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About COLLARIS 
 

Scientific advances as well as fast-evolving UAS technology and its applications have today become 
indispensable in all phases of the disaster risk management cycle. COLLARIS is a capacity-building initiative 
to develop a sustainable European network of scientific, engineering, and end-user expertise related to 
unmanned aerial systems (UAS) in civil protection and disaster response. COLLARIS covers the following 
thematic focus areas: 

● Identification and sharing of operational procedures, lessons learnt, and best practices using UAS 

● Elaboration of air traffic management challenges, solutions, and operational practices 

● Acquisition of solutions for data analysis and data sharing, as well as auxiliary support systems  

(e.g., simulators) 

● Development of methods for increasing end-user competences 

● Foresight of new developments and future use case scenarios to identify tomorrow’s needs and gaps, 
technological capabilities, and their potential applications 

The general concept of COLLARIS is based on two assumptions: That the technical capabilities related to 
UAS will continue to develop rapidly, as will the scope of their application for civil protection and crisis 
management purposes; and that the gap between these recently created technical capabilities and the 
practical needs and operational practices of civil protection not utilising them yet will remain a permanent 
challenge. Therefore, there is a clear need for establishing a stable long-term mechanism to continuously 
support the civil protection community in gradually implementing innovations enabled by UAS 
developments. The COLLARIS-based community will make an important contribution to achieve that. 

COLLARIS will offer a networking platform as part of the Union Civil Protection Knowledge Network for 
information exchange and experimentation with advanced concepts of UAS for disaster response and crisis 
management. These activities are accompanied by thematic workshops, webinars, and moderated 
discussions as well as trials and embedded first responder training, aimed at increasing the efficiency of 
UAS operations by bringing knowledge closer to operational use. 

Representatives of civil protection authorities at all levels, first responders, crisis management 
practitioners, and researchers interested in issues related to further development and operational use of 
UAS in their activities are cordially invited to join the COLLARIS Network initiatives. 
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List of Abbreviations 
ATM Air Traffic Management 

AED Automated External Defibrillator 

AOC Air Operations Coordinator 

BVLOS Beyond Visual Line of Sight 

FD Flight Director 

HAZMAT Hazardous Materials   

HEMS  Helicopter Emergency Medical Services  

SAR Search and Rescue 

SORA  Specific Operations Risk Assessment method 

UAS Unmanned aerial system 

UAV Unmanned aerial vehicle 

  



COLLARIS D3.1 

Page 5/11 

Introduction and key recommendations 
While there is a high number of UAS solutions that has already achieved technical maturity, today only a 
relatively small fraction of available capabilities is used operationally for rescue and crisis management. 
Today effective use of UAS is limited mainly by legal and organisational obstacles and not by pace of 
technology development. Implementation of air traffic management solutions enabling safe UAS flights 
will be the most significant factor increasing their use for rescue and crisis management.  

The purpose of this document is to identify air traffic management challenges that need to be addressed 
in systemic manner to enable optimal use of UAS for civil protection needs. 

Among civil protection practitioners there is a recognised necessity for more effective communicating of 
civil protection needs to SESAR Joint Undertaking and EASA – institutions responsible for definition of 
current and future air traffic management.  

The discussion between civil protection, aviation authorities and air traffic management institutions 
should result in developing the optimal model of UAS crisis operations. The model needs to enable optimal 
exploitation of both human-operated aviation and UAS systems capabilities, while minimising impact on 
normal air activities and remaining compatible with current and future logic of ait traffic management 
architecture. This document may be used to define initial scope of such discussion. 

The following four main challenges have been identified: 

• Introduction of “blue light flights” priority. 

• Enabling rapidly initiated blue light priority BVLOS flights. 

• Ability of ATM systems to rapidly establish air traffic restrictions. 

• Definition of ATM arrangements permitting simultaneous safe and coordinated flights of both 
human-operated aviation and UAS. 

Two additional issues worth consideration are: 

• Provision of risk information affecting U-space flights (crisis management entities >> U-space) 

• Provision of information from overflying vehicles to emergency services (support to 112) 
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1. Priority for “blue light” flights 
The use of UAS by blue light services is already significant and it will be growing. Observation from UAV 
has already started to be considered a standard practice in several crisis situations and in near future a 
growing variety of new applications will significantly increase the number of emergency-related flights.  

Today such flights are normally launched from suitable location next to the site of crisis. However, progress 
of technology development already enables launching many of such flights from remote locations. They 
will conduct wide variety of missions, starting from reconnaissance and continuous observation, through 
rapid delivery of specific equipment, and eventually up to transportation of emergency personnel (as well 
as evacuation of casualties to medical facilities). There will also be emergency flights not related to specific 
crisis site (e.g. high priority transportation of blood or organs for transplant). 

In road transportation there is a formally established and universally recognised priority for emergency-
related traffic. Meaning of blue light signals is obvious and expected actions from other actors on the road 
are generally understood. There is no similar concept universally present in UAS traffic. As the number of 
UAS will grow and they will be more and more often used in response to emergencies, it is worth to 
consider introduction of “blue light priority” concept in air traffic management arrangements for UAS. 
Due to complexity of U-space and DTM mechanisms its implementation cannot be as simple as on the 
roads, but clear differentiation and labelling of UAS activities requiring priority may have significant 
advantages. 

The name “blue light” is suggested as the standard term “emergency” has specific meaning in air traffic 
management – situation related to aircraft in danger. Use of a term “blue light” has an advantage of 
avoiding miscommunication. 

“Blue light” activities should have a clear priority for planning, initiating and performing flights. The priority 
should result from a specific mission. It is reasonable to expect at least two levels of priority: higher “life-
saving” priority 1; and priority 2 for some other operations, e.g. medical transportation in non-life-
threatening situations. 

To optimise trajectories of “life-saving” flights it may be necessary to apply more flexible SORA standards. 
Such exceptions would be allowed for specific types of vehicles.  

Furthermore, there is a need for communicating blue light priority to VLOS pilots. This will mainly be 
related to rescue or crisis operation over a specific site. A universally recognised method of indicating such 
circumstances to third-party VLOS pilots is needed – to inform them that any interfering flights are 
prohibited. 

It needs to be noted that ability to fly with blue light status should not be considered as synonymous with 
competence of state aviation. Many flights conducted as part of emergency response are not realised by 
national services but by entities that are considered private by aviation law.  
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2. “Blue light priority” BVLOS flights and U-space 
To ensure that the use of UAS will indeed increase efficiency of different types of crisis operations, majority 
of flights to the site of emergency (and some from that site) will require blue light status – priority over 
normal U-space operations. However, in majority of situations emergency flights will be conducted in 
normal U-space environment – they will need to be coordinated with a normal traffic. At the site of crisis 
(or over an area of a larger crisis) the dedicated no-fly-zone may be sometimes established, however this 
will probably be the case for minority of events. 

In general, distortion to normal traffic patterns caused by blue light flights will need to be weighed against 
their added value, particularly as number of such flights may easily reach beyond 100 per day for medium-
size city. For a blue light priority flight, the provision of optimal trajectory with shortest-time possible will 
be a general goal. However, in some cases minor time difference (e.g. 1 minute in 15 min flight) will be of 
limited impact and can be traded for significantly lower level of traffic disruption. This issue will benefit 
from establishment of different levels of emergency priorities.  

To enable efficient realisation of blue light priority BVLOS flights U-space will need to offer at least the 
following functionalities: 

• rapid processing and approval of flight plan requests; 

• applying more flexible SORA standards; 

• special effort to calculate optimal trajectory; 

• redirecting conflicting traffic. 

Such functionalities must be available in the final U-space architecture, but they should be also 
implemented in any intermediate systems that will be created. 

 

From the perspective of U-space operations the following issues require further analysis (numbers refer 
to U-space ConOps services): 

• blue light flights may be either UAS or vehicles with personnel on board (both piloted and in the 
future - not piloted). The last group includes typical HEMS operations; 

• U-space architecture will need to enable launching of high priority flights with almost no pre-
planning (e.g. launch within 30-60 seconds from request for AED-delivery flights); 

• filling blue light flight plan will probably invoke 3.6 Tactical Conflict Prediction for other flights 
(already airborne), resulting in modification of their plans. Invoking 3.7 Tactical Conflict Resolution 
should remain a last resort measure; 

• for blue light flight feedback from 3.14 Tracking Information will be of critical importance to 
confirm that changes resulting from 3.6 have been implemented. If traffic cannot be monitored, 
such information must be received by other means – probably by kind of message “I comply” from 
pilots of all conflicting traffic; 

• blue light flights in most cases will not need to avoid no-fly zones, however they will need to follow 
specific arrangements when inside (see section 3 of this report); 

• special kind of SORA analysis will need to be conducted for blue light flights (taking into account 
specific class of priority and type of operator), but probably different thresholds of acceptable risk 
will need to be applied. 
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3. Effective operations over an emergency area 
With growing use of UAS during emergencies, future air operations over an area of crisis will be 
increasingly complex. Taking into account that they are launched rapidly and performed simultaneously 
by multiple institutions, ensuring safety and good coordination represents a challenge, even when they 
are conducted in a dedicated no-fly zone. The additional level of complexity materializes when operations 
of human-operated aircraft needs to be coordinated with UAS activities. 

To enable effective use of UAS during emergency response it is necessary to establish predefined 
arrangements for ensuring safe and coordinated UAS operations above emergency site. Air traffic 
management arrangements must permit simultaneous safe and coordinated flights of both human-
operated aviation and UAS. Minimising limitations for freedom of both types of operations will enable a 
concerted effort of manned aviation used mainly for transportation, observation and firefighting (if 
needed) and UAS systems realising wide scope of their activities. Enabling this is today considered by civil 
protection practitioners as the most important gamechanger – factor that may greatly increase 
effectiveness of UAS for crisis management. 

The systemic arrangements need to offer the following functionalities: 

• implementing restrictions for third-party air traffic over the crisis area; 

• procedures for coordination of crisis-related air operations, recognised by all stakeholders (in 
particular different services involved in operations); 

• establishment of a dedicated position (Air Operations Coordinator – AOC) responsible for such 
coordination; 

• means of communication and exchange of situational information among all pilots, including pilots 
of human-operated aircraft; 

• technical ability to negotiate and approve, supervise and modify if necessary parameters of 
clearances issued for BVLOS flights. 

 

Responding services need to have organisational and procedural solutions aimed at coordination of UAS 
flights involved in the operation. There is a need for clearly identified position – Air Operations Coordinator 
– as well as operational procedures for such coordination. Such procedures need to be compatible 
between different stakeholders to enable coordination of flights from all involved institutions.  

For complex operations with participation of several human-operated aircraft there is a high value in 
involving personnel with air traffic controller’s competencies (Flight Director). Such person may act as 
assistant of AOC, coordinating on his behalf the air operations with use of aviation radio. Flight Directors 
might be detached for large crisis operations from ATM agencies or the military, but it is critically important 
that they participate in civil protection exercises to develop understanding of crisis management operation 
realities. 

Implementation of dedicated IT solution – system supporting communication among pilots and providing 
common picture of aerial operations to all stakeholders – should be considered. Such a system should be 
able to exchange information with ATM systems. 

ATM systems need to enable rapid establishment of air traffic restrictions. Creation of a restricted 
geographical zone to eliminate third-party UAS over emergency site should be possible without any delay 
(preferably not more than 15 minutes from request). Establishment of a restricted zone (for both 
unmanned and manned aviation) should also be possible (preferably within 1 hour).  
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From U-space perspective any larger emergency response operation may result in a need to restrict aerial 
activities in its vicinity. Establishment of this kind of ad-hoc no-fly-zone will normally be done with a 
purpose to limit risk for flights in the area (e.g. risk of explosion, presence of smoke, CBRN hazard), to 
enable unhindered rescue/response aerial operations (eliminating risk of collision) and sometimes also 
control media access, ensuring security or secrecy, etc. Restrictions may cover only UAS flights or all 
activities, including both UAS and human-operated aircraft.  

U-space services should be able to propagate information about and operationally implement restrictions 
in the shortest time possible. Use of U-space services will be highly beneficial to increase level of flight 
safety during complex crisis operations, therefore character and requirements of activities conducted in 
such zones should not be simply considered as “beyond interest of U-space”.  

Furthermore, with increasing use of UAS for everyday life applications, many of such functions may need 
to be continuously provided also during crisis, particularly one covering large areas and lasting many days 
(e.g. critical deliveries of food and medicine during large-scale flood). In such cases blue light air operations 
and selected “normal” operations will need to coexist and be coordinated. 
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4. Provision of risk information affecting U-space flights 
Crisis management authorities and emergency services have access to near-real-time information about 
issues affecting overall safety of U-space operations. Such information should be provided for U-space 
services to ensure optimal risk analysis and enable proper calculation of safe trajectories. 

Information of this kind includes cases known a few days to few hours in advance (e.g. information about 
planned mass events, special high-risk transports of hazardous materials) but also rapidly developing 
situations (e.g. emergencies with air contamination, unplanned mass gatherings, riots). Another type of 
information affecting normal U-space operations may include issues like unavailability due to local 
emergencies of pre-planned areas where emergency landing is normally possible. 

Specific arrangements are different in different countries, but quite often crisis management institutions 
are the only ones having integrated near-real-time picture of such matters.  

It should not be assumed that risk information is coherently organised and available in a single IT system, 
therefore U-space would need to offer dedicated interface to collect it. 

Near-real-time risk information should be available during risk analysis related to 3.5.1 Operational Plan 
Preparation / Optimisation and 3.5.2 Flight Authorisation (numbers refer to U-space ConOps services). In 
special cases change of situation may require modification of routing of already airborne vehicles. In such 
cases it may be communicated through 3.12 Emergency Management service or implemented through 
solutions described in section 3 of this report. 

 

  



COLLARIS D3.1 

Page 11/11 

5. Provision of information from overflying vehicles to 
emergency services (support to 112) 

The service proposed in this section is not a critical element of U-space functionalities, however its 
implementation might offer significant public benefits resulting from innovative use of soon-to-be-
available resources. 

In the future a growing number of UAS may represent an opportunity for rapid availability of aerial video 
covering majority of populated areas. If in specific situations such video can be made available to 
emergency services, it may greatly facilitate first assessment of emergency situations. 

This service can be used in two different scenarios. Firstly, if pilot of overflying UAS observes some kind of 
fresh emergency (e.g. fire of an isolated building apparently not noticed by anyone, a car crash without 
any person next to it), he can immediately notify 112 about potential emergency and transmit short video 
to illustrate it. 

In a second scenario 112 operator has been already informed about new emergency. He can request 
provision of video from pilots of UAS flying in the vicinity by indicating specific area of interest. In many 
cases responding to such request will only require directing the camera in a specific direction and 
transmitting video. Alternatively, a minor change of trajectory can be performed.  

Cooperation with the described service would not be mandatory but it should be considered a service for 
“public good”. From the perspective of 112 operator, receiving an aerial overview of emergency site may 
significantly enhance understanding of situation and enable faster, more fitting response by emergency 
services. 

 


