encompassing visual, audio, data, communication, 
and surveillance functionalities, as well as human-machine interface considerations and overall system 
reliability. While EUROCAE ED-240, "Minimum Operational Performance Specification for Remote 
Aerodrome Air Traffic Services," can be served as a reference document, the ultimate focus should remain 
on fulfilling the safety requirements identified in the safety assessment. This approach ensures that 
the implemented remote tower system meets the specific safety needs and operational context of 
the aerodrome, guaranteeing the continued safety and efficiency of air traffic operations.  
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3.2 Modes of Operation 

For the purpose of this document, the concept of remote aerodrome ATS is categorised into the following 
two main modes of operation: 

- single mode of operation; and 
- multiple mode of operation. 

For both modes, ATS may be provided either as aerodrome control service (ATC) or aerodrome flight 
information service (AFIS). 

Irrespective of single or multiple mode of operation, remote aerodrome ATS could be 
implemented/provided both for the case when there is already a conventional tower at the aerodrome 
concerned, or for the case when there currently is no conventional tower. The provision of remote 
aerodrome ATS could be performed on a permanent basis (fully replacing the conventional tower, if one 
exists) or it could be performed on a temporary basis; for example, during specific times such as during 
the night or for specific events, or it could be performed for contingency purposes (e.g. where a remote 
tower is used as backup facility for a conventional tower). 

When providing remote aerodrome ATS, the operational application will vary depending on various 
factors such as the operational environment and the individual needs of stakeholders (as is the case in 
any ATS provision). 

3.2.1 Single mode of operation 

The single mode of operation refers to the provision of ATS to one aerodrome at a time, from a single 
remote tower module (RTM). 

Operational applications which typically would fall under the remit of the single mode of operation 
include, but are not limited to the provision of ATS: 

a) to one aerodrome from one RTM; 

b) during planned or unplanned contingency situations, as a dedicated backup solution 
for an existing aerodrome ATS; and 

to distant or visually blocked areas of an aerodrome, for which the view from the tower cab is inadequate 
or non-existent, by implementing visual surveillance system elements at the conventional tower. 
This could therefore be in lieu of building a second aerodrome/conventional tower. This digital tower 
application would not be regarded as a 'remote tower' but rather an augmentation of visual surveillance 
systems for conventional towers. However, the guidance in this document may be used as relevant for 
the visual surveillance system elements. 

3.2.2 Multiple mode of operation 

The multiple mode of operation refers to the provision of ATS to more than one aerodrome at a time, i.e. 
simultaneous service provision, from a single RTM.  
Operational applications include, but are not limited to: 

a) the provision of ATS to more than one aerodrome simultaneously from one RTM; 
b) mixed conventional and remote aerodrome ATS operations — the situation when 

a conventional tower is also providing ATS to another aerodrome remotely 
(additionally and simultaneously with the ATS provision to the local aerodrome), 
through the use of a visual surveillance system providing the visual view of the 
remote aerodrome. (In this particular situation, the conventional tower could at the 
same time be considered a remote tower.); and 
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c) the simultaneous provision of ATS to a specific area or a specific function to more 
than one aerodrome, e.g. a clearance delivery position to more than one 
aerodrome. 

Note – Clearance delivery per se would not require a visual presentation/visual 
surveillance system and would therefore not be considered either a ‘remote 
tower’ or an ‘RTM’ 

3.3 Remote tower centre (RTC) 

The ATSP may provide remote aerodrome ATS from a centralised facility known as a remote tower centre 
(RTC), which could house one or several RTMs. 

An RTC could be set up as shown in the example in Figure 1, with multiple RTMs and possibly one or more 
supervisor positions (depending on the size and requirements of the RTC). The RTMs can have 
an independent combination of either single-mode-of-operation or multiple-mode-of-operation scenario 
per each RTM, which may also change over time (i.e. changing from single to multiple mode of operation 
for one RTM, or vice versa). The allocation of aerodromes between RTMs may also be changed on a 
flexible basis (similar to the procedures for sector allocation within an area control centre (ACC)) in order 
to improve efficiency of resources or to respond to operational needs and demands. The ability to switch 
aerodromes between RTMs will depend on many factors such as ATCO/AFISO qualification and training, 
technical configuration of the RTMs, traffic schedule and distribution between aerodromes, and how such 
factors impact safety and human performance. 

The required number of available RTMs In an RTC will depend on the number of aerodromes connected 
to the RTC, the complexity and size of the connected aerodromes as well as the need for additional/spare 
RTMs, based on contingency and service availability requirements. 

 

Figure 1: Example of high-level overview of remote aerodrome air traffic services from an RTC 
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3.4 Technical enablers for remote aerodrome ATS 

The solutions which are available for remote aerodrome ATS are not based on a unique system 
configuration but on a varied set of technical enablers. The appropriate configuration of technical enablers 
should be carefully assessed and selected according to the operational needs of each implementation and 
supported and identified by the safety, security, and human factors assessments. 

Below is a (non-exhaustive) list of possible technical enablers. Many of the below listed enablers are also 
available for conventional towers; however, in the remote tower context they will be affected to various 
degrees due to the need for data transmission links. Each technical enabler is further described in Chapter 5. 

- Visual presentation, replacing, or complementing, the OTW view of a conventional tower 
(further described in Section 5.2) 

- Binocular functionality (e.g. a pan-tilt-zoom (PTZ) camera/function, fulfilling/emulating the 
function of a binocular in a conventional tower (Section 5.2) 

- Signalling lamp, remotely controlled (Section 5.3) 
- Aerodrome sound reproduction (Section 5.4) 
- Communication means to provide aeronautical mobile service, aeronautical fixed service and 

surface movement control service (Section 5.5) 
- Management of navigation aids, aeronautical ground lights and other aerodrome assets (Section 

5.7) 
- Meteorological information (Section 5.8) 
- Other ATS systems/functions, as would typically also be available in a conventional tower, but 

which are not necessarily affected by the remote provision of ATS (Section 5.9) 
- Additional visual ‘hot spot/gap filler’ cameras (Section 5.2.8) 
- The use of infrared or other optical sensors/cameras outside the visible spectrum (Section 5.2.8) 
- Dedicated means to facilitate the detection and identification, as well as enabling automatic 

following, of aircraft or vehicles in the visual presentation (e.g. by overlaid labels based on data 
from ATS surveillance systems/sensors e.g. ADS-B, PSR, SSR, A-SMGCS, complemented by flight 
plan correlation when available, commonly referred to as ‘radar tracking’) (Section 5.2.8) 

- Dedicated means to facilitate the detection and following of moving objects in the visual 
presentation (e.g. by highlighting/framing such objects based on image processing techniques, 
commonly referred to as ‘visual tracking’) (Section 5.2.8) 

- System support to help the ATCO/AFISO detect smaller foreign object debris (FOD), highlighting 
the existence of such small objects in the visual presentation (Section 5.2.8) 

- Other overlaid information in the visual presentation such as framing and/or designation of 
runways, taxiways, etc., compass directions, meteorological information, aeronautical 
information (NOTAM, SNOWTAM, etc.), other operational information (e.g. runway conditions 
like water, snow or mud presence, coefficient of friction, etc.) (Section 5.2.8) 

- Enhanced functionalities of the binocular functionality, e.g. automatic following of moving objects 
(Section 5.2.7.2) 
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4. Operational context/applications and related recommendations 

Regardless of the operational context, the implementation of remote aerodrome ATS will depend upon 
a local safety assessment, in accordance with applicable regulations and the procedures accepted by the 
CAAT. 

4.1 Single mode of operation 

Single mode of operation is, in principle, envisaged to have the potential to be implemented for 
aerodromes of all sizes and conditions. The following sections list aspects to be considered for the 
implementation of single mode of operation. 

4.1.1 Traffic volume/density and traffic complexity 

The traffic volume/density as well as the traffic complexity — e.g. the characteristics and mix of aircraft 
(IFR/VFR, aircraft types, performance and equipage, etc.) and vehicle operations — are factors for 
consideration when implementing remote aerodrome ATS (as is the case when building/upgrading 
a conventional tower). 

The traffic volume/density and traffic complexity will drive the requirements for the visual presentation 
and the need for enhanced binocular functionality, as well as for other technical enablers. For each 
implementation, the safety assessment should consider the traffic volume/density as well as the traffic 
complexity related to the aerodrome when establishing the necessary functionalities of the system. 

Depending on the visual performance quality of the visual presentation, the basic features (see Appendix 4) 
may be sufficient for aerodromes where traffic exceeds the low-density or low-complexity characteristics. 
However, it is recommended that ATSPs consider using the advanced features (see Appendix 4), especially 
for medium-density aerodromes and beyond. However, when implementing such features, caution 
should be taken with regard to the potential dependency on information intended to maintain or reach a 
certain level of situational awareness or capacity. Appropriate fall-back and degraded mode procedures 
should be developed to handle system degradations. 

4.1.2 Characteristics of the aerodrome layout 

The aerodrome layout is a factor for consideration when implementing remote aerodrome ATS (as is the 
case when building/upgrading a conventional tower). 

The aerodrome layout will drive the requirements for the visual presentation and the binocular 
functionality and will affect the set-up of the camera installations, e.g. whether a single-camera tower 
(possibly complemented with visual ‘hot spot/gap filler’ cameras) or a distributed camera installation 
should be implemented (See Section 5.2 for further elaboration related to this topic). Also, larger multiple 
runway aerodromes may negate the need for more than one conventional tower as the aerodrome 
expands (by introducing cameras and their (visual) presentation into the conventional tower). 

For each implementation, the safety assessment should consider the characteristics of the aerodrome 
layout when establishing the necessary functionalities of the system. 

4.1.3 Aerodrome switching under single mode of operation 

The single mode of operation also covers potential scenarios where the ATCO/AFISO switches service 
provision from one aerodrome to another aerodrome, without providing service to both (or more) at the 
same time. Switching of aerodromes should only be done when circumstances so allow, typically in 
conjunction with opening/closing of ATS (in accordance with the AIP/NOTAM published ATS hours of 
operation) for the aerodromes concerned. If necessary, switching of aerodrome may occur outside the 
published ATS opening/closing times at that aerodrome, subject to CAAT approval of the procedure and 
conditions. 
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The ATSP should establish the procedures and conditions for switching to adequately manage the 
operational circumstances (e.g. ‘when and how’) for any such implemented scenario. In addition, 
switching procedures should ensure smooth coordination with local aerodrome operators. Specific 
switching protocols may be required for seasonal traffic fluctuations at some aerodromes. All mechanisms 
implemented should be validated, approved by the CAAT, as part of management of changes, and 
documented in the operations manual. 

Furthermore, related human factors considerations are detailed at the end of Section 6.3.1. 

4.1.4 Remote tower as backup facility 

The remote aerodrome ATS concept could be used to support the ATS contingency arrangements for 
an aerodrome, as stipulated by MOS-ATS Chapter 9 Contingency Plans. A remote tower could be used as 
a backup facility in case the conventional tower is not available, either for planned reasons such as 
maintenance, or for unplanned reasons such as emergency outages. The rationale would be ATS 
continuity with a high level of retained safety, capacity and flexibility during contingency situations. 

It should be noted that any contingency arrangement is supposed to be temporary in nature, i.e. to be 
used only for limited time periods, until the ordinary services and facilities can be resumed. Meaning that 
a backup facility is not to be used as the principal means to provide the service unless properly 
demonstrated and approved by the CAAT. 

When implementing a backup facility based on the remote aerodrome ATS concept, it is recommended 
to define the required level of human-machine interface (HMI) commonality with respect to the 
conventional tower. Similarly to the ATCO/AFISO workstations and support tools provided in the 
conventional tower would reduce both the ATCO/AFISO familiarisation time during the transition into 
contingency phase, as well as the need for recurrent contingency training. The use of new technical 
enablers should be carefully assessed. Although the introduction of such enablers has the potential to 
introduce operational benefits, this should be balanced against the disadvantages caused by introducing 
new tools and equipment which may not be available in the existing conventional tower, as well as by 
adding complexity to a backup facility (for which robustness would normally be a key factor). 

Regarding the visual presentation of RTMs used as a backup facility for a conventional tower, it would be 
beneficial to maximise the similarities with the OTW view of the conventional tower. On the other hand, 
the placement of camera(s) feeding the visual surveillance system will need careful consideration. It would 
not be advisable to install them on the conventional tower structure, as their purpose is to be used during 
an event which may have impacted on the structure and the electrical/data infrastructure of the 
conventional tower building. 

Another important aspect to consider for a backup implementation is the split of infrastructure (such as 
for communication, uninterruptible power supply (UPS), etc.). Depending on the desired robustness of 
the backup solution and system, it is recommended to consider and reduce the number of common cause 
failures as far as practically possible. An appropriate level, depending on a local assessment, should be 
assessed and defined. 

Lastly, it is recommended to define the requirements on traffic complexity (mix of aircraft and vehicles 
etc.), capacity and duration of service, and switchover time for the backup facility. 

4.2 Multiple Mode of Operation 

The overarching recommendation with regard to multiple mode of operation is that it is to be used only 
when the operational circumstances so allow and when certainty exists that workload and complexity can 
be managed. It is the responsibility of the ATSP to define suitable operational circumstances, which 
require careful considerations, as well as to provide sufficient evidence for an acceptable level of safety 
(as is always the case). Some further aspects to consider for the implementation of multiple mode of 
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operation are provided in the sections below. In addition, more detailed operational, procedural and 
technical considerations are outlined in Section 5.13 and change-management-related considerations are 
outlined throughout Chapter 6 (Section 6.2.1 for safety assessment considerations, Section 6.3 for human 
factors considerations and Section 6.7 for contingency planning/procedures considerations). 

4.2.1 Number and size of aerodromes in multiple mode of operation 

The number and size of aerodromes to be combined in multiple mode of operation need to be carefully 
assessed. Furthermore, not only the number of aerodromes, but also the selection of the appropriate 
combination of aerodromes considering operational aspects (such as traffic levels and complexity, type of 
ATS provided on each aerodrome (ATC or AFIS), approach control service provision, meteorological 
conditions across the aerodromes, geographical locations and the aerodromes’ surrounding 
topography/terrain, runway orientations, etc.) should be thoroughly considered when providing ATS via 
the multiple mode of operation. Also, a suitable level of equipage to support the operations should be 
determined. The local safety assessment, taking traffic density, complexity and other local factors into 
account, should determine the suitable number and combination of simultaneous aerodromes (which 
may vary over time, depending on e.g. traffic distribution, weather, etc.). 

4.2.2 Simultaneous aircraft movements on different aerodromes 

The probability of instances of simultaneous aircraft movements on the different aerodromes, based on 
the expected traffic, as well as the impact thereof, should be carefully assessed and taken into account in 
the local safety assessment before implementing multiple mode of operation. 

The management of traffic distribution between aerodromes in multiple mode of operation can be 
handled at different instances, as follows: 

a) Strategical: forecasting/pre-planning of traffic flows, planning of staffing and 
allocation of aerodromes across RTMs 

b) Pre-tactical: when flight plans are available, building a mental traffic sequence and 
acting if necessary, e.g. delaying traffic at its origin 

c) Tactical: 

• Normal ATCO working practices, based on existing procedures and own 
judgement (e.g. delaying start-ups or incoming traffic (by speed reductions, 
holdings, etc.), while a landing/take-off at the other is handled). It should be 
noted that AFISOs may not be entitled to use such procedures to the same 
extent. Although they cannot exercise control of traffic, AFISOs could, under 
specified circumstances, inform the airspace users of delays or undertake 
other actions via coordination with other/adjacent ATS units and/or the 
aerodrome operator/owner. 

• Opening additional operational positions (e.g. ground, air), splitting/merging 
of aerodromes across RTMs, or requesting the support of another 
ATCO/AFISO. 

The ATSP should establish procedures to manage capacity peaks or high ATCO/AFISO workload for any 
other reason, e.g. to address when and how to open an additional position in the RTM or when and how 
to split aerodromes into separate RTMs. All mechanisms implemented should be validated, approved by 
the CAAT, as part of management of changes, and documented in the operations manual. 

4.2.3 Aerodrome switching/merging/transferring/closing under multiple mode of operation 

The multiple mode of operation may include scenarios where the ATCO/AFISO would change service 
provision between aerodromes on a flexible basis. This may include the following possibilities: 
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switching: changing service provision for one (or several) aerodrome(s) to another aerodrome (e.g. if 
providing service to aerodromes A & B, change service provision to aerodromes A & C); 

merging: adding aerodromes to be provided with service (e.g. if providing service to aerodromes A & B, 
change service provision to aerodromes A, B & C); and 

closing or transferring service provision for one or several aerodromes (e.g. if providing service to 
aerodromes A, B & C, change service to aerodromes A & B). 

This may also include the possibility of changing from a single mode of operation to a multiple mode of 
operation environment, or vice versa, by adding or closing/transferring aerodromes in the RTM 
(e.g. if providing service to aerodrome A, changing service provision to aerodrome A & B, or vice versa). 

Switching/merging/transferring/closing of aerodromes should only be done when circumstances so allow. 
The ATSP should establish the related procedures and conditions to adequately manage the operational 
circumstances (e.g. ‘when and how’) for any such implemented scenario. All mechanisms implemented 
should be validated, approved by the CAAT, as part of management of changes, and documented in 
the operations manual. 

Furthermore, human factors considerations related to switching are detailed in the end of Section 6.3.1. 

4.2.4 Service provision in multiple mode of operation 

Regarding the type of ATS provision, what has been validated for multiple mode of operation is the 
combination of aerodromes where the same service type is provided (e.g. ATC+ATC or AFIS+AFIS). Hence, 
no known experience exists, and no related recommendations can be made at this point regarding mixed 
ATC and AFIS in multiple mode of operation. 

4.2.5 Recommended implementation and transition steps 

It is likely that multiple mode of operation will be implemented as part of an extension to an already 
existing single mode of operation implementation. This would facilitate the transition from a one-to-one 
operating method to a one-to-many operating method by first gaining operational experience of remote 
aerodrome ATS in a single mode of operation set-up. Therefore, such an approach is recommended. 
However, depending on the local safety assessment, this may not be a prerequisite for implementation. 

4.2.6 Possible developments of multiple mode of operation 

The number of aerodromes to be simultaneously provided with ATS from one RTM will ultimately be 
dependent on a number of factors, such as traffic levels and how the traffic schedule at each aerodrome 
intersects with the others, meteorological conditions at the aerodromes, technical configuration, support 
functions, etc. (see Section 4.2.1). The foundation for such evolution will, however, be dependent on 
gained operational experience and trust. 

4.3 Common aspects applicable to both single and multiple modes of operation 

4.3.1 Airspace and traffic circuit characteristics 

As for conventional tower operations, the airspace characteristics should be taken into consideration 
when implementing remote aerodrome ATS. This includes the airspace classification as well as traffic 
circuits, departure and arrival paths/sectors, VFR entry/exit points, VFR holding points, etc., as need be 
for the particular aerodrome. 

4.3.2 Aerodrome environment 

Since each aerodrome is unique and has its own characteristics regarding the surrounding topography, 
it is important to take into account the specific aspects that may affect the implementation of the concept, 
as would be the case also when implementing a new conventional tower at an aerodrome. Furthermore, 
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natural phenomena and the local wildlife characteristics (e.g. the occurrence of animals/birds on and in 
the vicinity of the aerodrome) are also factors that should be considered for each aerodrome. In addition, 
the implementation of remote aerodrome ATS should consider and appropriately address the existence 
of environmental restrictions which could influence the operations of the subject aerodromes. 

4.3.3 Local weather characteristics 

Local weather/climate factors are other aspects to take into account when assessing the impact that 
the implementation of the concept may have on the aerodrome operations and/or ATS provision. The 
location of the aerodrome, such as proximity to sea/lake/river, altitude over (or under) mean sea level, 
proximity to mountains, etc. and the associated typical meteorological phenomena may affect the ATS 
provision. 

For low-visibility conditions, the use of technical enablers, such as visual hot spot cameras, could be used 
to support situational awareness and local low-visibility procedures (as would also be a possibility for 
conventional tower operations). 

Significant meteorological conditions include the occurrence or expected occurrence of cumulonimbus or 
thunderstorm, moderate or severe turbulence, wind shear, hail, moderate or severe icing, severe squall 
line, freezing precipitation, severe mountain waves, sandstorm, dust storm, blowing snow, tornado or 
waterspout in the take-off and climb-out area. Especially, Thailand experiences frequent monsoons, 
thunderstorms, and high humidity, which must be considered when implementing remote aerodrome 
ATS. Additional redundancy in MET data sources and improved camera performance in low-visibility 
conditions are recommended. 

4.3.4 ATCO’s/AFISO’s roles and responsibilities 

The ATSP should identify the particular configuration of the RTM and the related operating methods, 
taking into consideration the operational application and the particular needs of the aerodrome(s), in such 
a way that the ATCOs/AFISOs are enabled to fulfil their responsibilities as if the service would be provided 
from a conventional tower. 

4.4 Remote tower centre operations 

4.4.1 Supervision 

When operating an RTC with more than one RTM, organisational and operational issues of a more 
managerial nature may surface, similar to the ones in other larger operational units. In the same way that 
an ACC/approach/tower operational supervisor is responsible for the supervision of operations, a supervisor 
role could be introduced in the RTC in order to lead, supervise and assist the operations at the RTC. 

The aim is that the supervisor can collaborate during planning, problem-solving and decision-making 
processes, leading to an optimum performance in the RTC. 

The tasks of an RTC supervisor can include, for example: 

a) planning the allocation and combination of aerodromes and staff to modules in 
the RTC; 

b) monitoring the traffic and weather situations to anticipate any potential overload 
or underload; 

c) reallocating aerodromes and staff by opening/closing modules or splitting/merging 
aerodromes as necessary, particularly in case of unexpected situations 
(e.g. overload at an RTM, abnormal or unusual situation at an aerodrome, technical 
problem at an RTM, etc.). 
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d) supporting RTM operators in case of unexpected situations; 

e) coordinating with the technical supervision in case of technical failure occurring at 
the RTC/RTM or at an aerodrome; 

f) coordinating with adjacent units supervisor(s), when necessary; 

g) coordinating in emergency situations with other stakeholders involved. 

The supervisor – if employed – should have the appropriate training and certification to fulfill his or her 
duties in line with MOS-ATS Chapter 6 Training and Checking Program. 

4.4.2 Holders of multiple endorsements 

In accordance with Section 1.3.4 Personnel Licensing Aspects 

5. Operational and system considerations 

This chapter addresses procedural considerations, operational needs and requirements, as well as related 
system and equipment aspects, to be considered for the implementation of remote aerodrome ATS. 

ATCO/AFISO confidence and trust in the system is of vital importance for the implementation of remote 
aerodrome ATS. The human factors assessment (see Section 6.3) as well as an assessment of social aspects 
is fundamental to build this confidence and trust. 

5.1 Remote aerodrome ATS procedural considerations 

This section details recommendations on procedures related to remote aerodrome ATS. Some of these 
recommendations are of a general nature, whereas some are specifically related to operations from 
an RTC. 

- All formal interfaces with all stakeholders should be re-evaluated to include items that are unique 
to remote aerodrome ATS, especially with regard to the communication between the remote ATS 
unit and the aerodrome. Such formal interfaces should be documented in local agreements. 
The need for coordination between the ATS unit and the respective aerodrome — and related 
aspects — is specifically covered in Chapter 7. 

- There might be cases where the ATSP performs tasks which fall under the responsibility of the 
aerodrome operator. In case such tasks are to be continued to be performed by the ATSP, 
following the introduction of remote aerodrome ATS, specific agreements between the ATS unit 
and the aerodrome operator should be in place. Particular considerations regarding these tasks 
and contingency procedures should be included in the service level agreement/contract between 
ATSP and aerodrome operator to achieve adequate redundancy measures in case of partial or 
single or multiple failures at the RTC. 

- Before initiating service provision, or before assuming responsibility for service provision, the 
ATCO/AFISO should be able to verify the status of the aerodrome (in terms of traffic, weather 
situation, etc.) and its related systems and coordination and transfer of control of operational 
systems should take place when needed. 

- In today’s conventional tower operations, operating methods and procedures can sometimes 
differ between aerodromes due to local variations and practices. When providing service to 
several aerodromes from an RTC, there may be an opportunity to streamline and unify 
the operating methods and procedures for the aerodromes connected to the same RTC. 

- When providing service to several aerodromes from an RTC, to support the flexibility of staff and 
RTM allocation between aerodromes, it is recommended that the RTC enables the transfer of 
responsibility of ATS for aerodromes between the RTMs within the RTC. If implemented, 
appropriate procedures for the transferring/merging/splitting of aerodromes between RTMs 
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should be developed and documented. If the transferring/merging/splitting of aerodromes 
between RTMs is performed during ATS hours of operation, service provision should be 
uninterrupted. 

- The ATSP should put in place procedures and contingency plans that clearly define how to deal 
with unexpected or unusual events, such as an emergency at one of the aerodromes that 
significantly increases ATCO/AFISO workload and affects their ability to continue to provide ATS 
to all aerodromes under their responsibility. Such procedures and situations require adequate 
and recurrent training. 

5.2 Visual surveillance system 

A visual surveillance system constitutes the core element of remote provision of ATS to aerodromes and 
typically consists of two main operational parts: the ‘visual presentation’ replacing the OTW view of 
a conventional tower and the ‘binocular functionality’ emulating traditional binoculars, both further 
described below. A visual surveillance system includes a number of integrated elements, including 
sensors, data transmission links, data processing systems and situation displays. 

Regardless of the technical solution/design, it is crucial that the visual surveillance system fulfils 
the regulatory requirements and the operational needs that exist on the service provision. These regulatory 
requirements and operational needs as well as some functional requirements/considerations are described 
and discussed in Sections 5.2.3, 5.2.4, 5.2.5 and 5.2.7 below. It is acknowledged that the human vision 
sensing system is very sophisticated and that it may not be feasible to precisely replicate the ATCO/AFISO 
visual performance that could be obtained via direct OTW visual observation. 

Note: The visual performance obtained by the means of a visual surveillance system may in some 
circumstances and to some extent improve the OTW visual observation. 

It is recommended that the visual surveillance system is operationally validated against the perceived 
total image quality, and not only against individual system parameters. Adopting such a validation 
approach will help to understand the operational benefits and shortcomings of a specific implementation 
case. If shortcomings are identified, they could be managed either by improving the technical system or 
by implementing appropriate operational procedures and mitigation means. It is furthermore 
recommended that the performance of the visual surveillance system is operationally validated in various 
visual conditions (e.g. dawn, daylight, dusk, darkness and different visibility conditions), not only as 
a variation in time but also as a variation in the presented view of the aerodrome and its vicinity at one 
point in time — as light conditions are likely to differ across the view. It may be beneficial to apply 
a ‘scenario/use case’ approach when both defining and validating operational visual performance 
requirements. For instance, a scenario could be: ‘Detect an aircraft of a certain type/size at 5 NM final, 
recognise the aircraft at some stage to be able to give a landing clearance, be able to see/follow 
the aircraft during its complete landing from detection to landing, roll-out, taxiing off the runway and until 
taxiing to apron (leaving the manoeuvring area)’. Adopting such a validation approach will help to 
understand the operational benefits and shortcomings of a specific implementation case. If shortcomings 
are identified, they could be managed either by improving the technical system or by implementing 
appropriate operational procedures and mitigation means. 

It is assumed that the visual surveillance system is primarily based on a visible spectrum camera/sensor 
solution where cameras capture the image at the aerodrome and the image is relayed to the 
ATCO’s/AFISO’s screens, possibly enhanced by cameras/sensors from the non-visible spectrum, such as 
thermal, infrared etc. 

As regards differentiation between ATC and AFIS provision with respect to visual surveillance systems, no 
significant differences affecting the implementation of remote aerodrome ATS at a certain aerodrome 
have been identified. Instead, it is rather the traffic volume/density and operational complexity 
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(as opposed to the type of service, ATC/AFIS, provided) that should be considered when defining the exact 
operational and functional/technical requirements on the visual presentation and the binocular 
functionality. 

5.2.1 Visual presentation 

The visual presentation replaces the OTW view of a conventional tower, with the purpose of providing 
a view of the aerodrome and its vicinity (i.e. area of responsibility). It may take different forms and designs 
depending on the specific technical solution. 

A common design used for implementation to date comprises a display that presents a wide field-of-view 
image (similar to the OTW view obtained from a conventional tower) derived from a central location on 
the aerodrome, typically a ‘camera tower’ comprising one or several cameras. This design is commonly 
known as a ‘panorama’ or ‘panoramic’ view. The ‘panorama’/‘panoramic’ view may also be supported by 
additional ‘hot spot/gap filler’ cameras (i.e. cameras situated in other locations around the aerodrome), 
as need be. 

Another design that has emerged is the so-called video wall view, where several sensors from various 
locations around the aerodrome are presented/stitched together in a combined view, hence presenting 
different view images from different locations around the aerodrome in a combined manner on this video 
wall. This set-up using a distributed camera system may e.g. be fit for use at larger multiple runway 
aerodromes, to support situational awareness also when distances are large. 

5.2.2 Binocular functionality 

The binocular functionality (e.g. a Pan-Tilt-Zoom camera/function) emulates the function of a binocular in 
a conventional tower, by allowing the ATCO/AFISO to have a close-up view of a specific location or object.  

This functionality is considered additional to the overall visual presentation, enabling the ATCO/AFISO 
whenever necessary to look at certain objects/occurrences in the area of interest more closely (e.g. engine 
on fire, landing gear extended, RWY condition/objects on RWY, etc.). The view from the binocular 
functionality may be presented within the visual presentation display (e.g. as ‘picture-inpicture’) or on 
separate screens/displays. 

5.2.3 Primary/direct regulatory requirements affecting a visual surveillance system 

ICAO Doc 4444 (PANS-ATM) states that: 

‘Aerodrome controllers shall maintain a continuous watch on all flight operations on and in the 
vicinity of an aerodrome as well as vehicles and personnel on the manoeuvring area. Watch shall 
be maintained by visual observation, augmented when available by an ATS surveillance system. 
Traffic shall be controlled in accordance with the procedures set forth herein and all applicable 
traffic rules specified by the appropriate ATS authority.’ 

‘Visual observation shall be achieved through direct out-of-the-window observation, or through 
indirect observation utilizing a visual surveillance system which is specifically approved for the 
purpose by the appropriate ATS authority.’ 

In addition, Part III, Section 2, Chapter 2.1.1 a) of ICAO Doc 9426 (ATS Planning Manual) states that ‘the 
tower must permit the controller to survey those portions of the aerodrome and its vicinity over which 
he exercises control’. 

At the same time, Chapter 2.1.2 of ICAO Doc 9426 (ATS Planning Manual) states ‘The most significant 
factors contributing to adequate visual surveillance are the siting of the tower and the height of the 
control tower cab. The optimum tower site will normally be as close as possible to the centre of the 
manoeuvring part of the aerodrome, provided that at the intended height, the tower structure itself does 
not become an obstruction or hazard to flight.’ and Chapter 2.1.3 states that ‘The height of the tower  
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should be such that the controller is provided with the visual surveillance previously described. The higher 
the tower, the more easily this optimum surveillance is attained, but at greater financial cost and with 
a greater likelihood of penetrating the obstacle limitation surfaces.’ As these guidelines provided by ICAO 
Doc 9426 may be valid in the case of a single centrally located camera tower installation at an aerodrome, 
they may on the other hand not be relevant in the case of a visual surveillance system comprising several 
camera installations on various locations around the aerodrome. 

This promotes understanding of the overarching regulatory requirements directly affecting the visual 
surveillance system and can be formulated as follows: 

The visual surveillance system — subject to the visibility conditions at the aerodrome and its vicinity as 
well as the topography of the surrounding terrain and tailored to the ATCO/AFISO roles — should enable 
the ATCO/AFISO to survey those portions of the aerodrome and its vicinity over which they exercise ATS 
and should enable them within their area of responsibility, to see: 

- flight operations (aircraft) in the vicinity of the aerodrome; 

- flight operations (aircraft) on the aerodrome; 

- vehicles and personnel on the manoeuvring area. 

Note: Different tasks performed by ATCO/AFISO (e.g. ground, air, apron management (if applicable)) may 
affect the area of interest; therefore, thorough consideration should be given to the tailoring of the visual 
presentation in support of each specific task. 

The above should be seen as applicable in both daylight and darkness conditions (subject to the hours of 
operation of the ATS unit); however, during darkness it is acknowledged that it may be difficult to see 
objects without their own light source. 

5.2.4 Indirect regulatory requirements affecting a visual surveillance system 

In addition to the above-mentioned primary/direct regulatory requirements, there are some regulatory 
requirements on the service provision that may be indirectly applicable to the visual surveillance system. 
For conventional tower operations, they are fulfilled as per the principle ‘you see what you see’. However, 
for the remote aerodrome ATS context, these requirements need to be considered. It is important to note 
that ICAO Doc 9426 only address aerodrome ATC service in detail, and not AFIS. However, this guidance 
extends the association of the relevant provisions to AFIS as well, where appropriate, and not in 
contradiction with the objectives and the principles of Flight Information Services. 

ICAO Doc 4444 (PANS-ATM) states that ‘Whenever an abnormal configuration or condition of an aircraft, 
including conditions such as landing gear not extended or only partly extended, or unusual smoke 
emissions from any part of the aircraft, is observed by or reported to the aerodrome ATCO or the AFISO, 
the aircraft concerned should be advised without delay.’ 

Also, MOS-ATS Chapter 18 Alerting Services details the aerodrome control tower’s responsibility and the 
circumstances for when to alert rescue and firefighting services. Hence, it should be considered, as part 
of the local safety assessment, whether the visual surveillance system needs to enable the ATCO/AFISO 
to visually detect and recognise aircraft abnormal configurations or conditions, such as landing gear not 
or only partly extended or unusual smoke emissions from any part of the aircraft. As the Regulation states 
that this could likewise be reported to the aerodrome controller, this needs to be defined at the local 
implementation level. 

ICAO Doc 4444 (PANS-ATM) Chapter 7.1.1.1 states: Aerodrome control towers shall issue information, 
instructions and clearances to aircraft under their control to achieve a safe, orderly and expeditious flow 
of air traffic on and in the vicinity of an aerodrome with the objective of preventing collision(s) between 
(…) (5) aircraft on the manoeuvring area and obstructions on that area. 
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Although the Regulation does not explicitly state that an ATCO needs to visually see/detect obstructions 
(the existence of an obstruction could likewise be reported to the ATCO/AFISO), there is an expectation 
on the service that obstructions (of a certain size, up to a certain distance and subject to the visibility and 
daylight conditions) can be visually observed/detected by the ATCO/AFISO. Therefore, as part of the local 
implementation and safety assessment, it should be considered whether and to what extent the visual 
surveillance system needs to enable the ATCO/AFISO to visually detect and recognise obstructions on 
the manoeuvring area. Local operational requirements should be defined, taking into account size and 
distance of obstructions, as well as under which daylight and meteorological conditions the requirements 
are to be valid. 

As concerns obstructions, ICAO Doc 4444 (PANS-ATM) Chapter 7.4.1.4 states: ‘Animals and flocks of birds 
may constitute an obstruction with regard to runway operations.’, and Chapter 7.5.2 states: ‘Essential 
information on aerodrome conditions shall include information relating to the following: (…) (e) other 
temporary hazards, including parked aircraft and birds on the ground or in the air;’. 

ICAO Doc 4444 (PANS-ATM) Chapter 7.4.1.2.2 states: ‘Prior to take-off, the aerodrome control tower shall 
advise aircraft of: (…) (b) significant meteorological conditions in the take-off and climb-out area, except 
when it is known that the information has already been received by the aircraft.’ Therefore, it should be 
considered whether the visual surveillance system needs to enable the ATCO/AFISO to visually observe 
some significant meteorological conditions in the take-off and climb-out area (subject the type of and 
distance to the significant weather, the daylight/darkness conditions as well as the meteorological 
visibility). 

Although the responsibility for the monitoring of the condition of the movement area and reporting on 
matters of operational significance to the ATSP lies with the aerodrome operator (The Requirement of 
The Civil Aviation Authority of Thailand No. 37 on Aerodrome Standards), the ATSP may want to consider 
the extent to which the visual surveillance system should support the ATCO/AFISO in visually 
observe/detect runway surface states and their changes, such as those conditions listed in ICAO Doc 4444 
(PANS-ATM) Chapter 7.5 

ICAO Doc 4444 (PANS-ATM) Chapter 12.3.4 ‘Phraseologies for use on and in the vicinity of the aerodrome’ 
defines the following means of visual communication with aircraft: 

a) showing landing lights as a possible means for ‘identification of aircraft’; 
b) moving ailerons (or rudder), rocking wings or flashing landing lights as a possible 

means for ‘acknowledgement by visual means’. 

Consequently, the implementation of remote provision of aerodrome ATS should consider, as part of the 
local safety assessment, whether and to what extent these indirect regulatory requirements should form 
operational requirements driving the technical requirements for the implementation. As for 
a conventional tower, the fulfilment of such requirements will be dependent on the distance from the 
aircraft and on meteorological and daylight/darkness conditions. 

5.2.5 Other operational needs affecting a visual surveillance system 

In case the ATS unit is also responsible for the provision of apron management services, refer to Section 
7.2.6. Even if the ATS unit is not providing apron management services, there could be an operational 
need/benefit for the ATCO(s)/AFISO(s) to have access to a view of the apron(s). 

Although not explicitly stated in regulations, there would be an expectation on the service provision that 
the ATCO/AFISO should be able to observe and follow up on changes in weather conditions 
(e.g. precipitation, showers, fog patches, clouds and the build-up of cumulonimbus) or weather 
occurrences (e.g. flooding, snowbanks) as would be feasible from a conventional tower. Therefore, the 
ATSP should consider, as part of the local implementation and safety assessment, whether and to what 
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extent the visual surveillance system should support the ATCO/AFISO to observe such weather condition 
observations. 

5.2.6 Camera siting aspects 

The determination of the number of cameras to be used, the locations and the height at which they are 
to be installed, in order to meet the regulatory requirements and the operational needs described above, 
may be influenced by parameters such as: 

a) dimensions of the aerodrome; 

b) design characteristics and complexity of the aerodrome layout; 

c) location of the communication, navigation and surveillance equipment (both 
existing and planned) to prevent any potential interference; 

d) types of activities and operations that take place at the aerodrome; 

e) prevailing weather phenomena; 

f) functionalities and capabilities of the cameras employed; 

g) existing buildings and constructions (e.g. terminal buildings); 

h) existing conventional tower (if any); 

i) desired line of sight and angle of incidence; 

j) considerations of obstacle limitation surfaces and avoidance of creation of new 
obstacles; 

k) direct or indirect sun glare; 

l) lighting glare at night; 

m) external light sources; 

n) ease of access for maintenance purposes; and 

o) aeronautical easements. 

A dedicated, comprehensive and coordinated assessment should be conducted by the ATSP and the 
aerodrome operator in order to demonstrate that the number, location, height and characteristics of the 
cameras fulfil all the objectives for each individual case. 

For related information regarding the camera siting aspect, see also Section 7.1.4. 

5.2.7 Functional considerations for a visual surveillance system 

In addition to the regulatory requirements and the operational needs described above, factors related 
more directly to system performance should be considered when moving to a ‘remote’ environment, as 
they will affect the performance of the visual surveillance system and subsequently also the operational 
capabilities of the ATS unit. 

The performance and usability of the visual surveillance system is a complex combination of many such 
system performance factors. Some of them are found to be particularly critical for the ATCO/AFISO ability 
to perform the ATS are discussed below, but as indicated under Section 5.2.7.6 ‘Other image quality 
factors’, they are not the only ones which may be affecting remote aerodrome ATS provision. Because of 
this complexity, as already mentioned under Section 5.2, it is essential that the visual surveillance system 
is operationally validated against the perceived total image quality, rather than against specific image 
quality factors. 
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 5.2.7.1 Visual presentation set-up and layout 

The visual presentation should be designed to avoid unnecessary discontinuities or non-uniformities of 
the presented view. Existing discontinuities and non-uniformities should be clearly indicated so as to avoid 
misleading impressions of the observed area. For the case of seams/joints in the visual presentation, they 
should, as far as possible, be avoided at operational ‘hot spot’ areas such as holding positions, runway 
entrance/exits, etc. When this would not be achievable, mitigation measures should be considered, such 
as a hot spot camera providing an unobscured/unbroken view (or a predefined ‘quick access’ position for 
the binocular functionality). 

This recommendation can be seen as related to the guidelines provided in Chapter 2.1.4 of ICAO Doc 9426 
stating ‘Vertical supports for the cab roof should be kept to the smallest feasible diameter so as to 
minimize their obstruction of the controller’s view. The supports should also be as few as possible…’. A 
difference with regard to the ‘vertical supports for the cab roof’ of a conventional tower compared to the 
frames/joints between cameras/screens in a visual presentation, is that the vertical supports are actually 
blocking the view, whereas the frames/joints in a visual presentation are probably not blocking any part 
of the view, but rather just separating the images. Even so, it is recommended to minimise the number of 
seams/joints (e.g. between screens) in the visual presentation, and if existing, to keep them to the smallest 
feasible width (e.g. by using screens with narrow frames/borders). 

Also, the risk of potential loss of information between images (e.g. when combining images from different 
sensors) should be thoroughly assessed as part of the implementation, and if such information loss can 
be detected, appropriate mitigation means should be introduced. A factor to take into account in this 
regard is the natural system degradation that may occur over time. For instance, even if there is no 
occurrence of information loss when the system is new and recently installed, weather and natural wear 
may affect the equipment and its configuration, resulting in a potential loss of information over time. If 
this is regarded as a potential risk factor for a particular implementation case, it is recommended that 
regular checks are introduced as part of the overall maintenance programme. 

In case a partial or full loss of visual presentation is expected to be mitigated utilising the binocular 
functionality, see considerations in the second to last paragraph in Section 5.2.7.2 below. 

 5.2.7.2 Binocular-functionality-related functional requirements 

The binocular functionality should be simple, quick, and easy to use, not considerably increasing the time 
needed to perform the same/similar tasks as when performed with manually operated binoculars in 
a conventional tower. As a recommended minimum, the binocular functionality should include a fixed 
optical magnification feature with a visual indication of the direction of bore sight but may also include 
a moveable/adjustable optical zoom feature.  

In order to increase its usability, the binocular functionality may also include functionalities such as:  

- predefined and user-definable positions (automatic functions including zoom, pan-
and-tilt and focus) enabling the ATCO/AFISO to quickly jump to frequently recurring 
areas of interest (e.g. waypoints, thresholds, etc.);     

- predefined and user-definable automatic scanning patterns, such as runway 
sweeps (including the option to pause or stop the scan to be able to check detected 
objects), supporting the ATCO/AFISO to perform tasks such as scanning the runway; 

- automatic following of moving objects (e.g. aircraft, vehicles, personnel, animals), 
assisting the ATCO/AFISO to follow relevant moving objects of interest (commonly 
referred to as ‘PTZ tracking’); 

- optical sensor(s) from the non-visual spectrum, such as infrared. 
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When the RTM comprises several separate roles/workstations (typically for larger aerodromes), the use 
of independent binocular functionalities and their independent presentation for each role/workstation 
should be considered (to avoid distraction amongst the ATCOs/AFISOs). In the case that more than one 
independent PTZ is available, operational, technical and human factors related to the assignment, transfer 
and locking of each PTZ should be assessed.   
If the binocular functionality is planned to be utilised as a mitigation means for (partial or full) loss of visual 
presentation, this added dependency should be accounted for when developing availability requirements 
on the binocular functionality. 

 5.2.7.3 Video latency 

One critical parameter is the time delay between the occurrence of an event in the real world and its 
presentation to the ATCO/AFISO on the visual presentation/binocular functionality, referred to as video 
latency. The maximum allowable video latency, including its variation in time, should be determined by 
the local safety assessment, with the aim of not negatively affecting the ATCO’s/AFISO’s ability to safely 
provide ATS. It is recommended that this value is as low and constant as possible, as long delays will 
undoubtedly negatively affect the ATCO’s/AFISO’s situational awareness, with a direct safety impact. The 
exact figure should be derived from operational needs, taking into account the local conditions of the 
operational context. 

Recommendations for maximum video latency are presented in the notes below; however, subject to the 
outcome of the local safety assessment and the acceptance by the CAAT, an alternative maximum video 
latency may be applied. 

Note: a maximum video latency of 1 second, as this ‘is related to existing ground surveillance sensor 
standards and is considered as reasonable in a Remote Tower environment’. 

 5.2.7.4 Video update rate 

The fidelity of the image presented to the ATCO/AFISO also depends on the video update rate (also known 
as ‘frame rate’), defined as the number of times per second the video is updated. The video update rate 
primarily affects the following operational aspects of the presented image: 

- the appearance of moving objects (such as aircraft or vehicles), i.e. if a smooth and 
regular impression to the human eye is provided; 

- the capability to perceive and monitor flashing/rotating objects (such as runway 
guard lights (RGL), aircraft strobe lights, emergency vehicle lights or rotating 
propellers/rotors); and 

- the ability to perceive acceleration/deceleration/direction changes (i.e. turns) of 
moving objects. 

The appropriate video update rate, including its variation in time, should be determined by the local safety 
assessment, taking into account the operational context, in order to ensure an adequate presentation of 
moving objects to the ATCO/AFISO, as well as an adequate presentation of flashing/rotating objects, e.g. 
flashing lights. 

It is acknowledged that defining a recommended video update rate is complex due to the capabilities and 
nature of the human eye, the influence of motion blur and due to inherent dependency of many system 
parameters (e.g. jitter, contrast, video compression, bandwidth and codex). It is further acknowledged 
that the video update will likely be a compromise against image resolution in order to optimise bandwidth 
consumption; where the image resolution will influence the capability to detect and recognise objects, 
the video update rate will influence the factors listed above (appearance of moving objects, ability to 
perceive acceleration/deceleration/direction changes of moving objects, capability to perceive and 
monitor flashing/rotating objects). The video update rate is therefore recommended to be evaluated and 
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defined for each implementation, taking into account the specificities of the local operational needs and 
conditions. 

 5.2.7.5 Difference in daylight/darkness perception 

A visual surveillance system, including the camera sensors and display units, can produce an image that 
may result in the user having a different perception and capability to see objects/weather in varying light 
conditions. As part of the implementation and validation of the visual surveillance system, it will be 
necessary to understand the performance and any limitations of how the cameras perform in differing 
light conditions and will require the configuration to be optimised for the environment and tasks required. 

Validation activities have shown that the presented image in some technical platforms may appear 
brighter compared to the real-world conditions during dusk and dawn, prolonging the experience of 
daylight and enabling the ATCO/AFISO to see occurrences which are not possible to be seen in real life 
due to darkness conditions. 

Although this can be considered as a benefit from the situational awareness perspective, it could also 
pose new operational risks. It may be difficult for the ATCO/AFISO to judge when darkness has occurred, 
potentially leading to incorrect service provision or incorrect selection of airfield lighting. 

Equally, the image in true darkness may be optimised for a less noisy image to compensate for artificial 
light, but this could mean that meteorological elements may be harder to detect. 

The understanding of these differences should be part of the Site Acceptance Test (SAT), the local safety 
assessment and conversion training; therefore, where appropriate, technical or procedural mitigations 
should be put in place. Technical improvements may include the provision of sunrise/sunset times and 
separate camera configurations that allow a user to view areas easier under certain light conditions. 

 5.2.7.6 Other image quality factors 

In addition to the aforementioned factors, there are also other image quality factors which could affect 
the quality of the visual surveillance system, potentially impacting the ATCO/AFISO ability to effectively 
provide ATS. A non-exhaustive list includes sensor resolution, display resolution, image uniformity, 
sharpness, contrast, colour depth, video compression, bandwidth and network related issues, etc. 

 5.2.7.7 Protection against natural external influences 

Local weather and climate conditions at the aerodrome where the services are provided, lighting 
conditions, animal interference on cameras/sensors (e.g. insects, birds), etc. may affect and degrade the 
performance of the visual presentation and the binocular functionality. In order to avoid negative effects 
on the ATCO’s/AFISO’s ability to provide the ATS, the visual surveillance system should include (as 
applicable, depending on the selected technical solution) means to reduce the impact caused by animals 
(e.g. insects, birds), variable light conditions across the field of view, counter-light effects (e.g. glare from 
direct sunlight/low standing sun), precipitation (e.g. rain, snow, hail), condensation, icing, winds, or any 
other weather phenomena as applicable to the local conditions at the aerodrome. 

In case the means of technical protection against the impact of external influences (e.g. bird droppings, 
precipitation, condensation, dust/dirt build up, etc.) are not sufficient, maintenance procedures should 
be set up as to ensure that camera installations can be cleaned regularly and on short notice, as needed 
for service provision. 

 5.2.7.8 Failure detection 

In order to fulfil Regulation MOS-ATS Chapter 7.2.6 ‘A control tower or aerodrome flight information 
offices shall have a means to readily recognize the failure of any terrestrial radio navigation services and 
visual aids beingused for the control of aircraft.’ as well as ICAO Doc 4444 Chapter 7.1.3 ‘Failure or 
irregularity of aids and equipment’, the remote tower system should enable the ATCO/AFISO to detect 
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any failure or irregularity which could adversely affect the safety or efficiency of flight operations and/or 
the provision of ATS, such as corrupt, delayed (beyond the defined maximum latency value) or frozen 
image of the visual surveillance system. 

5.2.8 Technical enablers for increased situational awareness 

The visual presentation may include tools and functionalities aiming at increasing the ATCO/AFISO 
situational awareness and enabling the ATCO/AFISO to increase the time spent on ‘looking out the 
windows’, i.e. scanning the area of responsibility. 

Such tools/functionalities could typically consist of two different types/categories: 

a) Additional sensors at the aerodrome (and presented to the ATCO/AFISO), that may 
improve the visual range: 

- Additional visual ‘hot spot/gap filler’ cameras, enabling the ATCO/AFISO to 
get a closer view of specific areas of interest as well as improving visual range 
in low-visibility conditions – covering distant or obscured parts of the 
aerodrome or particularly operational critical areas such as holding points for 
determination of runway clearance. 

- Optical cameras of the non-visible spectrum, such as thermal or infrared, 
improving visibility primarily during hours of darkness. 

b) Digitally overlaid information in the visual presentation, such as: 

- Overlaid symbols and/or labels associated with and highlighting objects 
capable of movement and relevant for the service provision, such as aircraft, 
vehicles, personnel, obstructions or animals/birds on the manoeuvring area 
and in the vicinity of the aerodrome. Objects not relevant for the service 
provision would include e.g. vehicles outside the aerodrome premises. Such 
symbols and labels can be based on: 

• information from optical sensors, i.e. system detection of moving 
objects by image processing techniques (including also non-cooperative 
targets) in the visual field of view (commonly referred to as ‘visual 
tracking’); 

• information from ATS surveillance systems/sensors e.g. ADS-B, PSR, 
SSR, A-SMGCS, targeting primarily cooperative targets (commonly 
referred to as ‘radar tracking’);  

• or a combination of the two above. 

- Overlaid framings/symbols to indicate/highlight specific parts of the 
aerodrome, such as framing of runways, taxiways etc. in order to enhance 
the ATCO/AFISO situational awareness, especially in darkness and during 
low-visibility conditions. 
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- Overlaid added information relevant to the service provision. Instances of 
element classes may include: 

• geographic: cardinal/compass directions; 

• meteorological: e.g. wind direction and speed (e.g. instant, 2 min 
average, 10 min average), QNH, temperature, visibility (e.g. RVR values), 
object markings to support distance judgement, MET REPORT, METAR, 
TAF; 

• operational/AIP- and service-related: runway/taxiway/apron 
designators, visual reminders such as ‘RWY blocked’ markings to aid 
with runway incursion prevention, aerodrome assets/systems status 
such as lighting, clock, checklists, aeronautical information (NOTAM, 
SNOWTAM, etc.), other operational information (e.g. RCR, RWYCC, 
etc.). 

- System support using a video data processing system to help the ATCO/AFISO 
detect smaller FOD, highlighting the existence of such small objects in the 
visual presentation to attract attention (objects which else would be difficult 
to detect).  

 5.2.8.1 Considerations when implementing visual presentation technical enablers 

When found beneficial (as described in Sections 4.1.1, 4.1.4 and 4.2.1), the ATSP may evaluate the 
possibility of complementing the visual presentation with tools and functionalities such as the ones 
described in Section 5.2.8. The ATSP should conduct an in-depth evaluation of such technical enablers, 
including the necessary validation activities and human factors assessment, as part of the corresponding 
safety assessment of the local implementation. 

When implementing additional sensors intended to improve the visual range, care should be taken to 
mitigate the potential risk induced by ATCOs/AFISOs having a different perception of visibility compared 
to pilots (e.g. the ATCO/AFISO might ‘forget’ that the pilot operates in a reduced horizontal visibility if 
they see the aerodrome clearly). 

When implementing overlaid information in the visual presentation, care should be taken about the 
potential unintended loss of such information and the associated risks that may arise as a consequence. 
For instance, one risk may arise from introducing a dependency on certain functions/tools to achieve 
a certain level of situational awareness or capacity. Appropriate degraded mode procedures should be 
developed to handle such situations. 

Furthermore, if any digitally overlaid information is implemented in the visual presentation, it is strongly 
recommended that all such overlaid information is possible to toggle on/off as well as to adjust in light 
intensity by the ATCO/AFISO. This way the following could be avoided: 

- potential blocking of important visual information, 

- ATCO/AFISO information overload, 

- ATCO/AFISO distraction/dazzling during darkness/night-time operations due to the 
possibility to adapt to the light conditions at the aerodrome. 
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5.3 Signalling lamp 

The remote tower infrastructure should allow the ATCO/AFISO to communicate via a signalling lamp  
(e.g. in the case of radiotelephony or data link communication failure). 

In order to enable the ATCO/AFISO to communicate via the signalling lamp, remote command capabilities 
of the signalling lamp from the remote tower should be in place. For this purpose, the means of directing 
the signalling lamp towards the applicable aircraft/vehicle/personnel may be combined with the binocular 
functionality. The remote tower system should have the means to ensure that the remote command of 
the signalling lamp is effectively performed and the means for the ATCO/AFISO to detect any potential 
failure in its functionality. The location of the signalling lamp at the aerodrome concerned should also be 
published in the AIP, so that pilots know from where to expect the signals. 

The remote operation of the signalling lamp might be subject to delays due to communication latency 
from the remote facility to the aerodrome infrastructure. The maximum allowable delay should be 
determined by the local safety assessment taking into account the operational context in order to ensure 
the ATCO’s/AFISO’s ability to act timely. 

5.4 Aerodrome sound 

When providing remote aerodrome ATS from a location/facility where the ATCO/AFISO is unable to detect 
the naturally occurring sounds of the aerodrome, a function that captures and relays aerodrome sound 
may be introduced. The implementation of such an aerodrome sound reproduction functionality should 
be assessed as part of the local safety assessment, taking into account the particularities of the 
operational context. Particular care should be taken when selecting the aerodrome sound detection 
devices site. Nearby noise or impact of wind on the microphones could shield the aerodrome sound. 

Aerodrome sound reproduction functionality would be an enabler for increased situational awareness 
and could create a greater sense of presence. Such a functionality has shown to be particularly valuable 
for smaller aerodromes where sound could play an important role for the ATCO/AFISO, attracting their 
attention to arising occurrences. Aerodrome sound can increase situational awareness during e.g. low-
visibility conditions and emergency situations, and it may also support weather perception. Furthermore, 
it could raise awareness of potential traffic outside the visual field of view provided by the visual 
presentation/visual surveillance system. 

On the other hand, today’s practice at many conventional towers is to minimise or even suppress 
surrounding aerodrome sound by insulating the tower cab/building. This may be the case for larger 
aerodromes with a high traffic volume/density or for aerodromes where the traffic involves particularly 
loud aircraft operations such as military jet fighters. 

If implemented, the volume of the aerodrome sound reproduction should be adjustable. This possibility 
would support the needs of individual ATCOs/AFISOs to minimise disturbing background noise when/if 
needed. Also, the use of aerodrome sound in an RTC set-up would need to be carefully assessed. 

A maximum allowable latency for the aerodrome sound should be determined, taking into account the 
corresponding video latency of the visual surveillance system and a possible synchronisation with it. 

For further considerations regarding multiple mode of operation, refer to Section 5.13.4. 

5.5 Communications 

A remote tower facility used for the provision of aerodrome ATS, like a conventional tower facility, 
including redundancy for voice and datalink system is required to enable ATCOs and AFISOs to perform 
voice/data link communication, and comply with CAAT regulations as detailed below: 

- Aeronautical mobile service (air-ground communications) in the area of responsibility. 
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- Aeronautical fixed service (ground-ground communications) in the area of responsibility. 
In addition to the communication with the units, the remote tower infrastructure should also 
enable the ATCOs and the AFISOs to establish voice/data link communication with aerodrome 
personnel and/or any other entities as need be for the coordination and communication between 
the remote ATS unit and the aerodrome (and as documented in local agreements, see Section 5.1 
and Chapter 7). 

- Surface movement service (communications for the control of vehicles on manoeuvring areas at 
controlled aerodromes or for the management of vehicles and persons on the manoeuvring area 
at AFIS aerodromes) in the area of responsibility. 

‘Aeronautical mobile service’ and ‘surface movement service’ are typically established through the local 
radio equipment at the aerodrome. For remote aerodrome ATS, the RTC/RTM might need a dedicated 
connection (e.g. through WAN) to the local radio equipment at the aerodrome. This remote command of 
the aerodrome radio equipment might be subject to delays due to communication link latency. The 
maximum allowable delay should be determined by the local safety assessment, taking into account 
applicable standards and recommended practises (For instance, ICAO Annex 10 Volume III, ICAO Doc 
9896) as well as the operational context, in order to ensure timely communication between the 
ATCO/AFISO and aircraft and vehicles. 

Also, for backup or emergency radio systems, a dedicated and independent backup connection between 
the aerodrome and the remote facility should be required. Standard fall-back solutions, such as handheld 
radios used in a conventional tower, may not be applicable in the remote tower scenario due to coverage 
limitations. Backup/emergency radios should also be installed in a different location than main radios. 

5.6 Voice and data recording 

MOS-ATS Chapter 11 Documents and Records specifies recording requirements for direct pilot-controller 
two-way radiotelephony or datalink communications, direct-speech or data link between air traffic 
services units, surveillance data from primary and secondary radar equipment or obtained through ADS, 
automated flight data processing including on-screen display of aircraft tracks and label blocks 

For remote aerodrome ATS, the recording and retention of data should therefore be extended to include 
constituents specific to remote aerodrome ATS, including the visual presentation, the binocular 
functionality and other technical support systems such as aerodrome sound reproduction 
(if implemented). The data recorded should be normally recorded from two sources: 

- data obtained from the sensors directly or through the network (through the wall), 

- data recorded as seen by the ATCO/AFISO on the screen, captured by a screen capture device 
(at the glass). 

With reference to the above, it is recommended that the image presented to the ATCO/AFISO (i.e. the 
processed data presented to and used by the ATCO/AFISO as support in their decision-making, including 
both the view of the aerodrome and its vicinity as well as any overlaid data/information/decision support; 
sometimes referred to as ‘screen recording’), is recorded and retained to support an effective accident 
and incident investigation. This data should be recorded and retained for the period at least 72 hours. 

When recording the image as presented to the ATCO/AFISO, it is implicit that the image is recorded with 
the same picture quality as presented/used in the system (number of pixels, frame rate, etc.). 

Additionally, the recording and retention of the aerodrome sound reproduction data (as 
presented/reproduced to the ATCO/AFISO) should also be considered, if such functionality has been 
implemented (refer to Section 5.4.). Recording of Background communication and aural environment at 
ATCO/AFISO workstations should be retained of the last 72 hours of operation. 
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It should be noted that integrity issues may result from the recording and retention of optical/video/sound 
data from public spaces (which could be the case for an aerodrome, depending on the national 
legislation). Such integrity and privacy issues are different from state to state depending on national 
integrity and surveillance legislation and would need to be taken into account. 

5.7 Management of aerodrome assets 

5.7.1 Aeronautical ground lights and navigation aids 

The remote tower infrastructure should enable the ATCO/AFISO to operate and monitor all assets which 
are necessary to fulfil the tasks assigned to the ATS unit. The following requirements/specifications 
provide examples of assets/tasks that the remote tower infrastructure should support: 

- Aeronautical ground lights 
- Monitoring 
- Information on the operational status of navigation services 

5.7.2 Management of other aerodrome assets 

Even though not regulated as ATS tasks, the remote tower infrastructure may need to consider the 
monitoring and manoeuvring of (other) aerodrome-related assets such as accident/incident/distress 
alarms, vehicle traffic lights, gates or bars, arresting cables/barriers or runoff nets, activation of antibird 
guns/systems, etc. according to the specific needs of the particular aerodrome. The monitoring, 
operation, and cost bearing of such assets, their implementation and related procedures should be 
specified in local agreements between the aerodrome and the ATS unit. If the aerodrome concerned is 
part of a multiple mode remote aerodrome ATS installation, particular attention should be paid to 
interdependencies that may exist between different locations and systems. 

5.8 Meteorological information 

The presentation of meteorological information to the ATCO/AFISO may in the remote tower context be 
affected by the need for additional data transmission links. 

The remote tower infrastructure is required to support and provide: 

- presentation of meteorological information in accordance with ICAO Doc 4444 (PANS-ATM) 
Chapter 7.4.1.2 AERODROME AND METEOROLOGICAL INFORMATION  

5.8.1 Remote aerodrome ATS equipment used for MET observation purposes 

Meteorological service is not an ATS task; it falls, therefore, outside the scope of remote aerodrome ATS. 
Whether remote tower equipment is usable for MET observation purposes depends on local legislation, 
requirements and actual implemented system configuration. Local requirements apply also to the MET 
observer role of ATCO/AFISO. ATSP and MET Service Providers should review the procedure regarding 
meteorological information exchange in accordance with remote ATS operation. In this case, specific 
agreements should be provided. 

However, if local legislation allows the use of remote aerodrome ATS equipment for MET observation 
purposes, then the requirements stemming from this intended utilisation mode shall be included in the 
specification, set-up, verification and certification of the implemented system. 

The remote aerodrome ATS equipment that is primarily affected by this utilisation mode is the visual 
surveillance system detailed in Section 5.2.  All aspects listed in that section should be considered for MET 
observation as well if the system is intended for such use. 
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5.9 Other ATS systems/functions 

This section lists systems/functions which are needed for the ATS provision, but which are not necessarily 
affected or changed due to the service being provided remotely. 

Such systems/functions include: 

- presentation of ATS surveillance system(s), (e.g. air situation display(s) or surface movement 
control display(s)), when available for the particular aerodrome (in accordance with ICAO Doc 
4444 (PANS-ATM) Chapter 7.1 FUNCTIONS OF AERODROME CONTROL TOWERS); 

- handling of air traffic service messages (in accordance with MOS-ATS Chapter 19.1.4 and ICAO 
Doc 4444 Chapter 11); 

- presentation and updating of flight plan and control data; 

Note: When an RTC enables the transfer of responsibility of ATS for aerodromes between RTMs 
within the RTC, it is recommended that an electronic system is used for the presentation and 
updating of flight plan and control data. 

- presentation of the correct time in the format of hours, minutes and seconds in UTC (MOS-ATS 
Chapter 7.2.4); 

The ATCO/AFISO needs to have access to all relevant operational data (e.g. AIP information, 
NOTAMs, manual of operations, etc.) required for conducting the ATS tasks. 

5.10 Technical architecture, interdependencies and redundancy aspects 

Service continuity requirements as well as interdependency aspects should be considered when designing 
the overall technical architecture of the complete system, i.e. all the facilities, installations and equipment 
enabling and supporting the remote aerodrome ATS, including the identification of redundancy needs. 

This would include the data transmission links between the aerodrome and the remote tower/facility, the 
number of cameras at the aerodrome (considering both the camera(s) used to provide the visual 
presentation image as well as the camera(s) used to provide the binocular functionality), the number of 
screens for the visual presentation, power supply needs, etc. 

Particularly the data transmission links would constitute a critical enabler as the visual surveillance 
system, aeronautical mobile service and surface movement control service voice communication, as well 
as monitoring and manoeuvring of systems/equipment on the aerodrome (e.g. camera management, 
aerodrome lights and navigation/landing systems) would rely on this communication link. Based on 
current best practices, it is recommended that the connection between the aerodrome and the remote  

facility is doubled and physically separated and that a third independent connection is used for 
backup/emergency radio purposes (unless the remote tower is situated close enough to the aerodrome 
so that this could be solved via standard fall-back solutions such as handheld radios with the sufficient 
radio coverage).  

As regards power supply needs, in case the remote tower facility is located away from the aerodrome (not 
located at an aerodrome), the power supply measures listed in Section 7.2.5.1 should be applied in an 
analogous manner. 

When ATS is provided to several aerodromes from one RTC/facility, the system architecture should be so 
designed to avoid interdependencies between the aerodromes/ATS units as far as practically possible. 
(Refer also to Sections 6.1.1 and 6.5.2, and Chapters 8 and 9.) 
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5.11 Technical supervision 

Remote aerodrome ATS is based on a distributed infrastructure comprising system components on the 
aerodrome as well as in the remote tower facility, which may be located away from the aerodrome. The 
infrastructure also includes data communication connecting the sites involved. The ATS provision is 
dependent on a high level of availability of the technical system. 

The system and its constituents should include monitoring functions that continuously monitor the 
technical status and provide: 

- Presentation of the technical status: Indicate system availability by acquiring, synthesising and 
displaying the technical and functional status of the system and its constituents. 

- Failure detection: Generate alarms and warnings when failures have been detected. 

- Support for analysis of the detected failure: Classify the severity of the failure and make available 
the recorded technical data related to the failure. 

- Proposed actions and help function: Propose appropriate failure correction actions based on the 
available data. 

- Log technical data: Record data related to the failures for post-processing in support of safety 
procedures, system development and history of events. 

The requirements and need for a technical supervision role should be based upon the local needs and the 
local safety assessment. The technical supervision role can be implemented in different ways depending 
on the local situation. The role can be: 

- part of the normal maintenance organisation at the aerodrome; or 

- a dedicated function at the remote facility; or 

- a mixture of both as long as one function has responsibility for the total system functionality. 

The system monitoring function should automatically analyse the failures, classify them and based on the 
severity, present information to the technical supervisory function. The technical supervisory function 
should have access to all information. The information presented related to the failure can be on different 
detailed levels. In the ATCO/AFISO positions, only information directly related to the operational function 
should be presented. Advice and ‘help information’ could be generated by the system automatically or be 
provided through other means like ‘checklists’, etc. In case of severe failures impacting the operational 
service provided when the ATCO/AFISO is monitoring the system, the solution could be for the 
ATCO/AFISO to call for the technical supervisory specialist, close down the service or implement pre-
arranged contingency plans. 

5.12 Working environment 

A dedicated analysis of the working environment and ergonomics of the facilities used for remote 
aerodromes ATS should be conducted by the ATSP, as this would be an essential aspect for a successful 
implementation and an enabler for ATCO/AFISO overall system trust. A good working environment will 
help to reduce the risks for fatigue, stress, mental strain, etc. A poor working environment on the other 
hand will negatively affect the ATCO/AFISO ability to perform their job, and might, in the long run, 
negatively affect the safety of ATS provision.  
The physical working environment (noise, temperature, lighting, etc.) would be required to be in 
accordance with national regulations for normal office establishments. 

It is recommended that the working environment permits daylight conditions equal/similar to ordinary 
office establishments. A comparison can be made to modern ACCs which typically are designed to allow 
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for daylight conditions. Furthermore, it should be possible to adjust the lighting conditions in the RTC/RTM 
in order to adapt to the daylight/darkness conditions at the (possibly remote) aerodrome(s). For instance, 
if several RTMs are co-located in an RTC, there may be a need to control/adjust the light conditions 
individually for each RTM (as the light conditions may differ between the aerodromes connected to 
different RTMs). Within the RTM, care should be taken to the difference and transition in light between 
the visual presentation (e.g. display screens) and its background (e.g. wall). If this aspect is not well 
treated, it may create eye strain and reduce the usefulness of the visual presentation. 

The ATCO/AFISO workstation should be designed according to state-of-the-art ergonomic design 
principles and should allow for a degree of flexibility for user adaption. Aspects to consider may be: 
limiting the number of input and output devices to a minimum, adaption for left-/right-handed persons, 
height adjustable worktables, etc.  
5.13 Additional considerations for multiple mode of operation 

5.13.1 Procedural considerations in multiple mode of operation 

 5.13.1.1  Handling of abnormal and emergency situations in multiple mode of operation 

The ATSP should put in place procedures and contingency plans that clearly define how to deal with 
unexpected or unusual events, such as an emergency at one of the aerodromes significantly increasing 
ATCO/AFISO workload and affecting their ability to continue to provide ATS to all aerodromes under their 
responsibility. Such procedures and situations require adequate and recurrent training. Each application 
for multiple mode of operation will require careful consideration for potentially exacerbated emergency 
situations and therefore the potential exists for enhanced training and mitigations. 

Accordingly, the following is a non-exhaustive list of actions the ATCO/AFISO could undertake to support 
the best possible management of an abnormal or emergency situation: 

- Temporarily delay or stop traffic at the other aerodrome(s). Although 
AFISOs cannot exercise control of traffic, an AFISO could impose delays or 
other actions via coordination with other/adjacent ATS units and/or the 
aerodrome operator. 

- Split aerodromes in order to isolate the aerodrome with the 
abnormal/emergency situation on an RTM dealing with only this issue. 

- Request well-timed support of another qualified ATCO/AFISO, in order to be 
able to continue the provision of ATS for all aerodromes under the 
responsibility of the same RTM.                                                                           

5.13.1.2 Communication aspects in multiple mode of operation 

The ATSP should conduct an in-depth evaluation of the communication aspects of any multiple mode of 
operation implementation, as part of the local safety assessment. The related operational procedures 
should be designed and established, and the necessary system support should be defined accordingly. 

The validation activities performed in the framework of the SESAR JU programme have examined different 
ways of handling communication in a multiple mode of operation context, i.e. in dealing with 
frequencies/radio traffic for several aerodromes at the same time as well as dealing with an increased 
number of telephone lines to other ATS units and entities (compared to single mode of operation). 
With regard to the radio communication aspect, based on the validation results, some preferences can be 
noted, as discussed below. 

For aeronautical mobile service (air-ground communications), two obvious possibilities exist. Either the 
respective aerodrome frequencies are handled separately or cross-coupled (as e.g. commonly used when 
combining sectors in an ACC). 
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If treated separately, the ATCO/AFISO would be able to hear all transmissions for all aerodromes; 
however, the pilots would only hear the aircraft transmissions related to their ‘own’ aerodrome. The 
ATCO/AFISO may respond/transmit to aerodromes separately or may choose to respond/transmit to all 
aerodromes under their responsibility. One benefit of this method would be a reduced risk for pilot 
confusion, as a result of lowered risk to misinterpret transmissions on frequencies of other aerodromes. 
On the other hand, pilots may try to transmit on the frequency when the ATCO/AFISO is occupied with 
radio traffic at another aerodrome, as they will not necessarily hear transmissions of the other 
aerodrome(s). In addition, the ATCO/AFISO would need to select the correct transmitter/frequency, which 
could lead to the possibility of a mix-up of transmitters/frequencies (transmitting on the wrong 
aerodrome frequency). 

If the different aerodrome frequencies are cross-coupled, pilots (as well as the ATCO/AFISO) would hear 
all transmissions related to all aerodromes under the responsibility of the ATCO/AFISO. The benefit of this 
method would be that pilots at all times would be aware of the ATCO/AFISO occupancy and the risk for 
simultaneous transmissions (affecting the ATCO/AFISO) would be reduced. Also, the risk for ATCO 
transmitter/frequency mix-up (transmitting on the wrong aerodrome frequency) will be eliminated. On 
the other hand, confusion may arise from pilots hearing transmission(s) at other aerodromes.  

Some specific recommendations can be given with regard to aeronautical mobile service: 

- When performing multiple mode of operation and when there is a 
possibility of confusion due to aerodromes having the same or similar 
runway designators, and if transmissions are not performed to individual 
aerodromes, the inclusion of aerodrome names in clearances/radio 
transmissions should be considered as a standard procedure. 

- In addition, the ATSP may also consider, as part of the local safety 
assessment, the inclusion of aerodrome names/ATS unit call sign for all 
transmissions (i.e. not only for the first contact) between pilots and 
ATCOs/AFISOs in multiple mode of operation. If this procedure is to be 
implemented, it should be published in the AIP for the particular 
aerodrome, together with any other specific communication methods as 
deemed necessary. 

For surface movement control service (communications for the control of vehicles other than aircraft on 
manoeuvring areas at controlled aerodromes), a recommendation in this regard can be made: 

- For aerodromes provided with (or to potentially be provided with) multiple 
mode of operation, it is recommended to consider the introduction of 
different call sign/number series for the vehicles at the respective 
aerodrome. For instance, vehicles at aerodrome A to use a call sign/number 
series starting with ‘A’ or ‘1’, vehicles at aerodrome B to use a call 
sign/number series starting with ‘B’ or ‘2’, etc.). This could be a simple way 
to support and facilitate the ATCO/AFISO recognition of vehicle radio calls 
from different aerodromes, as well as to avoid misinterpretations of 
clearances/transmissions. Another possibility could be to include the 
aerodrome name or its shortened form into the call sign/number of the 
ground vehicles. Using different position symbols for different aerodromes 
might be also an option. For further guidance on interdependencies, see 
Section 5.10. 
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5.13.2 RTM design considerations in multiple mode of operation 

When performing multiple mode of operation, the ATCO/AFISO should be provided with all systems and 
data/information required to perform the ATS for all aerodromes under responsibility, in one single 
workstation. This set-up should enable the ATCO/AFISO to operate/monitor all equipment at all 
aerodromes as required. There is likely a level of technical complexity to the management of different 
equipment, which may vary in design and interface from site to site. This needs to be considered and 
managed in any multiple mode operation implementation case. 

The technical system should support and reduce ATCO/AFISO workload by system integration to the level 
where the ATCO/AFISO can focus on task performance in the new working environment. 

Furthermore, the system design should support the ATCO/AFISO to distinguish to which aerodrome any 
single set of displays and functionalities are linked. 

5.13.3 Visual presentation in multiple mode of operation 

The provision of ATS to more than one aerodrome simultaneously would be made possible by (a) visual 
presentation(s) that allow(s) for the monitoring of each aerodrome, enabling ATCOs to maintain ‘control 
of all flight operations on and in the vicinity of an aerodrome, as well as of vehicles and personnel on the 
manoeuvring area’ and AFISOs to ‘maintain a continuous watch on all flight operations on and in the 
vicinity of an aerodrome as well as vehicles and personnel on the manoeuvring area. In this regard, it 
needs to be understood that the spirit of the provisions is not to visually observe/survey all parts of the 
aerodrome and its vicinity (and all flight operations, vehicles and personnel) at every single point in time. 
This is virtually impossible also from a conventional tower (e.g. it is impossible for the human vision to 
survey 360 degrees at any given point in time) and likely also in a single mode of operation set-up. Instead, 
the ‘continuous watch’ here is to be interpreted as keeping continuous awareness of all flight operations, 
vehicles and personnel, by visually scanning the area of responsibility (i.e. the aerodrome(s) and its 
vicinity). 

The visual presentation(s) should be accessible for each aerodrome at all times. To allow ATCO/AFISO to 
fulfil the duty of continuous watch, the delay to see any part of the area of interest on any aerodrome 
being under the responsibility of the ATCO/AFISO should not be higher than the delay it would take in a 
conventional tower (e.g. by turning around to see behind, or to use binoculars), or indeed not higher than 
the delay experienced in a single mode of operation set-up. 

The placement of cameras/sensors at an aerodrome in order to obtain the most suitable view of the 
aerodrome and its vicinity is dependent on various factors such as aerodrome layout and runway 
orientation(s), layout of aerodrome traffic circuit(s), the sun’s position on the horizon, availability of 
technical infrastructure, etc. as is the case also when determining the placement of a new conventional 
tower. 

In the case of multiple mode of operation, the ATSP may want to also consider an additional aspect, not 
related to the local conditions of the aerodrome, but related to the interdependencies between the 
aerodromes to be combined in multiple mode of operation. For instance, a generic placement of camera 
towers (if applicable) relative to the runway directions and relative to cardinal/compass directions on all 
aerodromes may be beneficial for the ATCO/AFISO situational awareness when providing ATS to several 
aerodromes simultaneously. 

It is essential that the ATCO/AFISO is, at all times, able to distinguish between the aerodromes at which 
ATS are simultaneously provided remotely. 

Note 1: Validation activities and human factors assessments should be performed to indicate that the 
distinction between aerodromes would be supported by introducing overlaid (digital) information in the 
visual presentation, marking and identifying the respective aerodrome. This may be particularly helpful 
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during darkness, low-visibility conditions and when the daylight/meteorological conditions are similar at 
different aerodromes. 

Note 2: Validation activities and human factors assessments should be to indicate that the introduction 
of other overlaid (digital) information in the visual presentation, such as compass directions 
(e.g. indicating the ‘north’ or the main compass directions (i.e. ‘N, E, S, W’) for each aerodrome), 
runway/taxiway/apron markings and denominations, ‘visual’ and/or ‘radar tracking’, meteorological 
information, aerodrome assets/systems status, would support the ATCO/AFISO situational awareness in 
the multiple mode of operation environment and may also increase heads-up time. When implementing 
any such overlaid information, care needs to be taken with regard to the possible added dependency on 
such digital information for the service provision and the potential risks induced by its malfunctioning 
(see more in Section 5.2.8). 

5.13.4 Aerodrome sound in multiple mode of operation 

Aerodrome sound may be particularly useful in a multiple mode of operation set-up, aiding ATCOs/AFISOs 
attention to occurrences at the different aerodromes. 

If implemented, it is recommended that the aerodrome sound playbacks are linked in a directional manner 
according to the visual presentation of aerodromes, as this was found to be a contributing factor to 
optimal situational awareness. 

For multiple mode of operation, if aerodrome sound is implemented, the volume should be adjustable 
and possible to turn off by the ATCO/AFISO individually for each aerodrome. This would support the needs 
of individual ATCOs/AFISOs and would enable to minimise disturbing background noise when/if needed. 
The implementation of aerodrome sound in multiple mode of operation should be carefully assessed in 
the local safety and human factors assessments, taking into account the particularities of the operational 
context. 

5.13.5 Other ATS systems/functions in multiple mode of operation 

In multiple mode of operation, in order to help reduce the ATCO/AFISO overall workload, it is 
recommended that coordination and transfer of control (the latter only applicable for ATC) of a flight 
to/from other ATS units (in accordance with MOS-ATS Chapter 3.4 Division of Responsibility for Control 
between Air Traffic Control Units) is supported by system means enabling automated coordination. 

5.13.6 Work environment in multiple mode of operation 

It is recommended that the number of input devices to control the same functions for different 
aerodromes are as few as possible, as this would support the efficient fulfilment of tasks in a multiple 
mode of operation environment. 

The lighting conditions in the RTM should support the possibility of different daylight/darkness conditions 
at the different aerodromes connected to an RTM in a multiple-mode-of-operation environment. 
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6. Management of change 

6.1 Addressing socio-economic factors 

6.1.1 Prior to making the decision: assessing the impact 

Within the process of deciding to implement a remote aerodrome ATS operation, usually an impact 
assessment of various options is performed considering four areas: safety (including human 
performance), environment, economic (including a cost-benefit analysis) and social impacts, and the 
interdependencies between those areas. This section acknowledges these interdependencies and 
considers all factors affecting safety both in the short term (at implementation) and in the long term (once 
in operation), as well as those related to the longer-term economic costs for operations. 

Economy is often a main driver for the introduction of remote aerodrome ATS, especially when it comes 
to the multiple mode operations. This is usually achieved by an increase of ATCO/AFISO productivity, 
consolidation of systems, reduced operating costs, and savings or release of land for facilities, which brings 
the necessity to assess the social field as well. 

The social impact of the implementation can be positive or negative. ATCOs/AFISOs are usually the most 
affected, but other workers can also be affected, such as maintenance staff (including ATSEP) and support 
staff. 

The implementation of the technology may not always result in relocation, and so may not be factored in 
as a social impact; however, the below areas may still need to be considered when deciding the 
introduction of remote aerodrome ATS operations: 

- Relocation of a group of staff from their conventional tower to the place from which 
aerodrome ATS will be provided (potentially crossing borders to places with 
different labour standards) 

- Impact on the number and types of jobs 

- Change of employer 

- Change of employment terms and conditions 

- Impact on the hours of service with a strong link to safety level 

- Impact on relatives of relocated staff 

- Impact on the cost of living for relocated staff 

- Staff turnover related to the implementation 

- Increase requirement for off-site work (during transition & over time for 
maintenance service) 

- Issues around staff competence (additional training, cross-validation on multiple 
aerodromes, reduced scope for maintenance services) 

- Consequences of failure to achieve the new competence expectations 

- Definition of an achievable and realistic timeline for implementation, including 
milestones 
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Social consequences of the introduction of remote aerodrome ATS operations usually also go beyond the 
remit of ATM/ANS. When performing the assessment, the impact beyond ATM should also be taken into 
consideration. Here is a list of examples of such impact: 

- Impact on local and often remote communities 

- Impact on aerodrome operations 

- Impact on integrated aerodrome security with, for example, the difficulty triggered 
by the accessibility issues of the various stakeholders 

Therefore, all aspects of the change should be considered, such as: 

- Assessing the expected social impact before deciding to implement 

- Involving affected staff and their representatives at all steps of the project (refer to 
the change management declaration of the ATM Social Partners; see Sections 6.3 
and 6.4) 

- Considering the consequences outside the field of ATM 

- Defining mitigating measures as appropriate 

In the social dialogue, affected parties could identify additional mitigating measures of financial and 
logistic nature to facilitate a socially smooth transition. 

6.1.2 After making the decision: checking the relevance of the initial assessment 

The impact assessment made prior to making the decision to implement remote aerodrome ATS 
operations might need to be revised successively, as various aspects of the assessment initially made or a 
change of context of operations, etc. could introduce new elements for consideration, including from the 
social perspective. 

One of the main factors of success for remote aerodrome ATS implementation, both for transition and 
longer-term safety and economic performance, is to make the right choice of location for the new remote 
aerodrome ATS operation. To inform this decision, here are some examples of criteria to consider, which 
again may have both positive and negative impacts. 

a) Difference and desirability of new location (rural/city, facilities, housing, 
connectivity) 

b) Change in cost of living or higher cost of living versus other operations, but no 
increase in remuneration for affected staff as still providing same role — this could 
affect staff willing to transition and affect longer-term retention of staff. 

- Loss of experienced staff 
- Change in demographics of the unit 
- A continual high churn rate could result in increased/continual training costs 

for the ANSP. 
- Challenges in both recruitment needed at transition due to staff who choose 

not to relocate and future recruitment. 

c) Connectivity to aerodromes covered — not only the distance, but how easy it is to 
access from other locations (rail/air/road) 

- Transition costs (travel for training/familiarisation whilst existing operation 
continues) 

- Stakeholder interfaces — aerodrome operator, airspace users-ATS interfaces 
meetings (where in-person meetings are required) 
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d) Career development for people affected 

e) Change in task allocation (multiple validations) 

It is important that the decision on the location is based not on just short-term assessments but also 
considers the longer-term impacts that could undo the economic savings/benefits. The selection of an 
appropriate location could even resolve existing challenges with the current conventional location. Also, 
the specific location might imply changes to the service provision, therefore, a local validation is 
recommended. 

On the involvement of users, see Section 6.4. 

6.1.3 Social aspects to consider during transition to remote aerodrome ATS 

There are social aspects that arise during the transition phase to remote aerodrome ATS when 
ATCOs/AFISOs are needed in both conventional and remote aerodrome ATS concurrently. In case the RTC 
is not located at or in the vicinity of the same premises as the conventional tower, such personnel would 
be required to commute between two different places for the period of the transition. 

In addition to technical, human factors and other nature elements listed in Sections 6.3.1 and 6.3.2, 
particular attention should be paid to the following social aspects peculiar to the transition phase: 

- Considering the possible need for personnel to commute and to be apart from their 
family and home for increased periods of time. 

- When implementing a remote aerodrome ATS centre, a mid- to long-term plan for 
staff scheduling/rostering should be determined. The plan should include methods 
to mitigate the social impact on the personal life of staff during transition. 

- For training during the transition phase, e-learning might be considered, as 
appropriate. 

- The preparation of the schedule for the necessary on-site activities should involve 
the staff to minimise commute between units. 

- Overall, the implementation schedule should be realistic, and if any delays occur, 
the staff should be informed, and support measures should be taken accordingly. 

To ensure smooth implementation of the change, all aspects of the change should be considered including 
but not limited to: 

- checking the accuracy of the assessment of the expected social impact; 

- involving affected staff and their representatives at all steps of the project (refer to 
the change management declaration of the ATM Social Partners); 

- seeking acceptance of the change; 

- adaptable transition training durations; 

- managing to the extent possible the consequences outside the field of ATM; and 

- defining and implementing mitigating measures as suitable. 
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6.2 Safety assessment 

The implementation of remote aerodrome ATS is to be managed as a change to the functional system. 
The applicable safety assessment requirements are laid down in MOS-ATS Chapter 8 Management 
System, The Notification of the Civil Aviation Authority of Thailand on the Specification of the juristic 
person, validity and other duties of the Air Navigation Services certification holder1 and Guidance Material 
for Notification of Change of Air Navigation Service Providers2. Nevertheless, the particularities of the 
concept of remote aerodrome ATS require some specific considerations in the safety assessment. 

In order to facilitate the safety assessment, Appendix 1 to this document summarises (in a non-exhaustive 
list) the main elements for consideration when implementing remote aerodrome ATS. The list in Appendix 
1 may be used as a checklist by the ATSP but should be adjusted as necessary taking into account the local 
implementation aspects of the operational context and the particularities of the selected technical 
solution.  

In addition to the guidance provided in the other sections of this document, the following sections (6.2.1, 
6.2.2 and 6.2.3) provide some additional considerations and guidance related more directly to the safety 
assessment. It is also highlighted that the results of the human factors and security assessments (see 
Sections 6.3 and 6.6) form important inputs to the safety assessment (whether performed separately or 
in conjunction with the safety assessment). 

6.2.1 Scope of the safety assessment 

The safety assessment should cover every aerodrome, every operational mode and — in the case of 
multiple mode of operation — every aerodrome configuration/combination. For instance, aerodrome A, 
aerodrome B and aerodrome C should be subject to separate safety assessments, and in the case of their 
operation in multiple mode, any intended combination of them should additionally be subject to separate 
safety assessments. 

6.2.2 Dependencies and interfaces 

In the case of ATS provision to several aerodromes from one RTC, the safety assessment should 
additionally cover interdependency aspects between the different aerodromes/ATS units. 
The recommendations in Sections 5.10 and 6.5.2, and Chapters 8 and 9 should also be considered. 

The implementation of remote aerodrome ATS is a change to the functional system that may impact one 
or several entities, persons or organisations (e.g. communication navigation surveillance (CNS) providers, 
adjacent ATSPs). Those entities, persons or organisations affected by the introduction of the remote tower 
concept would be, at least, the aerodrome operator(s) and the airspace users. 

In accordance with MOS-ATS Chapter 8 Management System, an ATSP is required to address 
dependencies, interfaces and interactions with such entities, persons or organisations when conducting 
the safety assessment. The way in which the technical systems of a remote tower implementation will 
interact may be different from that of a conventional tower. For example, as discussed in Chapters 3 and 
4, technical systems may be located at different distant geographical locations (such as at the aerodrome 
and at the remote location/facility), interacting with each other as well as with external entities on both 
sides. Such an interaction would require consideration during the safety assessment. 

 

 

________________________________________________________________ 

1 ประกำศส ำนักงำนกำรบินพลเรอืนแห่งประเทศไทย เรื่อง กำรก ำหนดประเภทนิติบุคคล อำยุใบรบัรอง และหน้ำที่อื่นของผู้ได้รบัใบรบัรองบรกิำรกำร
เดนิอำกำศ พ.ศ. 2562 ประกำศ ณ วนัที ่18 ธนัวำคม 2562 

2 แนวปฏบิตัใินกำรแจง้กำรเปลีย่นแปลงกำรด ำเนินงำนของผูใ้หบ้รกิำรกำรเดนิอำกำศ (CAAT-GM-ANS-CHG) 
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6.2.3 Identification of hazards 

As stipulated in MOS-ATS Chapter 8 Management System, an ATSP is required to perform a hazard 
identification for any changes to those parts of the ATM functional system and supporting arrangements 
within its managerial control. 

The implementation of remote aerodrome ATS may affect the causes or the probability of occurrence of 
operational hazards. In order to facilitate performing the safety assessment for the introduction of remote 
aerodrome ATS, the identified operational hazards from the SESAR safety work are presented in Table 2, 
Appendix 2 for ATC provision and in Table 3, Appendix 3 for AFIS provision. These hazards may be 
considered as an initial input by the ATSP but need to be adapted appropriately taking into account the 
local conditions and the operational application and context of the particular implementation and the 
addition of potential hazards stemming from the specific implemented system. The adapted list of hazards 
can then be used by the ATSP for the development of safety requirements, by using its own safety 
assessment methodology as accepted by the CAAT. 

6.3 Human factors assessment 

The introduction into service of the remote aerodrome ATS has direct human factors implications. 
Furthermore, the implementation of mitigation measures to counter such human factors implications may 
also impact the humans operating the systems. 

Some sections in this document already indicate the need for a human factors assessment. This section 
addresses in more detail human factors aspects that should be considered for the implementation of 
remote aerodrome ATS. The human factors assessment should be based on a state of-the-art process and 
is required to fulfil the requirements of MOS-ATS Chapter 8 Management System. It is recommended that 
such assessment should be performed independently. 

Human factors assessment is not about assessing the technical performance itself, but the suitability of 
technical components in an ATCO/AFISO’s task context, allowing the ATCO/AFISO to successfully 
accomplish the ATS task. In addition, and related to the human factors assessment, social aspects 
concerning the introduction of remote aerodrome ATS should be considered. 

The human factors assessment should cover the relevant human factors areas affected by the change. 
It concerns: 

- HMI and system; 

- working environment (see also section 5.12); 

- procedures and working methods; 

- organisation and human-human interaction; 

- transition factors (competencies, training, acceptance of the new working environment). 

- work-related factors affected by staff relocation to the new RTC. 

It also should cover and involve, in a proportionate manner, those actors (ATCO, AFISO, ATSEP, etc.) 
affected by the change. The human factors assessment should also support decisions on safety nets and 
functionalities to safely achieve the level of service intended and in an acceptable manner for the actors 
involved. 

The assessment of human factors aspects should be carried out through various means, such as 
workshops, simulations, passive and active shadow mode validations, as appropriate for the proposed 
implementation, using the final functional system to ensure that human performance is not negatively 
impacted. Simulations as well as shadow mode validations are considered to be useful to find 
inconsistencies in the equipment and procedures, while workshops can have multiple purposes, 
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depending on the timing of their use. Workshops should include the operational experts that are impacted 
by the change, which ensures not only that the human factors issues are captured accurately but also that 
the purpose and scope of the change is fully transparent to the operational experts. Workshops can 
therefore not only be used to identify human factors issues that have not been identified before and 
mitigations to those issues, but also to define the content of trainings, and to disseminate information. 
The human factors assessment should be led by a human factor’s specialist. The human factors specialist 
will be aware of human factors/human performance assessment processes and be able to adapt those 
processes to their needs. These processes provide examples of methods that can be used to collect data. 
The human factors assessment has to be clearly indicated as such and not to be merged with a safety 
assessment; however, it can be included in the same document. 

6.3.1 Remote-aerodrome-ATS-related human factors elements/aspects 

The aspects listed in this section are applicable when implementing remote aerodrome ATS, regardless of 
single or multiple mode of operation. Particular care and considerations should be taken with regard to 
the interaction between aerodromes and the increased complexity when providing multiple mode of 
operation. 

The concept includes existing standards and anticipates the introduction of future standards and 
applications of the technology associated with image presentation, which encompasses several aspects. 
Before implementing the technology, the ATSP should perform human factors assessments, including the 
following technical elements: 

- screen layout; 

- field of view (vertical and horizontal degree angle, speed and smoothness of 
panning); 

- use and impact of colours; 

- image quality factors (contrast, brightness, sharpness, focus, dynamic range, 
resolution, jitter and motion blur, etc.) for the area of interest; 

- compression and distortion of reality; 

- availability and usability of binocular function; 

- avoidance of blind areas and, if unavoidable, their location and their mitigation; 

- preliminary assessment of acceptability of and trust in reliability of the visual 
presentation; 

- preliminary assessment of acceptability of and trust in the availability of the visual 
presentation; 

- preliminary assessment of acceptability of and trust in the integrity of the visual 
presentation; 

- preliminary assessment of acceptability of and trust in the accuracy of the visual 
presentation; 

- end-to-end delays between image and sound (if implemented) capture and their 
presentation; 

- discrepancy or synchronisation between visual presentation, aerodrome sound (if 
implemented) and voice communication; 
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- appearance and mitigation of image freezing issues; 

- physical and mental fatigue induction (e.g. eye fatigue, noise induced fatigue); 

- capability of the system to provide smooth, regular and operationally acceptable 
visual presentation of moving/flashing/rotating objects to the human eye; 

- quality of the visual presentation to allow the ATCO/AFISO to judge the distance 
between objects; 

- functions to manage and avoid overlapping information; and 

- system monitoring capabilities. 

Other technical elements specific to local implementation 

At least, the following human factors elements should be taken into consideration as a consequence of 
the replacement of direct visual observation with visual surveillance systems: 

- ATCO/AFISO ability to maintain a continuous watch on all flight operations on and 
in the vicinity of an aerodrome as well as vehicles and personnel on the 
manoeuvring area; 

- ATCO/AFISO situational awareness; 

- ATCO/AFISO perception; 

- ATCO/AFISO workload; 

- ATCO/AFISO fatigue and boredom; 

- impact of augmented reality; 

- usability of input devices; 

- effect of time delays on visual presentation in all situations, with special attention 
to emergency situations (e.g. runway incursions); 

- potential confusion over the different views that an ATCO/AFISO could suffer from 
having images originated from different cameras with different locations and angles 
of view on the manoeuvring area (e.g. positioning cameras on both sides of a 
runway); 

- differences in brightness between ground and sky in the screen views; 

- differences in brightness between reality and the presented view; 

- partial limitation of view in the visual presentation caused by glare, e.g. during low-
standing sun; 

- contrast of screens with the background; 

- colour balance with different daylight configurations; 

- combining video images from different source types such as visual cameras, infrared 
cameras, etc.; 

- screens arrangement (e.g. number of screens, angles of screens, edges of screens, 
multiple views); 

- ATCO/AFISO workspace ergonomics (e.g. seated versus standing, distance from desk 
to screens); 

- capability of the cameras to capture and transmit blinking beacon images; 
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- specific local conditions affecting the visibility (e.g. deficiencies in image capture due 
to seawater splash); 

- if made available, aerodrome ambient sound; 

- acoustic characteristics of the control room (RTM/RTC); 

- camera angles and screen orientation in relation to aerodrome layouts and in 
relation to the different legs of the aerodrome traffic circuit, as well as emergency 
and missed approach procedures; 

- integrated flight data label information (if available), both with static information 
and with dynamic information, and measures to prevent the label from shadowing 
visual information as well as measures to prevent frequent and sudden moves of 
those labels; 

- binocular functionality and the possibility to follow moving objects, either 
automatically (rotation, tilt to the desired elevation angle and focus at the indicated 
distance, if available) or through a manual pan-and-tilt/zoom function; 

- visual tracking functionality (if available). 

Additionally, the human factors assessment needs to consider some aspects of procedural and other 
nature, not necessarily related to the replacement of direct visual observation. At least the following 
aspects should be taken into account: 

- local procedures to manage movement of vehicles, aircraft and persons on the 
manoeuvring area; 

- local procedures on the coordination of aerodrome ATS unit and approach control 
(APP) unit, and/or area control centre and flight information centre (ACC/FIC) as 
applicable, whether merged or not in the same location; 

- local procedures for the coordination between the ATS unit and ATSEP; 

- local procedures for the coordination between the ATS unit and aerodrome ground 
personnel; 

- local procedures related to aircraft emergency and abnormal situations; 

- local procedures for operations during low-cloud situations, low visibility or similar; 

- local procedures to handle limitations and conditions (e.g. number of simultaneous 
aircraft and/or vehicle movements at one aerodrome for a specific time), if 
applicable; 

- local procedures related to the contingency plans in case of partial, single and or 
multiple failure at the RTC; 

- specific training elements related to local aerodrome characteristics (e.g. unit 
endorsement requirements); 

- effect of limitations on operation (if any) and prioritisation of traffic; 

- effect of the types of airspace surrounding the aerodrome concerned, particularly 
when establishing a new ATS unit; 

- effect on the possibility to detect and recognise aircraft, their equipment, flight 
patterns and behaviour of flights; 
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- specific local requirements needed for safety reasons, such as: 

• extended spacing (if used e.g. during a transition/start-up phase following 
implementation); 

• ground equipment (e.g. radar); 

• on-board equipment (e.g. transponder, ADS-B); 

• specific camera configuration (e.g. hot spot coverage); 

• specific additional camera equipment e.g. adaptable housing and ancillary 
equipment (e.g. automatic cleaning system for the windows, sun filters) to 
protect and mitigate effects caused by sunshine, weather and animal activities); 

• specific screen requirements (e.g. automatic adjustable contrast to mitigate 
daylight variations); and 

• for the case when ATCOs/AFISOs will switch service provision between 
aerodromes under the same shift (may be applicable both to the single 
mode of operation as well as to the multiple mode of operation, see 
Sections 4.1.3 and 4.2.3), it is recommended that ATSPs consider the 
consequences on fatigue and mental availability and define mitigation 
measures as suitable; 

• procedures in case of image integrity failure; 

• maintenance procedures; and 

• fall-back and system degradation procedures and operational contingency 
procedures in case of significant degradation or interruption of its 
operations. 

6.3.2 Additional human factors elements/aspects related to multiple mode of operation 

In reference to the introductory paragraph of Section 6.3.1, when considering the implementation of the 
multiple mode of operation, the elements listed in this section should be assessed with particular care. 

Technology elements 

- availability of the visual presentations for all aerodromes under the responsibility of 
the AFISO/ATCO; 

- screen layouts; 

- field of view (vertical and horizontal degree angle, speed and smoothness of 
panning) of each aerodrome; 

- image quality factors (contrast, brightness, sharpness, focus, dynamic range, 
resolution, etc.) for the areas of interest in relation to the different aerodromes; 

- supervisory and maintenance tools for ATSEP for handling multiple mode of 
operation; and 

- input commands for each aerodrome (binocular functionalities, signalling lamps, 
equipment control, etc.). 

 

 

 

 

 

 

Uncontrolled copy when downloaded



 Guidance Material on 
Remote Aerodrome Air Traffic Services 

 

 

 
Revision 00, 30-May-2025 

  
51 

 

Human factors elements 

- ATCO/AFISO ability to ‘maintain a continuous watch on all flight operations on and 
in the vicinity of an aerodrome as well as vehicles and personnel on the 
manoeuvring area for all aerodromes under their responsibility; 

- distributed attention; 

- potential confusion and spatial disorientation from the different views of the 
different aerodromes; 

- potential confusion of voice communication (for pilots, vehicle drivers, 
ATCOs/AFISOs, e.g. origination of call, frequency of voice communication 
transmission and retransmissions, simultaneous calls, voice station denominator 
(remote or conventional), interface design); 

- differentiation between the different aerodromes (meteorological conditions); 

- arrangement of screens for the visual presentation and screens for other ATS 
systems/functions (e.g. number of screens and their functions, angles of screens); 
and 

- if applicable, aerodrome sound origin. 
Procedural and other aspects 

- increase in complexity of procedures due to multiple mode of operation, particularly 
with simultaneous aircraft movements and events (abnormal situations, 
emergencies, degradations, spacing between aircraft movements at different 
aerodromes, different interface arrangements with aerodromes); 

- operational procedures related to the multiple mode of operation such as splitting, 
merging and prioritising; 

- specific training elements related to multiple operations (unit endorsement 
requirements, individual human factors limitations); 

- potential impact on simultaneous operations on the ground or in the air; 

- specific requirements needed for safety reasons, such as extended spacing (if used 
e.g. during a transition/start-up phase following implementation) and other 
operational and contingency procedures; 

- ATS supervisory function; 

- coordination processes with ATSEP in charge of the ATCOs’/AFISOs’ tools; 

- procedures in case of image integrity failure; 

- maintenance procedures; and 

- fall-back and system degradation procedures and operational contingency 
procedures in case of significant degradation or interruption of its operations. 
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6.4 Involvement of users 

During implementation of remote aerodrome ATS operations, it is important to ensure continuous 
interaction with the affected stakeholders and users. 

Affected stakeholders and users include, inter alia, aerodrome operators, airspace users, other ANSPs, 
ANSP personnel affected by the change (ATCO/AFISO, ATSEP, MET, etc.) and their representatives. 
As involvement of aerodrome operators and airspace users is covered in Chapter 8 of this document, 
this section focuses more on the affected personnel but is still valid for other stakeholders also. 

In this context, the ANSP should involve the stakeholders in the different phases of the life cycle of the 
remote aerodrome ATS implementation, as follows: 

- Before taking the decision to implement remote aerodrome ATS operations, the ANSP should 
collect comments and concerns from the users to be addressed in the development phase. At this 
stage, the involvement can be carried out through different means (written consultation, open 
meetings with all stakeholders, one-to-one meetings, etc.); 

- During the development phase, the ANSP should consult with the users to make sure that the 
system under development matches the expectations of users, especially those who will start 
operating the system daily. 

- During the implementation phase, as part of the management of changes, the ANSP should ensure 
coordination with its personnel, to keep them informed on the relevant technical and operational 
solutions and to get their feedback for consideration. For this purpose, a dedicated group with 
ANSP’s affected personnel involved could be set up. The training syllabus for future operators of 
the system should also be developed in cooperation with the personnel to make sure it suits their 
needs to fully grasp the new operations. 

- After the implementation of the remote aerodrome ATS operations, the ANSP should maintain 
interactions with the affected personnel and stakeholders for monitoring purposes. 
For further information on how to involve airspace users, see Chapter 8. 

6.5 Transition/implementation plan 

The ATSP should, in coordination with the aerodrome operator and other affected stakeholders, establish 
a transition/implementation plan, as appropriate, for the introduction into service of remote aerodrome 
ATS, regardless of whether migrating service from a conventional tower or setting up a new ATS unit. The 
transition/implementation plan should be documented and included in the safety assessment and should 
cover those tasks, steps, resources (human and equipment) as well as coordination activities with 
stakeholders as deemed necessary for a successful transition/ implementation. 

6.5.1 Transitioning from a conventional tower to a remote tower 

For the case when the service is migrated from a conventional tower to a remote tower, a transition plan 
should be developed and should define the different phases to be followed and the associated transition 
criteria, including fall-back procedures for how to revert the ATS to the conventional tower in case of 
unexpected events or problems. The capability of providing ATS from the conventional tower should be 
maintained during all transition phases, plus an additional period (to be defined by the ATSP) following 
the successful migration, for contingency reasons. The transition plan should consider the following 
phase, as appropriate: 
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- Conventional tower control: While in this phase, ATS will be provided from the 
conventional tower. 

- Transferring control: In this phase, ATS will still be provided from the conventional 
tower, but the necessary data will also be re-routed to the remote tower for shadow 
mode operations/transfer of control initiation. 

- Remote tower control: In this phase, the responsibility for providing ATS will lie with 
the remote tower personnel. 

The transition between phases may be performed through a handover process between the conventional 
tower and the remote tower. This handover process should only start once the remote tower is ready to 
assume responsibility for the ATS. The handover protocol may be split as follows: 

- While maintaining the provision of ATS from the conventional tower (conventional 
tower control phase), the remote tower ATCO/AFISO calls the conventional tower 
in order to declare their ability to assume responsibility for ATS. 

- The acknowledgement of this request by the conventional tower will trigger the 
transition to the ‘transferring control’ phase. 

- When all the necessary information is transferred and when all the required 
technical operations are completed in order to allow the remote tower system to 
work properly, the remote ATCO’s/AFISO’s acceptance of the responsibility will 
trigger the transition to the ‘remote tower control’ phases. The conventional tower 
unit will then inform all the other actors involved (i.e. local emergency personnel, 
aerodrome services, adjacent and relevant ATS units, etc.) of the successful 
completion of transfer of responsibility. 

The remote tower functional system should be designed in such a way that these phases (or equivalent 
ones) and the associated transitions are feasible. Additionally, the possibility of returning to the 
‘conventional tower control’ phase from the ‘remote tower control’ phase should be maintained 
throughout the transition process, and should be also maintained for some time after the successful 
transition for contingency reasons. 

6.5.2 Migration from a conventional tower to a remote contingency tower 

When the remote aerodrome ATS have been implemented for contingency purposes as a backup for the 
conventional tower services, all operational site requirements evaluated for the specific remote 
contingency tower shall be met; in addition, Sections 4.1.4, 6.3.1 and 6.5 should be taken into account. 

The local contingency plan determines the circumstances when the degradation of aerodrome services 
interrupts the operation of the conventional tower and when services have to be migrated to the remote 
contingency tower. 

Migration from a conventional tower to a remote contingency tower may happen for different reasons. 
The contingency plan should define procedures for the below-listed situations: 

- Unplanned remote contingency operation in case of unexpected events or problems 
e.g. equipment failure, fire, security threat, etc. 

- Planned remote contingency operation e.g. software or hardware changes of ATM 
system elements, competence maintenance training, on-the-job training 

- Reverting the provision of ATS back from the remote contingency facility to the 
conventional tower 

Uncontrolled copy when downloaded



 Guidance Material on 
Remote Aerodrome Air Traffic Services 

 

 

 
Revision 00, 30-May-2025 

  
54 

 

Due to its nature, the remote contingency tower is not in constant operation. In order to be able to 
maintain its capability of providing ATS backup for a conventional tower whenever it is required: 

- in addition to Section 7.2.3, on appropriate technical maintenance, procedures 
should be developed and implemented to ensure continuous availability. The ATSP 
should ensure that all hardware and software modifications made to the 
conventional tower system, whenever is applicable, are also made to the remote 
contingency tower system components as well; 

- in addition to Section 6.4, security measures should be established to eliminate the 
risk of impact on the operation due to unauthorised human action; and 

- based on the local competence scheme, regular trainings should be provided to 
maintain the competence of operational personnel. 

6.5.3 Setting up a new ATS unit 

When the introduction into service of remote aerodrome ATS is performed at an aerodrome where no 
conventional tower exists (and therefore no associated ATS is provided), an implementation plan for the 
introduction of the new ATS unit should be developed, taking into consideration the different elements 
contained in this document and the specific conditions of the target aerodrome. 

6.5.4 Common aspects for a transition/implementation plan 

Airspace users, relevant ATS units (e.g. those in charge of adjacent sectors), and respective aerodrome 
operators should be notified without undue delay when ATS is provided from the remote tower, or when 
ATS from the remote tower is planned to be terminated. This notification process should be applied 
through the aeronautical information products and services (e.g. NOTAM), see Chapter 9. 

6.6 Information and cybersecurity 

As stipulated in MOS-ATS Chapter 10 Security Program, ANSPs — and therefore also ATSPs — shall ‘meet 
the requirements to ensure: (a) the security of their facilities and personnel so as to prevent unlawful 
interference with the provision of services; and (b) the security of operational data they receive, or 
produce, or otherwise employ, so that access to it is restricted only to those authorised.’ 

Remote aerodrome ATS relies on IT infrastructure for data exchange to support, amongst others visual 
surveillance system, communications (in particular aeronautical mobile service and surface movement 
service) and management of aerodrome equipment/systems/assets, which may render it vulnerable to 
potential security threats to computer systems or the data exchanged. 

Risks may be posed due to unavailability of such data (denial of service) or unauthorised modification 
(data tampering) with limited ATCO/AFISO capability to detect potential integrity problems in the 
information presented at the RTM. 

Consequently, the introduction of remote aerodrome ATS may affect the security risk assessment and 
these security vulnerabilities may have an impact on safety. For this reason, these security vulnerabilities 
may add new causes to the existing safety hazards (e.g. possible corruption of navigation aids information, 
loss of visual presentation data) or may add new hazards (e.g. complete loss of the provision of ATS). 
Based on these considerations, the ATSP is required to conduct a dedicated security risk assessment and 
take the necessary measures to protect its systems and constituents against information and 
cybersecurity threats. The results of this security risk assessment should be considered as input to the 
safety assessment. 

In this context, security threat is defined as any circumstance or event with the potential to adversely 
impact on the operation, systems and/or constituents due to human action (accidental, casual, or 
intentionally or unintentionally mistaken) resulting from unauthorised access, use, disclosure, denial, 
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disruption, modification, or destruction of information and/or information system interfaces. It should be 
noted that this may also include malware and the effects of external systems on dependent systems. 

6.7 Contingency planning and degraded mode procedures 

As stipulated in MOS-ATS Chapter 9 Contingency Plans, ‘A contingency situation is a temporary and 
unexpected degradation or significant discontinuity of the service provided, which occurs occasionally. 
In order to minimize the effects of a contingency situation on users, it is required the development of 
a set of actions (contingency arrangements), perfectly defined in the procedures to be followed, which 
will be published properly, for general knowledge of users and service providers. Contingency 
arrangements are therefore temporary in nature and remain in effect only until the services and facilities 
are reactivated.’ 

In addition, degraded mode procedures for events which would not necessarily lead to a significant 
degradation or interruption of the operation should be properly assessed and developed, as part of the 
assessment of the change to the ATM functional system, in order to ensure a continued safe service 
provision in case of e.g. partial system failure/degradation. 

Also note that — in reference to ICAO Annex 11, Attachment C, point 2 — any contingency arrangement 
is supposed to be temporary in nature, i.e. to be used only for limited time periods, until the ordinary 
services and facilities can be resumed. 

With regard to remote aerodrome ATS, the contingency and degraded mode procedures should be 
adapted/designed to the specific local conditions and the specific technical architecture/design, taking 
into consideration elements such as: 

- the use of light signals and emergency flares; 

- alerting in case of failure conditions; 

- impact on the service provision in case of major failure; and 

- the management of existing traffic in the scenario of major or complete failure of an RTM or RTC. 

The following items represent examples of situations for which contingency or degraded mode 
procedures may need to be applied: 

- Events related to visual presentation and binocular functionality, including: 

• unreliable visual presentation, e.g. ‘blank screen’, frozen presentation, or video 
latency delay above the maximum value allowed; 

• partial or full loss/degradation of visual presentation, loss/degradation of binocular 
functionality; 

• technical enablers intended to increase ATCO/AFISO situational awareness (refer to 
Section 5.2.8.1). 

- Events related to other system aspects, including loss/degradation of: 

• communication (i.e. aeronautical mobile service, aeronautical fixed service and 
surface movement service); 

• signalling lamp; 

• meteorological information; 

• information and/or management of aeronautical ground lights; 
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• information and/or management of navigation aids; 

• alarm management; 

• aerodrome sound reproduction (if available); and 

• other systems such as ATS surveillance information, flight plan and control data, etc. 

For the events listed above, each specific element should be considered in isolation, but also in 
combination with other possible failures and how they interact. 

In addition, special consideration of the need to have a spare RTM and associated staff, if suitable, should 
be taken to reduce the likelihood of service interruption due to the failure of the RTM. 

6.7.1 Contingency and degraded mode procedures for multiple mode of operations 

In the case of multiple mode of operation, contingency and degraded mode procedures should take into 
account the effect of any event on all aerodromes connected to one RTM as well as how failures may 
interfere between the aerodromes. The following cases would need to be considered in the case of 
multiple mode of operation from an RTM: 

a) failure of one or several systems for one aerodrome; 

b) failure of one or several systems for more than one aerodrome but less than all 
connected aerodromes (this use case is only applicable in the case of more than two 
connected aerodromes); and  

c) failure of one or several systems for all connected aerodromes. 
6.7.2 Contingency and degraded mode procedures for RTC operations 

In the case of operations to several aerodromes from one RTC, appropriate contingency plans for the RTC 
need to be developed, including, for example, contingency procedures for full RTC failure (see also 
Sections 5.10 and 6.1.1). 
Particular care should be taken about the risk of an RTC becoming a single point of failure for aerodromes 
which would otherwise be independent, as it could be the case of aerodromes which could be expected 
to be used by airspace users as ‘alternate aerodromes’ for each other. Despite all measures to reduce its 
likelihood, the event of total unavailability of an RTC should be considered to enable airspace users to 
select a suitable alternate. It is expected that this alternate selection can guarantee the availability of 
an aerodrome with the expected level of ATS. Therefore, all remotely controlled aerodromes should have 
operational contingency procedures for use by the airspace users in place in case of single or multiple 
failures at the RTC. 

To allow suitable selection by airspace users, ATSPs should provide the appropriate information to 
airspace users. Chapter 9 indicates which information to publish. This information can also take other 
forms, such as workshops with airspace users to present relevant information for selection of alternate(s) 
aerodrome(s). 
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6.8 Remote tower system constituents 

The split of the technical system into constituents may depend on several factors, such as the availability 
of community specifications for certain parts of the system and even how the contractual arrangements 
between the service provider and the constituent manufacturers are established. 

Based on the considerations above, some recommendations are put forward on how the remote 
aerodrome ATS system may be split into constituents. 

Based on the high-level remote aerodrome ATS functionalities presented in Chapter 5, the remote tower 
system constituents may be grouped as follows: 

- Visual-presentation-, binocular-functionality- and aerodrome-sound-related functionalities; 

- voice/data-communication-related functionalities (i.e. aeronautical mobile service, aeronautical 
fixed service and surface movement control service); 

- manoeuvring- and monitoring-related functionalities (e.g. signal light gun, management of 
aerodrome equipment/systems such as aeronautical ground lights and navigation aids, alarm 
management, technical supervision). 

The aforementioned functional grouping has been selected as the basis for the proposed split, identifying 
a constituent as responsible for the implementation of each of these categories. Nevertheless, these 
recommendations are based on two main assumptions that: 

- the system (physical) architecture ensures independence of each of the constituents; and  

- the interface specification among them is based on existing standards. 

For a particular technical solution, the validity of these assumptions should be assessed by the ATSP. It is 
also important to analyse the ATM/ANS service for which a constituent should be considered, as this may 
also affect the possible split of the system into constituents. 

The main question would be whether the visual surveillance system and aerodrome sound are to be 
considered as constituents in the ATS domain or as a combination of ATS constituents and CNS 
(surveillance) constituents, or, in other words, if the visualisation means (cameras) and aerodrome sound 
means (microphones) can be considered as ATS surveillance equipment.  

The image captured by the cameras/optical sensors is used to replace the ‘out-of-the-window view’ with 
a ‘visual presentation’ and to replace the use of a traditional binocular with a ‘binocular functionality’. 
It is not intended for the provision of ATS surveillance services, nor does it provide the necessary means 
and information for that purpose. (For instance, the precise distance between two aircraft in flight cannot 
be provided.) It is to be used primarily for the ‘detection’ and ‘recognition’ of aircraft (as well as for other 
objects and purposes, e.g. vehicles, personnel, obstructions, animals, occurrences at the aerodrome, 
weather follow up, etc.) and is normally not used for the ‘identification’ of aircraft for the purpose of ATS 
surveillance services provision. 

The aerodrome surrounding sound captured by the microphones is used as a means to increase the 
general ATCO/AFISO situational awareness but is not used for the ‘identification’ of aircraft for the 
purpose of ATS surveillance services provision. 

Following this analysis, it has been concluded that the ground infrastructure at the aerodrome for 
capturing images and surrounding sound should be considered as ATS constituents (or part of ANS 
constituents). 
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The following table summarises the results of both analyses that constitute the recommended way of 
organising the allocation of the system’s constituents. 

Table 1: Remote tower system constituents 

Constituent Allocated functions 

Visual surveillance system 
& aerodrome sound 

- Visual presentation 
- Binocular functionality  
- Aerodrome sound reproduction  
- Data recording of the associated data 

Voice/data 
communication 

- Aeronautical mobile service (air-ground communications)  
- Aeronautical fixed service (ground-ground communications)  
- Surface movement control service (communications for the 

control of vehicles other than aircraft on manoeuvring areas 
at controlled aerodromes)  

- Voice and data recording of the associated communication 
frequencies/data. 

Manoeuvring and 
monitoring 

- Management of signal light gun  
- Management of aerodrome lights  
- Management of alarms  
- Management of navigation aids Technical supervision 

The following is noted: 

- The denominations of the constituents are included for illustrative purposes only. 

- The ATSP may split further these constituents (e.g. splitting between equipment at the aerodrome 
and at the remote tower/RTC), which would require the definition of the interface specifications 
(standards) among the identified new constituents. 

- The ATSP may consider the possibility of including additional constituents or additional 
functionalities to the identified ones. 

- The ATSP may consider adding other functions to the identified constituents, provided that they 
are consistent with the ATM/ANS service (ATS or CNS) provided. 

- The ATSP may consider merging visual surveillance system, aerodrome sound reproduction and 
manoeuvring and monitoring, as they belong to the same domain. 
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7. Aerodrome-related aspects 

According to ICAO Annex 14, certain aerodromes need to be certified, in accordance with an appropriate 
regulatory framework. At the Requirement of The Civil Aviation Authority of Thailand No. 37 on 
Aerodrome Standards applies to the aerodromes that meet the criteria prescribed in Air Navigation Act 
B.E. 2497 Section 60/1.  
During aerodrome planning, design and certification activities, it is imperative that, among others, ATS 
aspects are properly and adequately identified and addressed. 

Remote aerodrome ATS enables the possibility to provide aerodrome ATS from locations other than the 
aerodrome itself. 

An advantage of providing the aerodrome ATS from the aerodrome itself (be it either from a ‘conventional 
tower’ or from a ‘remote tower’) is the possibility of direct personal contact with the aerodrome operator, 
which can be beneficial, particularly during special events/accidents or incidents. 

For remote aerodrome ATS, and specifically if the remote tower is located away from the aerodrome, 
it is particularly important to ensure appropriate coordination between the competent authorities, 
the ATSP and the aerodrome operator, throughout the implementation phase as well as during the actual 
ATS provision. Changes necessary for the implementation should be carried out by the aerodrome 
operator according to The Requirement of The Civil Aviation Authority of Thailand No. 10 on Amendment 
of a Public Aerodrome Operating Certificate. 

With regard to aerodromes, and irrespective of the regulatory framework that an aerodrome falls under, 
the following aspects should be taken into consideration to meet this objective. 

7.1 Certification 

7.1.1 Documentation to be provided by the applicant for the initial aerodrome certification 

The documentation for the initial certification of the aerodrome should include information regarding the 
provision of ATM/ANS at the aerodrome, including: 

- the type of ATS provided (ATC services and/or AFIS); 

- the way ATS is provided: 

• from a conventional tower (ATS unit established at the aerodrome); or 
• from a remote tower (ATS unit established at the aerodrome or off-site (away 

from) the aerodrome); or 
• a combination of the above (in alternation from a conventional tower and a 

remote tower); 

- CNS; and 

- MET 

When remote aerodrome ATS is provided, the submitted documentation (apart from the necessary 
arrangements between the aerodrome operator and the ATSP) should clearly identify: 

- the location of the ATS unit; 

- communication means to be used between the ATS unit and all relevant aerodrome 
units; 

- the tasks that will be needed to be carried out locally at the aerodrome in order to 
enable and support the remote aerodrome ATS; 
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- the organisation that will carry out these tasks locally; and 

- the communication procedures established for special occurrences/events, 
emergency landings or diversions, including reporting procedures. 

The submitted drawings showing the design of the aerodrome should contain information regarding: 

- the kind of facilities, installations and equipment to be established at the aerodrome 
or in its vicinity (e.g. cameras, sensors, etc.) to enable and support the remote 
aerodrome ATS; and 

- their location. 

Information concerning the planned overall height of the above-mentioned facilities, installations and 
equipment should also be provided. 

Moreover, information should be provided regarding the technical solutions employed for: 

- the operation/control/monitoring of the aerodrome’s lighting systems and their 
individual elements, as appropriate; 

- the communication systems between the ATS unit and the relevant aerodrome units 
(e.g. rescue and firefighting services (RFFS) station, apron management services unit 
as appropriate, persons or vehicles operating on the manoeuvring or movement 
area (if apron management services are also provided by the ATS unit); 

- the operation of the alerting system for RFFS purposes; 

- the operation of the signalling lamp; 

- the provision of light and pyrotechnic signals to aerodrome traffic³⁶; and 

- any other aerodrome equipment/system which would have to be used by the ATS 
personnel. 

7.1.2 Aerodrome manual 

In the case of remote aerodrome ATS, the aerodrome manual should additionally contain relevant 
information, including but not limited to 

a) provision of relevant information to the aeronautical information service (AIS) for 
publication in the AIP; 

b) procedures for the transition of ATS provided from a conventional tower to ATS 
provided from a remote tower, and vice versa, if applicable; 

c) procedures for the day-to-day coordination (day- and night-time) between the 
aerodrome operator and the ATSP, including wildlife management, airside work 
interaction, etc. as appropriate; 

d) procedures for the participation of ATS personnel in the aerodrome’s safety 
committees, including the Local Runway Safety Team, and the implementation of 
the local safety programmes, including joint training and aerodrome familiarisation 
with other relevant personnel; 

e) procedures for low visibility/extreme weather situations;
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f) information about the location of facilities (maps, charts), installations and 
equipment enabling and supporting the remote aerodrome ATS, within and, if 
applicable, outside the aerodrome’s boundaries; 

g) operating, maintenance (including emergency maintenance) repair and service 
instructions, troubleshooting and inspection procedures of facilities, installations 
and equipment enabling and supporting the remote aerodrome ATS; 

h) procedures for meteorological observation and provision; 

i) procedures for apron management services provision; 

j) procedures and measures for the protection of facilities, installations and 
equipment enabling and supporting the remote aerodrome ATS, control of 
activities, and ground maintenance in the vicinity of these installations; 

k) procedures for safeguarding such facilities, installations and equipment against acts 
of unlawful interference; 

l) contingency procedures for technical degradation and operational procedures for 
airspace users in the event of a single point of failure at the RTC; 

m) procedures for the use of light and pyrotechnic signals to aerodrome traffic; and 

n) procedures for initiating a NOTAM declaring the aerodrome closed in the event of 
failure of facilities, installations and equipment enabling and supporting the remote 
aerodrome ATS. 

7.1.3 Local agreement between aerodrome and ATM/ANS providers 

In accordance with MOS-ATS Chapter 19 Coordination Requirements, The Requirement of The Civil 
Aviation Authority of Thailand No. 37 on Aerodrome Standards1 and Guidance Material for Establishment 
of Letter of Agreement between Air Traffic Control Unit and Aerodrome Operator (CAAT-GM-ANS-LOA)2, 
‘An ATS provider shall establish arrangements with the operator of the aerodrome at which it provides 
ATS to ensure adequate coordination of activities and services provided, as well as exchange of relevant 
data and information’. This requirement is supported by Air Navigation Act B.E. 24973 Section 60/15 
addressing the aerodrome operator. In the case of remote aerodrome ATS, these arrangements should 
additionally cover the elements contained in Section 7.1.2. 

Once the system is in place and operational, the arrangements should also cover all measures relevant to 
operation, including but not limited to: 

a) prevention of any new electrical equipment interference with the system elements 
(EMC compatibility); 

b) detailed planning of maintenance activities that might have an effect on the system 
elements; and  

c) access rights and procedures for equipment, rooms and shelters that house more 
than one item of suppliers’ equipment. 

7.1.4 Equipment placement constraints 

System design may require placing remote tower elements, especially cameras and their holding fixtures 
at the runway strip, taxiway strip, RESA or near the strip of a precision approach runway. For further 
details on camera placement, see Section 5.2.6. Placing objects inside the runway strip and its 
corresponding obstacle surfaces is generally prohibited, but Annex 14, Volume 1, Chapter 9.9, on 
equipment siting, clearly allows equipment inside the runway safety areas if it is needed for air navigation 
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purposes. According to the Chicago Convention nomenclature, the term ‘air navigation’ is equivalent to 
ATM, and not restrictive to navigation as part of CNS; hence, cameras or other CNS equipment required 
for air navigation purposes are allowed inside the runway safety areas as well. 

The Civil Aviation Authority of Thailand No. 37 on Aerodrome Standards4 also allows objects above the 
inner approach surface, the inner transitional surface or the balked landing surface, provided that they 
are frangible and because of their function, they should be located on the strip. Furthermore, The Civil 
Aviation Authority of Thailand No. 37 on Aerodrome Standards stipulating restrictions regarding 
equipment siting on operational areas allows such installations provided ‘its function requires it to be 
there for air navigation or for aircraft safety purposes’. Also, The Civil Aviation Authority of Thailand No. 
37 on Aerodrome Standards repeats the provisions of Annex 14, permitting placement. 

Equipment placement should be done taking into account applicable safety and security rules procedures 
and continuation of the system. When deciding on the most appropriate location, due consideration 
should be paid to leave the ILS critical/sensitive areas clear. If camera sites are easily accessible to the 
general public (i.e. outside the aerodrome security area), it should be protected with special care. This 
should be taken into consideration when developing the physical protection specification, and during 
implementation and operation. Also Annex 14, Volume I, Chapter 6.1.1 as well as, The Civil Aviation 
Authority of Thailand No. 37 on Aerodrome Standards, regarding aerodromes that fall within the scope of 
The Civil Aviation Authority of Thailand No. 37 on Aerodrome Standards, require objects within the lateral 
boundaries of the obstacle limitation surfaces to be marked and/or lighted. 
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7.2 Operational aspects 

7.2.1 Coordination between the aerodrome operator and the ATM/ANS providers in the event       

of system failure 

In the event of failure of any of the facilities, installations and equipment enabling and supporting remote 
aerodrome ATS (locally or remotely), timely coordination between the aerodrome operator and the ATSP 
should take place to identify the cause and impact of the failure on the operations, according to the agreed 
technical and operational contingency procedures between the aerodrome operator and the ATS service 
provider, and to timely notify this information via NOTAMs, as necessary. 

7.2.2 Aerodrome safeguarding 

In the case of remote aerodrome ATS, although no additional impacts on aerodrome safeguarding 
procedures (as prescribed by The Civil Aviation Authority of Thailand No. 37 on Aerodrome Standards and 
Rule of The Civil Aviation Authority of Thailand on Standards for Aerodrome Manuals B.E. 2562) is in 
general anticipated, the aerodrome operator should ensure that: 

a) the risk of sources of non-visible radiation, or the presence of moving (or fixed) 
objects, or any other activity, which may interfere with, or adversely affect, the 
performance of applicable facilities, installations and equipment enabling and 
supporting the remote aerodrome ATS is assessed and mitigated; 

b) appropriate security procedures are established and implemented for the 
protection of such facilities, installations and equipment; 

c) appropriate security and/or preventive actions according to cyberthreats during the 
transition of aeronautical data and information are in place (including the provision 
of redundancy measures); 

d) only authorised people have access to the facility and/or related equipment and 
data. 

7.2.3 Maintenance of the remote tower system facilities 

Where remote aerodrome ATS is provided, the maintenance programme of the remote tower systems at 
the aerodrome should cover the maintenance needs of the facilities, installations and equipment, 
including electrical systems, which enable and support the remote aerodrome ATS. Such arrangements 
should also specify the maintenance responsibilities of the involved organisations. 

A preventive maintenance programme should be established and implemented. Such a programme 
should contain information related to scheduled maintenance work in order to prevent a failure or 
degradation of such facilities, installations and equipment. 

The preventive maintenance programme should be based on the maintenance instructions of the 
manufacturer of the respective facility, installation and equipment, as appropriate, and should contain all 
the necessary information for its timely and correct implementation, including but not limited to: 

- the type of inspections/checks to be carried out (e.g. visual inspection, cleaning of 
equipment, equipment stability/alignment, calibration, etc.) for each facility, 
installation and equipment, taking also into account factors such as their location 
and meteorological phenomena; 

- the frequency of inspections/checks for each facility, installation and equipment; 

- the tools and equipment required for each type of inspection/check; and 

- the periodic replacement of parts of equipment that may be required. 
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Arrangements should be in place to ensure that timely corrective maintenance action is taken to ensure 
safety and regularity of services. Such arrangements should cover the cases of maintenance needs that 
are: 

- identified either during preventive maintenance activities; or 

- raised at any other time (e.g. due to equipment malfunction or failure). 

7.2.4 Management of the change to remote aerodrome ATS — aerodrome operator 

At aerodromes where ATS is provided from a conventional tower and the introduction of remote 
aerodrome ATS is planned, or at aerodromes where no ATS is provided but it is planned to be introduced 
via the introduction of remote aerodromes ATS, due care and time should be taken for the adequate 
preparation of the transition/implementation plan before the change/introduction is introduced. 

Due to the significance of the change, CAAT approval is required. Therefore, the aerodrome operator and 
the ATSP should communicate intentions and plans to the CAAT in due time before the planned 
introduction of the new operating concept in order to avoid unnecessary delays. 

As part of the aerodrome operator’s processes and procedures for managing safety, including changes, 
a safety assessment accompanied with the updated relevant documentation required for initial 
certification, including human factors aspects, should be submitted by the aerodrome operator to the 
CAAT prior to the introduction of the change. This assessment should be properly coordinated with the 
ATSP and all other interfacing organisations that may be affected by the change. 

Although each aerodrome’s unique characteristics (based on its complexity, types of operations, 
organisational arrangements, etc.) may have an effect on both the content and the outcome of the safety 
assessment, it is expected that this process should at least include the following areas: 

a) Tasks that are currently performed by the ATSP and which may need to be 
performed by the aerodrome operator. This may include: 

- tasks that fall under the responsibility of the aerodrome operator but had been 
performed by the ATSP based on existing local arrangements (e.g. runway 
surface condition assessment or apron management service) and which may 
need to be performed by the aerodrome operator; and 

- tasks which fall under the responsibility of the ATSP, and which are planned to 
be performed by the aerodrome operator, based on existing or new local 
arrangements. Such tasks may include, but are not limited to: 

• maintenance of facilities, installations and equipment necessary for the 
remote aerodrome ATS; 

• meteorological observations; and 

• provision of pyrotechnic signals to aerodrome traffic. 
- tasks which were, and will continue to be, performed by the aerodrome 

operator, but which may be affected by the introduction of the change in that 
they may need to be enhanced in order to cover additional areas. Such tasks 
may include, but are not limited to: 

• regular inspections conducted by the aerodrome operator; 

• safeguarding and protection of facilities, installations and equipment 
necessary for the remote aerodrome ATS (e.g. obstacles, interference 
from various sources, etc.); and 

• security procedures for the protection of facilities, installations and 
equipment necessary for the remote aerodrome ATS. 
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b) Need for review, update and timely implementation of the training requirements 
for aerodrome personnel, as a result of task reassignment/enhancement, but also 
amendment of the aerodrome procedures. 

c) Technical solutions applied: 

- remotely for the implementation of the remote aerodrome ATS, such as: 

• operation/control of the aerodrome’s lighting systems and their 
individual elements, as appropriate; 

• operation/control of the visual surveillance system elements located at 
the aerodrome, as appropriate; 

• communication systems between the remote ATS unit and the relevant 
aerodrome units (e.g. RFFS station, apron management services unit), 
persons or vehicles operating on the manoeuvring or movement area 
(if apron management services are also provided by the remote ATS 
unit); and 

• operation of the alerting system for RFFS purposes; 

- at the aerodrome in order to support the implementation of the remote 
aerodrome ATS, such as: 

• provision of power supply to the facilities, installations and equipment 
for providing and supporting ATS remotely; 

• location/installation of cameras and, if applicable, sound microphones; 
and 

• any other data processing equipment (servers, computers, etc.). 

7.2.5 Power supply at aerodromes 

Apart from the applicable power supply infrastructure requirements, aerodromes provided with remote 
aerodromes ATS should also meet the power supply measures listed below. 

 7.2.5.1     Electrical power supply systems for the remote aerodrome ATS 

- Cameras and related facilities enabling and supporting the remote 
aerodrome ATS and located at an aerodrome should be provided with 
adequate primary power supply. 

- Cameras and related facilities enabling and supporting the remote 
aerodrome ATS and located at an aerodrome should be provided with a 
secondary power supply capable of supplying power when there is a failure 
of the primary power supply. Electric power supply connections to such 
cameras and related facilities should be so arranged that they are 
automatically connected to the secondary power supply when the primary 
power supply fails. 

- The power supply for cameras and related facilities mentioned above 
should be continuous/uninterrupted. 

7.2.6 Cameras at aerodromes when apron management services are provided by the ATS unit 

For aerodromes (provided) with remote aerodrome ATS and where the respective ATS unit is also 
responsible for the provision of apron management services, cameras should be in place and so located 
as to provide the ATS unit with an unobstructed view of the apron(s) (under the responsibility of that ATS 
unit). 
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8. Possible impact on airspace users 

In principle, and as confirmed by recent operational experience and validation activities, remote 
aerodrome ATS should not negatively impact airspace users. With The Notification of the Civil Aviation 
Authority of Thailand on the Specification of the juristic person, validity and other duties of the Air 
Navigation Services certification holder1, an ATSP is required to ‘provide its services in an open and 
transparent manner’. This would include the introduction and operation of remote aerodrome ATS. 
The ATSP should ensure that relevant aeronautical information is included in the appropriate products 
and services (see Chapter 9 below). Furthermore, ATSP is required to establish a consultation process with 
the users of its services on a regular basis or as needed for specific changes in service provision, either 
individually or collectively. Part of this consultation could include the contingency planning for the services 
provided. 

In any case, the ATSP should analyses any possible impacts on airspace users when conducting the safety 
assessment and propose appropriate mitigation measures as part of the operations manual. Particular 
care needs to be taken in the case of multiple mode of operation, where the operations at different 
aerodromes may become interdependent (see also Sections 5.10, 6.5.1 and 6.5.2). The impacts and 
mitigation measures should be coordinated by the ATSP and by the aerodrome operator with airspace 
users as specified in MOS-ATS Chapter 8 Management System. 

Airspace users are informed through the aeronautical information products and services — see Chapter 9. 
Selecting alternate aerodromes remains a responsibility of airspace users. The objective of the ATSP 
should be to allow availability of a suitable level of aerodrome ATS at an alternate. 

ATSP are recommended to disseminate information in other and more interactive forms, such as regular 
workshops with airspace users to present amongst other things relevant information for selection of 
alternate aerodrome(s). 

As remote tower operations from an RTC generate interdependencies between the ATSP to several 
aerodromes, ATSP is advised to assess the acceptability of the level of interdependence generated and 
take measures as deemed suitable. These measures may include but are not limited to the selection of 
aerodromes to be served by the same RTC in a given geographical area and/or to the distribution of 
aerodrome opening hours to ensure adequate availability of a suitable aerodrome. 

 

 

 

 

 

 

 

 

 

 

________________________________________________________________ 

1 ประกำศส ำนักงำนกำรบนิพลเรอืนแห่งประเทศไทย เรื่อง กำรก ำหนดประเภทนิติบุคคล อำยุใบรบัรอง และหน้ำที่อื่นของผู้ได้รบัใบรบัรองบรกิำรกำร
เดนิอำกำศ พ.ศ. 2562 ประกำศ ณ วนัที ่18 ธนัวำคม 2562 

Uncontrolled copy when downloaded



 Guidance Material on 
Remote Aerodrome Air Traffic Services 

 

 
Revision 00, 30-May-2025  67 

 

9. Aeronautical information products and services 

The ATSP should, together with the aerodrome operator, perform an analysis of the aeronautical 
information affected by the introduction of remote aerodrome ATS and ensure that relevant aeronautical 
information is included in the appropriate products and services. 

With regard to the publication of the aeronautical information, general requirements are laid down in 
MOS-AIS Chapter 14.3 AIP Requirement, while the AIP content and structure are established in ICAO Doc 
8126 or Doc 10066. 

Section AD 2.18 and AD 2.23 of the AIP structure determines the elements of information to be published 
for each of the aerodromes at which ATS is provided remotely. They include: 

- indication that remote aerodrome ATS is provided; 

- location of the signalling lamp by e.g. the phrase ‘signalling lamp positioned at [geographical fix]’ 
as well as a clear indication of the signalling lamp location in the aerodrome chart for each 
relevant aerodrome; 

- description of any specific communication methods as deemed necessary in the case of multiple 
mode of operation, such as e.g. the inclusion of airport names/ATS unit call sign for all 
transmissions (i.e. not only for the first contact) between pilots and ATCOs/AFISOs; 

- description of any relevant actions required by the airspace users following an 
emergency/abnormal situation and possible contingency measures by the ATSP in case of 
disruptions, if applicable (see AD 2.22 ‘Flight procedures’ of the AIP structure); and 

- description of the interdependencies of service availability or indication of aerodromes not 
suitable for diversion from the aerodrome […] if deemed applicable. 

Furthermore, the indication that ATS is remotely provided should be included in all approach charts of 
aerodromes where ATS is remotely provided, with reference to the information listed above. To facilitate 
this, the provisions of ICAO Annex 4 apply. Annex 4 does not foresee the inclusion of similar information 
in the approach charts, but it does allow the inclusion of additional symbols on the chart: ‘Symbols used 
shall conform to those shown in Appendix 2 — ICAO Chart Symbols, except that where it is desired to 
show on an aeronautical chart special features or items of importance to civil aviation for which no ICAO 
symbol is at present provided, any appropriate symbol may be chosen for this purpose, provided that 
it does not cause confusion with any existing ICAO chart symbol or impair the legibility of the chart.’ Also, 
in 2.3.3 of Annex 4 it is stipulated that ‘A legend to the symbols and abbreviations used shall be provided. 
The legend shall be on the face or reverse of each chart except that, where it is impracticable for reasons 
of space, a legend may be published separately.’ Another solution could be to use an abbreviation as they 
are allowed to be used — see ‘2.9.1 Abbreviations shall be used on aeronautical charts whenever they are 
appropriate.’ 

This information should not only be provided in the AIP. Other flight preparation sources should be used, 
as appropriate. 

This information should be provided in the AIP. Other flight preparation sources may be used, 
as appropriate. 

Information on implementation plans and milestones may be published in the aeronautical information 
circular (AIC). For instance, dates and scope of validation exercises, and planned date of operation. 
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10. Qualification, training and licensing considerations 

MOS-ATS  Chapter 4 Human Resources Management stipulates ‘The ATSP shall deploy a sufficient number 
of air traffic controllers holding valid air traffic controller licenses and rating appropriate to the privileges 
to be exercised to provide air traffic control services at the air traffic control units.’, ‘The ATSP shall ensure, 
at all times, enough suitability qualified and trained personnel who are able to supervise the provision of 
any air traffic service that it provides.’, ‘The ATSP shall ensure that adequate operation and support staffs 
are trained and maintained to fill established positions of the organization so as to fulfill the necessary 
functions by providing them with adequate training and that their proficiency should be checked on 
a recurrent basis.’ And ‘The ATSP shall develop policies and procedures to enable recruitment and 
retention of adequately qualified and experienced ATS staff.’ 

MOS-CNS Chapter 4 Human Resource Management stipulates ‘The CNSP shall provide an adequate 
number of qualified and experienced technical personnel for providing each service in a safe, efficient, 
continuous and sustainable manner.’ Chapter 5 Technical Personnel stipulates ‘The CNSP shall ensure that 
the technical personnel have appropriate qualification, experience and training to perform their duties 
for providing each service in a safe, efficient, continuous and sustainable manner’ 

With reference to the above, all personnel involved in the operation and maintenance of facilities, 
installations and equipment enabling and supporting the remote aerodrome ATS are to be adequately 
trained, qualified and competent. 

For considerations on multiple endorsements, see Section 4.4.2. 

10.1 Qualification and training of ATCOs/AFISOs 

The specificities concerning the qualification and training of ATCOs providing remote aerodrome ATS are 
in accordance with Section 1.3.4 Personnel Licensing Aspects and also ICAO Circular 211, Aerodrome 
Flight Information Service (AFIS) for qualifications required for AFISO. 

10.2 Qualification and training of ATSEP 

ATSEP involved in the operation and maintenance of equipment, facilities and installations enabling and 
supporting the remote aerodrome ATS, are to have appropriate qualification, experience and training to 
perform their duties in accordance with the Manual of Standards Communication, Navigation, and 
Surveillance Services (CAAT-ANS-MOSCNS) Chapter 5 Technical Personnel. After establishing appropriate 
minimum qualification and experience requirements for ATSEP supporting RATS, the training program 
including competence assessment for ATSEP shall also be provided in accordance with Manual of 
Standards Communication, Navigation, and Surveillance Services (CAAT-ANS-MOSCNS) Chapter 6 Training 
Program. 

Remote aerodrome ATS operators are advised to consider combining qualification streams and any 
additional needed knowledge or competence based on the unique set of competencies required for ATSEP 
operating and maintaining remote aerodrome ATS equipment. 
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11. Appendices 

11.1 Appendix 1: Checklist for the implementation of remote aerodrome ATS 

Based on the content of this document, the following elements are listed, for reference purposes only, 
in order to summarise some important aspects to be considered when implementing remote aerodrome 
ATS and for the related safety assessment. 

- Assessment on configuration of technical enablers, based on operational context, needs and 
requirements and support from safety, security, and human factors assessments (see e.g. Sections 
3.4, 5.2.8, 5.2.7.2 and 5.4). 

- Assessment of socio-economic factors, including impact assessment before the decision to 
implement remote aerodrome ATS, checking the relevance of the initial impact assessment and 
social aspects during transition from a conventional TWR to an RTC (see Section 6.1). 

- Assessment on configuration of technical enablers, based on operational context, needs and 
requirements and support from safety, security, and human factors assessments (see e.g. Sections 
3.4, 5.2.8, 5.2.7.2 and 5.4). 

- Assessment on configuration of technical enablers, based on operational context, needs and 
requirements and support from safety, security, and human factors assessments (see e.g. Sections 
3.4, 5.2.8, 5.2.7.2 and 5.4). 

- Siting assessment of location and number of cameras at the aerodrome to meet view and 
operational visual performance requirements (see Section 5.2.6). 

- Implementation of data recording of new system elements, for the purpose of supporting 
accident and incident investigations (see Section 5.6). 

- Identification of redundancy needs for technical architecture, particularly with regard to the 
communication link between the remote facility and the aerodrome (see Section 5.10). 

- Assessment of impact on interfaces/interdependencies with external stakeholders 
/entities/persons/organisations and analysis of the necessary coordination processes and 
procedures (see Sections 5.1 and 6.2.2 as well as Chapters 7 and 8). 

- Assessment of impact on existing and new tasks and the need for possible reassignment of tasks, 
with particular reference to: 

• ATS tasks (see Chapter 5); 

• aerodrome operator tasks (see Section 5.1 and Chapter 7); 

• MET-related tasks (see Section 5.8); 

• AIS-related tasks (see Chapter 9); and 

• maintenance tasks (see Sections 5.11 and 7.2.3). 
- Human factors assessment, including working environment and ergonomics analysis (see Sections 

6.3, 5.12 and 5.13.6). 
- maintenance tasks (see Sections 5.11 and 7.2.3). 
- Split of the remote aerodrome ATS technical system into constituents in accordance with the 

interoperability Regulation (see Section 6.8) 
- Split of the remote aerodrome ATS technical system into constituents in accordance with the 

interoperability Regulation (see Section 6.8) 
- Development of a contingency plan and related procedures, also including the need for 

coordination between the ATSP, the aerodrome operator, and any other involved stakeholder 
(see Sections 6.7 and 7.2.1). 

- Review and update of the aerodrome documentation (see Section 7.1) 
- Review and documentation of roles and responsibilities assigned to the ATSP and the aerodrome 

operator (see Section 7.1.3). 
- Coordination between the ATSP and the aerodrome operator in relation to safety assessment 

process and methodology (see Sections 6.2 and 7.2.4). 
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- Review and update of the training requirements for ATSP’s and aerodrome operator’s personnel 
(see Chapters 7 and 10). 

- Analysis of possible impact on operational procedures and/or airspace users (see Chapters 4, 5, 
7 and 8). 

- Analysis of aeronautical information products and services and proposed modifications (see 
Chapter 9). 
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11.2 Appendix 2: List of operational hazards for ATC services 

Table 2 below lists the operational hazards and the operational effects for the ATC services, as derived 
from the SESAR safety work, performed in the framework of the SESAR JU programme. They are valid in 
the context of both single mode of operation as well as multiple mode of operation. However, it should 
be noted that the list of operational hazards was developed for the specific operational applications and 
context that was studied and using the specific methodology as described in the SESAR safety assessment 
reports. Therefore, if using this list as initial input, it needs to be adapted as necessary, taking into account 
the local conditions and the operational application and context of the particular implementation as well 
as the addition of potential system hazards. 

Table 2: List of operational hazards (SESAR safety assessment — ATC case) 

ID Description Operational effects 

OH-01  
Remote ATC incorrectly coordinates with other 
ATS unit with respect to inbound/outbound 
traffic. 

A potential conflict can be induced. Imminent 
infringement. 

OH-02  
Remote ATC incorrectly manages the entry of a 
flight into traffic circuit. 

A potential conflict can be induced. Imminent 
infringement. 

OH-03  Remote ATC incorrectly manages arriving aircraft. 
A potential conflict can be induced. Imminent 
infringement. 

OH-04  
Remote ATC incorrectly manages departing 
aircraft. 

A potential conflict can be induced Imminent 
infringement 

OH-05  
Remote ATC fails to provide appropriate 
separation to traffic in the vicinity of the 
aerodrome. 

Imminent infringement. 

OH-06  
Remote ATC fails to provide appropriate 
separation to traffic with respect to restricted 
areas. 

Tactical conflict. 

OH-07  
Remote ATC incorrectly manages missed 
approach situation. 

Imminent infringement. 

OH-08  
Remote ATC does not detect in time conflicts/ 
potential collision between aircraft in the vicinity 
of the aerodrome. 

Imminent collision. 

OH-09  
Remote ATC does not detect in time restricted 
area infringements. 

Tactical conflict. 

OH-10  
Remote ATC fails to provide appropriate 
instruction to resolve a conflict between traffic in 
the vicinity of the aerodrome. 

Imminent collision. 

OH-11  
Remote ATC fails to provide appropriate 
instruction to resolve an airspace infringement. 

Tactical conflict. 

OH-12  
Remote ATC fails to provide appropriate 
information to departing aircraft for the start-up. 

Tactical taxiway conflict generated. 

OH-13  
Remote ATC fails to enable push-back/towing 
operations to appropriate aircraft. 

Tactical taxiway conflict generated. 

OH-14  
Remote ATC provides inadequate taxiing 
instruction to aircraft on the manoeuvring area. 

Encounter with aircraft, vehicle or obstacle. 

OH-15  
Remote ATC provides inadequate taxiing 
instruction to vehicle on the manoeuvring area. 

Encounter with aircraft, vehicle or obstacle. 

OH-16  
Remote ATC does not detect in time potential 
conflict on the manoeuvring area. 

Imminent collision. 

OH-17  
Remote ATC fails to provide appropriate 
instruction to resolve conflicts on the 
manoeuvring area. 

Imminent collision. 
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ID Description Operational effects 

OH-18  
Remote ATC fails to provide (appropriate) 
navigation support to aircraft and vehicle on the 
manoeuvring area. 

Tactical taxiway conflict generated. 

OH-19  
Remote ATC incorrectly manages runway entry 
for a departing aircraft (occupied runway). 

Runway conflict. 

OH-20  
Remote ATC incorrectly manages runway exit for 
a landing aircraft. 

Runway conflict. 

OH-21  
Remote ATC incorrectly manages runway crossing 
(occupied runway) for a vehicle or an aircraft. 

Runway conflict. 

OH-22  
Remote ATC fails to properly support departing 
and landing aircraft (with respect to visual aids). 

Runway conflict. 

OH-23  
Remote ATC incorrectly manages vehicle-related 
tasks on the runway. 

Runway conflict. 

OH-24  
Remote ATC incorrectly manages aircraft takeoff 
(occupied runway). 

Runway conflict. 

OH-25  
Remote ATC incorrectly manages aircraft landing 
(occupied runway). 

Runway conflict. 

OH-26  
Remote ATC fails to detect in time runway 
incursions (aircraft or vehicles). 

Runway penetration. 

OH-27  
Remote ATC fails to provide appropriate 
instruction to resolve runway incursion and 
prevent potential collision on the runway. 

Runway penetration. 

OH-28  
Remote ATC fails to detect in time a flight towards 
terrain in the vicinity of the aerodrome. 

Imminent controlled flight into terrain (CFIT). 

OH-29  
Remote ATC fails to provide appropriate support 
to pilot in a CFIT situation. 

Imminent CFIT. 

OH-30  
Remote ATC fails to establish sufficient wake 
turbulence spacing between aircraft. 

Turbulence in front of the aircraft at a distance 
less than the separation minima. 

OH-31  
Remote ATC fails to properly support landing/ 
take-off operations with respect to weather 
conditions. 

Potential landing accident/runway excursion. 

OH-32  
Remote ATC fails to properly support landing/ 
take-off operations with respect to runway 
conditions and potential foreign object debris. 

Potential landing accident/runway excursion. 

OH-33  
Remote ATC fails to properly support departing 
and arriving aircraft on the runway with respect to 
non-visual aids. 

Potential landing accident/runway excursion. 

OH-34  
Remote ATC fails to detect in time an intrusion 
inside landing-air protection area. 

Potential landing accident/runway excursion. 

OH-35  
Remote ATC fails to provide appropriate ATC 
services with respect to operational environment 
conditions on the aerodrome and its vicinity. 

This hazard is already covered by more 
detailed hazards already identified above, 
potentially inducing conflicts in the vicinity of 
the aerodrome or on the manoeuvring area 
due to inappropriate understanding of the 
operational environment conditions.This 
hazard is related to all other hazards 
EXCEPT:OH-01, OH-08, OH-09, OH-13, OH- 16, 
OH-26, OH-28, OH-34. 

OH-36  
ATC resources are incorrectly managed in the RTC 
for the remote provision of ATC services. 

In case a controller has to manage more traffic 
than expected, the controller workload could 
be negatively impacted and so the capability to 
provide ATC services.This hazard is to be 
considered as part of ALL the other hazards in 
which controller errors are a potential cause. 
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ID Description Operational effects 

OH-37  
Remote ATC fails to provide appropriate ATC 
services due to inappropriate capability of the 
remote tower system. 

This hazard is already considered as part of ALL 
other hazards already identified above in 
which equipment failure/errors are potential 
causes, potentially inducing conflicts in the 
vicinity of the aerodrome or on the 
manoeuvring area. 
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11.3 Appendix 3: List of operational hazards for AFIS 

Table 3 below lists the operational hazards as derived from the results of the SESAR safety work 
(performed in the framework of the SESAR JU programme) that may be considered by the ATSP for AFIS. 
They are valid in the context of both single mode of operation as well as multiple mode of operation. 
However, it should be noted that the list of operational hazards was developed for the specific operational 
applications and context that was studied and using the specific methodology as described in the SESAR 
safety assessment reports [20] and [26]. The SESAR safety work focused on the ATC service case, assuming 
that the most constraining results specifying the concept of remote aerodrome ATS would be derived 
from ATC services. Therefore, if using this list as an initial input, it needs to be adapted as necessary taking 
into account the local conditions and the operational application and context of the particular 
implementation as well as the addition of potential system hazards. 

Table 3: Initial list of operational hazards (SESAR safety assessment — AFIS case) 

ID Description 
OH-AFIS-01  Remote AFIS fails to properly select runway-in-use. 
OH-AFIS-02  Remote AFIS fails to identify potential ‘conflicts’ in the vicinity of the aerodrome. 

OH-AFIS-03  

Remote AFIS fails to provide appropriate traffic information (including local traffic) to 
relevant traffic:— direction of flight or traffic concerned; — type of wake-turbulence 
category;— level of traffic and potential changes; — relative bearing (12-h clock indication); 
— other relevant information. 

OH-AFIS-04  
Remote AFIS fails to provide appropriate information concerning the availability of the 
runway for departing/arriving traffic. 

OH-AFIS-05  
Remote AFIS fails to provide appropriate traffic position information on the manoeuvring 
area. 

OH-AFIS-06  Remote AFIS fails to provide appropriate wake-turbulence and jet-blast-related information. 

OH-AFIS-07  

Remote AFIS fails to provide appropriate essential information on aerodrome conditions 
(surface conditions, maintenance works, obstacles, birds, lighting system failure, etc.) to 
departing and arriving traffic:— conditions on the manoeuvring area;— conditions on the 
parking area. 

OH-AFIS-08  Remote AFIS fails to provide appropriate start-up instructions to departing traffic. 

OH-AFIS-09  
Remote AFIS fails to provide appropriate meteorological information to departing and 
arriving traffic. 

OH-AFIS-10  
Remote AFIS fails to manoeuvre the visual signals to indicate to traffic that the aerodrome is 
not safe. 

OH-AFIS-11  Remote AFIS incorrectly coordinates with ATC for arriving traffic. 

OH-AFIS-12  Remote AFIS incorrectly coordinates with ATC for departing traffic. 

OH-AFIS-13  
Remote AFIS fails to provide appropriate information on local traffic to assist taxiing 
operations. 

OH-AFIS-14  
Remote AFIS incorrectly provides authorisation to persons/vehicles to enter into the 
manoeuvring area. 

OH-AFIS-15  
Remote AFIS fails to provide light signals to vehicles and personnel on the manoeuvring area 
(when adequate or in case of radio communication failure). 

OH-AFIS-16  
Remote AFIS fails to provide appropriate relevant information on local traffic and aerodrome 
conditions to assist the flight crew in deciding when to take off. 

OH-AFIS-17  
Remote AFIS fails to provide appropriate relevant information on local traffic and aerodrome 
conditions to assist the flight crew in deciding whether to land or go around. 

OH-AFIS-18  
Remote AFIS fails to detect a runway incursion or the existence of any obstruction (including 
animals) on or in close proximity to the take-off/landing area. 

OH-AFIS-19  
Remote AFIS fails to operate aeronautical ground lights: — manoeuvring area lighting;— 
taxiway area lighting. 

OH-AFIS-20  Remote AFIS fails to monitor visual aids status. 
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11.4 Appendix 4: SESAR division of basic and advanced features 

THE SESAR JU program has provided the classification of “Basic” and “Advanced” features. 
A comprehensive review of various technical setups has been conducted to establish the division of 
classification, which may vary slightly across deliverables depending on specification validation and 
solutions. Therefore, this consolidated classification was based on SESAR Solutions and related SESAR 
validations.  

The representative division by the SESAR JU program is presented below 
- Basic features 

• visual presentation, replacing the OTW view of a conventional tower 

• binocular functionality (e.g. a PTZ camera/function), fulfilling the function of a binocular 
in a conventional tower 

- Advanced features 

• additional visual ‘hot spot’ cameras 

• the use of infrared or other optical sensors/cameras outside the visible spectrum 

• binocular functionality automatically following moving objects (commonly referred to as 
‘PTZ tracking’) 

• dedicated means to facilitate the detection, identification and automatic following of 
aircraft or vehicles in the visual presentation (e.g. by labels based on surveillance data, 
complemented by flight plan correlation when available, commonly referred to as ‘radar 
tracking’); 

• dedicated means to facilitate the detection and following of moving objects in the visual 
presentation (e.g. by highlighting/framing such objects based on image processing 
systems, commonly referred to as ‘visual tracking’); 

• other overlaid information in the visual presentation such as framing and/or designation 
of runways, taxiways, etc., compass directions, meteorological information, aeronautical 
information (NOTAM, SNOWTAM, etc.), other operational information (e.g. runway 
conditions like water, snow or mud presence, coefficient of friction, etc.); 

• ATS surveillance (air and/or ground radar presentation). 
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