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ABSTRACT 

Disaster response operations require communication and coordination between agencies that seldom occurs in 

everyday workday situations. Furthermore, in such hybrid environments it is necessary to establish a common 

operational picture for the responders involved to support collaborative decision-making. The emergency 

responders must gain situational awareness, and this can further affect the quality of how they deal with the 
situation. Training in emergency situations is shown to be efficient for learning. In order to understand the 

complexity of working in unpredictable environments, an analysis of an audio-log from a large-scale drill was 

carried out. Moreover, this paper provides a definition of several categories for identifying the processes to 

establish situational awareness and a common operational picture among emergency responders. The analysis 

process revealed how the actors communicate and revealed an overall communication pattern.  
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INTRODUCTION 

In many complex emergency settings, both those that are man-made and natural disasters, the emergency 

response organizations must collaborate and understand different situations before appropriate life-saving 

decisions and preventions of major damages can be made. This requires planning, exercises, robust radio 

networks, professional actors and custom technical solutions. Developments in society indicate that the 

emergency organizations will face more complex operations in the future and meet new types of situations. The 

incorporation of the new technologies and improved collaboration and information sharing modes have added to 

these complexities. Taking Norway as an example, a new emergency platform (nødnett) has been operational in 

all districts of Norway since 2015 (nødnett.no). The system was intended to enhance interdisciplinary 

communication between emergency services and other organizations participating in rescue and emergency work. 

Literature has revealed that the quality of the response and recovery efforts is directly linked to the knowledge 

and skills possessed by the staff working at disaster sites and their ability to put them into practice in a range of 

hazard events (Schaafstal, Johnston, & Oser, 2001; Sinclair, Doyle, Johnston, & Paton, 2012). Training in 

emergency situations provides valuable experience for those involved in emergency management organizations. 

Studies in this area show that a common factor in failures is human errors, and poor communication between the 

different actors involved is, in many cases, identified as a contributing factor (Lelardeux et al., 2017).  Likewise, 

in our example of practices in Norway, there are numerous drills that have been conducted to allow responder 

organizations to collaborate and become acquainted with the new technologies.  

Situational Awareness (SA) and Common Operational Picture (COP) are two important properties required 

when various emergency response stakeholders must cooperate to handle a large crisis with multiple events that 

might cause major critical infrastructure hazards or life-threatening consequences. The COP is created by those 
involved after considering the information that is available in a situation and consists of a description of what is 

199

mailto:kristine.steen-tveit@uia.no
mailto:jaziar.radianti@uia.no


Steen-Tveit et al. Analysis of Common Operational Picture and Situational Awareness 

WiPe Paper – Command and Control Studies 

Proceedings of the 16th ISCRAM Conference – València, Spain, May 2019 
Zeno Franco, José J. González and José H. Canós, eds. 

going on, predictions for the future, and factors such as resources and actions (Borglund, 2017). The creation of 

a COP is important for the success of the emergency management and it is crucial that those involved create and 

maintain a common situational picture of the situation (Borglund, 2017). Borglund (2017) also emphasises that 

the COP is important for the decision-makers to make better decisions in the coordination of the operative units 

through the different stages of the event. The literature describes COP as a checklist of the characteristics in a 
certain situation within a geographical area, and is also characterized as a display of relevant operational 

information, such as positions, infrastructure and different resources (Karagiannis & Synolakis, 2016). If the 

collaborating organizations are focusing only on their own tasks, this is a factor that limits the COP and 

generates information-gaps (Norri-Sederholm, Joensuu, & Huhtinen, 2017). In addition to SA, the organizations 

involved need to know each other’s key elements, such as needs, goals, expectations, culture, capabilities and 

procedures in order to achieve effective cooperation (ibid). 

While the idea of advancing the crisis communication infrastructure in Norway is to improve the 

communication between organizations, and enhance the SA and COP, there is a limitation in studies on how to 

analyze the development of SA and COP. This paper analyzes the SA and COP based on a full-scale drill 

conducted in a Norwegian city.  It was a complex scenario in which multiple emergency events in three different 

places occurred almost simultaneously. The drill was designed in such a way that none of the involved 

emergency management stakeholders knew the details and had to react in “real-time” based on the information 
flow being exchanged. This drill focused on the collaboration in the field as well as with the command and 

control centers (Fire Service 110, Police 112 and Ambulance 113). The content of this article is derived from this drill. 

The overall goal of this paper is to contribute to a better understanding of the complex and unpredictable 

working environment when the various emergency organizations need to collaborate and communicate in order 

to gain COP. The establishment of COP is one important aim during large police operations. Hence, the aims of 

this paper are threefold: First, this paper defines a method and concept categorizations that enable us to analyze 

the audio-log, and identify the process of establishing the SA and the COP. Second, we analyze and visualize 

the communication and interaction patterns between the emergency response organizations. Third, we conduct a 

reflection exercise to assess if our audio-log analysis method is a promising way to observe the SA and COP.   

This paper is divided into five sections. The related work section reveals important related studies and the state 

of-the-art nature of SA and COP, while the methodology part explains the research process, data collection and 
data analysis. The results part presents the findings of this study and the discussion. The paper ends with 

conclusions and future work. 

RELATED WORK 

The previous studies have examined two main themes with respect to emergency operations: the bottleneck that 

prevents the effectiveness of the cooperation between the different agencies (Seppänen, Mäkelä, Luokkala, & 

Virrantaus, 2013) and collaboration both in practice and research. The challenges related to coordination in 

multi-agency emergency management are well documented by several studies and retrospective analyses 

(Comfort & Kapucu, 2006; McEntire, 2002; Perry, 2003).  It is important to learn from previous events and 

conduct new research as new features in emergency management emerge, such as how to coordinate multi-

organizational crisis communication in common call groups over radio networks. Such new and custom tools 

might be a solution to the fact that collaboration between emergency response organizations has been abandoned 

on emergency sites (Berlin & Carlström, 2011).   

Several studies have been conducted focusing on team performance, and communication is an important feature 

for coordinating teamwork and gain situational awareness through transactions of different information 
(Sorensen & Stanton, 2016). Prior research on large-scale coordination in emergency response exposes several 

specific issues related to communication. One of the main problems seems to be that the emergency responders 

are unable to obtain needed information (Militello, Patterson, Wears, & Ritter, 2005). Sharing information is 

important, but the extent of which information that is being shared is also a factor to consider (Bharosa, Lee, 

Janssen, & Rao, 2009). Everyone involved has his/her own experience and professional background which is 

important for what information they prioritize and build situational awareness upon. This information is the 

basis for the action of the operative units, and for building a COP with the other organizations involved. This 

underlines the importance that the actors develop an understanding of the extent of the situation quickly, also 

relative to the use of plans, stress management and the use of technical tools (Steigenberger, 2016). 

There are some factors that are significant in  COP: Structure, representation, processes and management 

(McNeese et al., 2006). COP is a structure for available information to be collectively transformed by the actors 
into knowledge. COP is a representation of the knowledge, and an object that provides a process, decision and 

actions based on the structure and representation. Finally, it is the knowledge management that utilizes the 

aforementioned factors of COP that facilitate the actors` possibilities to solve the tasks in hand.  
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The development of COP starts from the bottom-up perspective where the actors or witnesses provide the 

command and control centers with basic information needs, and then the knowledge must be processed and 

distributed back to all relevant actors.  

SA plays an important role in safety and performance. It has expanded from being used for pilots to many other 

domains - the difference lies in the elements you are looking for. Especially in situations where the environment 
is complex, the actors need to ascertain critical cues to determine which decisions to make (Endsley, 1995). In 

emergency management, the agencies experience chaos and need accurate information to carry out a good 

response. But without effective coordination and communication, which are crucial aspects of achieving COP, 

situational awareness is impossible to achieve (Karagiannis & Synolakis, 2016).   

Another aspect of major emergencies is the information overload that is created by many inquiries which 

provide redundant and irrelevant information (Laakso, Palomäki, & Change, 2013). For instance, when the 

Command and Control Centers (CCCs) are collecting data from inquiries, they need to perceive what the basic 

information is, and in this case, it is the critical cues that matter. If the dispatcher does not know what critical 

cues to provide for SA in that situation, the potential for error will increase. There could be more than one 

reason as to why the dispatcher does not receive the available information; for instance, in a major event 

accuracy in the data collection is required because of the data overload. It is important to embrace the fact that 

not all information is relevant to all actors involved in the operation. Therefore, the organization`s situational 
understanding should involve both specific information needs for themselves, and what information they hold 

and need to share with other actors (Luokkala & Virrantaus, 2014). In this way those involved can both achieve 

SA for themselves and contribute to collaborating with regard to the actor’s SA. There are three levels of SA. 

Endsley (1995) describes them as following:  

At level 1 SA, the perception of the elements in the environment is crucial. At this level, the actors must use 

their senses, and in a CCC this means audio and the information they can get from the applicable technological 

tools (Geographical Information Systems (GIS) and other Information Systems such as health or alarm systems). 

An example would be a car accident where the eye-witness would report the information and some 

understanding of the surroundings. The GIS would relate, approximately, the location of the accident, and 

information about the topography. At level 2 SA, the emergency management actors would need to put together 

the information from level 1 and make sense of it. They would need to understand the “so what” of the 
information. For instance, the degree of damage to the car would indicate the energy involved and, further to 

this, the trauma inflicted upon the passenger. At level 3 SA, the experienced dispatchers would be able to project 

what might happen in the near future, such as a car in the middle of the road providing a risk of a new accident 

with other cars driving into it.  

Several studies show that one of the key factors in human errors involves challenges related to SA (M. R. 

Endsley, 2018). For instance, at level 1 SA, the dispatcher may fail to perceive the critical cues that are 

important. There are several reasons for this, for instance a failure in the system or lack of reliable information 

(Endsley, 1995). In many cases, the lack of an adequate or internal model for streamlining data collection (ibid) 

can be the cause of  errors. Furthermore, at level 2 SA, the dispatcher can misread cues and not consider them to 

be important for reaching the goal/s in question (ibid). If the actors fail to predict and prevent situations that can 

result in more damage or new dangerous situations, the reason might be missing level 3 SA.  

SA depends on information that can be uncertain and highly volatile (Nunavath & Prinz, 2016) and the 
organizations often have challenges in finding data that fill their own information needs, and data heterogeneity 

between the actors is a common problem (van den Homberg, Monné, & Spruit, 2018). If the actors involved 

focus only on their own tasks, this is a factor that limits the COP and generates information-gaps (Norri-

Sederholm et al., 2017). In addition to SA, the organizations involved need to know each other’s key elements, 

such as needs, goals, expectations, culture, capabilities and procedures to achieve effective cooperation (ibid). 

SA will provide the involved actors with the opportunity to establish COP on the basis of the knowledge on 

common needs and the possibility to share critical information. In this sense, if not all agencies have SA, they 

will not achieve COP and, moreover, if they do not achieve COP, the SA will not be sufficient to take action in a 

multi-agency operation. Therefore, the SA and COP are closely connected and complementary to one other.  

A technical solution and reliable environment for collaborating communication are important for the 

effectiveness of the multi-agencies’ (Steigenberger, 2016) possibilities to create COP. There are different call 
groups in such radio network solutions, and one of the reasons for this is to avoid overcrowded information in 

one call group, but this is also a reason why information gets lost and fails to reach all relevant actors who 

would benefit of the information (ibid). In many cases, there are instructions on how the call groups should be 

used, and how they are required to enhance collaborating and building COP. This communication should ensure 

that the shared information is passed to the right receiver at the right time, and the information must be 

important for the SA.   
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To sum up, previous studies have highlighted the importance of COP, SA, crisis communication, supporting 

technologies and team collaboration. However, there are limited references on the methodology of how we 

understand what actually happens with regard to the COP, SA and crisis communication from time to time 

during the response. This paper attempts to offer a methodology to evaluate SA and COP during the response, 

particularly from the outset of the events until point at which the crisis stakeholders gain control of the situation.  

METHODOLOGY 

The overall approach of this work was a qualitative method. We combined observation, audio log analysis and 

interviews with the crisis management stakeholders. However, the main analysis of the situational awareness 
and crisis communication was based on the audio logs. The observation was carried out during the course of a 

drill in the field and in the relevant command and control centers (CCC). Both observations and the interviews 

served as confirmation if there were uncertainties in the audio logs. The methodology is based on an open 

coding approach which is frequently used in qualitative studies of the characteristics of communication (e.g., 

Panagiotopoulos, Barnett, Bigdeli, Sams, & Change, 2016). 

Crisis response practice in Norway is based on an emergency radio network solution (Norwegian Public Safety 

Network – Nødnett). This technology is built on TETRA, which is a secured, encrypted communication 

infrastructure.  During an emergency, the CCC will establish several custom call groups, for example a BAPS 

call group (fire services, ambulance and police services), a SAMVIRKE call group (used in operations which 

are not defined as rescue operations and where the CCC with their operative units needs to collaborate with 

actors who do not have access to BAPS). These call groups facilitate expedient and effective cross-sectional 
communication, and simultaneously ensure confidentiality and security. Additionally, there are other local call 

groups that are used internally in the agencies.  In total, there are 13 call groups that can be established, 

depending on the type and severity of the crisis. BAPS is controlled and administered by the police. When 

talking through the radio network, there is a log system that records the conversations. 

We made use of the audio logs from BAPS in order to analyze COP, SA and communication patterns in the 

multiple crisis scenarios of the drill (see Section Scenarios). We analyzed three audio logs consisting of 4.25 

hours of recording time in each log to ensure the completeness of the information being exchanged by all actors 

from the involved agencies. There were mainly six actors communicating in BAPS; the operator from each CCC 

and the operative leaders (referring to Table 1: ILKO, ILH, ILB). Note that there were several logs of different 

call groups, but we only used BAPS as permitted by the emergency stakeholders. We reconstructed all the 

sequences of events and communications in order to make a better dataset with complete communication. The 
transcription of the audio logs was then coded into the following information: 1) The origin of the information; 

2) The destination of the information; 3) The information content, which was furthermore grouped into a main 

important information exchange as listed in Table 3. This audio log was also triangulated with the real-time logs 

documented by the police during this multiple-crisis scenario drill.  

SCENARIOS 

The scenarios were built around three different incidents that happend almost simultaneously in a city in   

Norway. An attack on a bus consisted of 20 student passengers (School Scenario), a traffic accident with injured 

people (Accident Scenario) and a large crowd attack during a music festival (Harbor Scenario). The largest and 

most resource-intensive effort was the one that occurred in the harbor. The drill was organized in a quite 
complex fashion, as it had a common goal, i.e. cooperation among stakeholders in the field and sub-goals of 

each organization involved. Table 1 describes some common abbreviations used by emergency organizations in 

Norway. The overall scenario is described in Table 2. 

Figure 1 The drill setting in the harbor.  
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Table 1 Descriptions of Abbreviations used in the Exercise 

Abbreviation Description 

PLIVO: Ongoing life-threatening violence  

TG: Call group 

BAPS: 

 

FORF:                  

Fire and Rescue services, Emergency Health services and police services – Cooperation Call 

group.  Involved actors must listen to this call group.  

Volunteer organizations   

RS: Norwegian Society for Sea Rescue 

ILKO: Incident Commander Coordination Point, police 

ILB 
ILH:             

Incident Commander, fire and rescue 
Incident Commander Health, ambulance personnel  

LA1-4 Ambulance helicopter  

 

Table 2 describes the simplified sequences of events in the drill, summarizing the most important messages being 

exchanged indicating the milestones of the critical events to respond to. 

  

 

Table 2 Simplified Scenario Description  

Time Scenario events 

10:00 Emergency call: 

Emergency event. Something unusual is happening on a bus at (anonymized) XX 

 school. Uncertain about what is going on”.  

New emergency call: “The bus driver has been thrown out of the bus. He is injured. The bus is 

driving from the scene with several passengers on board. Information about the direction the bus is 

going has been provided.  
Police and ambulance are moving toward the site. Opening the BAPS call group.  

10:05 Emergency call: More specific information is received, the exact number of passengers, some 

description of the offender, and confirmation of the direction. 

10:10 Emergency call: 

New emergency event. A traffic accident in XX intersection. Possible human injuries, unknown extent.  

Police performed a triple alert (alerting all emergency CCCs in a conference phone call) and 

provided a common update on the new emergency event. Custom TGs and BAPS were used. 

Building a common operational picture.  

10:15  Emergency call: 

New emergency event. The bus drove into a crowd during a concert at the harbor. Several people 

injured. Chaos on the site.  

New emergency call: Situation update, caller has perceived the situation as a wanted event (act of 

terror).  

Police defined the situation as PLIVO. Police need to build a common operational picture.   

10:15-10:25 Emergency call:  
Police CCC receives situation updates: 

• many people hit by the bus and are injured 

• some victims are under the bus, others are inside   

• people observed in the water  

• chaotic emergency site  

10:25 Alerted RS, FORF, the Norwegian Civil Defense and the municipality.  

Police must build a common operational picture for all agencies involved (using different TG and 

phone calls)  

10:30  Police services had to organize assembly place for the injured/deceased 

The announcement of ILKO, ILB and ILH  

10:30  The municipality had to establish a next of kin center   

10:35 Police talked to the media 

10:40 Police had to evacuate downtown (the area around the harbor) 

10:40-15:00 All emergency responders focused on collaboration on assembly place for injured/deceased 
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RESULTS AND DISCUSSIONS 

One might recall that we used BAPS audio logs as the sources for this analysis. The audio logs were divided 

into several parts, where the different conversations of the same timelines were split from each other. When 

going through the conversations the actors were identifiable (both for delivering messages and receiving 

messages) and the messages were systematized into broader categories, as depicted in Table 3. The 

categorization process involved structuring the different types of messages into categories based on the 

similarity of the contents and purposes of the conversations. We only present here the exchanged messages on a 

macro level without revealing actual conversations with regard to privacy. However, all transcribed messages 
are well documented and allow us to trace back all the results we achieved. This provides a picture of the SA 

and COP for the involved agencies.  

Table 3 Communication Exchange Categories in the drill 

Categories Coverages 

Situation Report All information flows between the actors contain updated situations in the field 

Confirmation All statements showing the EM organizations have heard, known, understood, and 

received the information, and acknowledged that certain actions have been taken. 

Action Plan Statements which imply that the actors planned to take action in order to respond to the 

current state of the situation  

Request An actor requested updated information, resources or support from other stakeholders  

Action All actions taken by the responders and reported to all the participants in the call group 

Common 

Understanding  

When each agency involved in the call group confirmed that they had received and 

understood newly incoming situation reports.   

Location  All information related to a location such as providing or confirming a current location or 

being in a wrong location 

Contacting An actor tries to contact one or several actors in the call group 

No Answer When the addressed actor (s) did not reply to the contact requests 

Offer Resources When one agency offers resources relative to the situation  

New Emergency 

Event 

Notifications on the new emergency events 

Report Barriers If the agencies found barriers when performed their tasks 

Error When an actor caused  noise or other disruptions in the call group, for instance pressing 

speak-button by a mistake. An error can be either harmful or unintended for the BAPS  

Information 

Mismatch 

When actors have different situational awareness in a specific situation, for instance, if one 

agency is using resources on a situation that has already been solved by another agency.  
 

As mentioned earlier, BAPS is a call group for the purpose of collaboration and information sharing. It is also 

used for action planning and for clarifying uncertain information for the involved actors. We need to consider 

that the agencies use additional other channels beside BAPS for communicating. For example, the observation 
revealed that the coordinators from one of the CCCs often used the telephone area of the integrated command 

and control system. This means that this information did not flow in BAPS. This communication was typically a 

one-to-one conversation. In practice, if this information turns out to be crucial for others, they must inform 

relevant agencies in a timely manner.  

There are several possible explanations as to why the one-to-one conversation occurred: if the information is not 

considered to be important for all actors, it shall not be passed to BAPS. Deciding exactly what information to 

share or not is challenging, as is emphasized in the literature. Another explanation might be that BAPS 

guidelines are designed to prevent data overload.  

Figure 2 shows the results of the information categorization from the drill. A large proportion of the exchanged 

messages are in the situation-report category - 21 percent of the messages. This is a safe way of using BAPS, 

simply because situation reports may be one of the most effective ways of creating a COP. But BAPS 

information sharing would require acknowledgement from all emergency responders. In Figure 2, the results 
show that only 16 percent of the messages fall into the confirmation category, which is a little counterintuitive. 

There are several more situation reports given than confirmations. In addition, there are several actors involved; 

there should ideally be a higher frequency of confirmations than situation reports as well. This is reflected in 

figure 1 that shows 7 % common understanding, i.e. actors from all three agencies confirming that they 

understand the situation report. 
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However, this may not portray a correct picture of the situation. The CCC observation of the drill showed that 

the dispatchers were simultaneously operating different tasks relative to the drill which could be the possible 

explanation as to why there were a lack of confirmations registered in BAPS.  

The different categories can also provide an overview of the different levels of SA. For instance, situation 
reports can represent level 1, since they involve describing information from the situation. The actors know their 

own information needs and will share them with other emergency responders. The literature also mentions that it 

is a challenging task to capture all critical cues, and simultaneously to know the other agencies’ needs.  

Figure 2 shows that 10 percent of the messages involve some sort of request (request confirmation, repeating 

and information). These requests might represent the fact that information shared in BAPS is important for all 

actors, for instance for requesting confirmation (“did you hear that – this is important for you”), requesting 

repetition (“this is important for my operation, please repeat”) and requesting information (“I need more 

information than I already have”). The situation reports also involve level 2 SA, where those involved update 

one other as to how they 

understand the situation. An 

example is when the police 

defines the situation as PLIVO 
(See Table 1 for the definition). 

The information they have 

perceived, combined with 

professional knowledge creates a 

comprehension of the situation 

based on disjointed elements 

from level 1. In this scenario, 

putting together the critical cues 

means that the actors need to 

consider that the situation is 

threatening and may result in 
violence, and hence take 

necessary measures related to 

that understanding. Moreover, 

the action category can also represent a level 2 SA, by showing that the actors need to act in the situation. 

Information from level 1 involving, for example, a bus driving into a crowd, provides an understanding of the 

need for health resources. Further, using this example, the categories action planning and offer resources are a 

sign of level 3 SA by the projection of future status. The actors project that the situation might develop into 

more injured people and dangerous situations.  

All involved agencies have in some degree achieved COP and the three different levels of SA. Figure 3 shows 

which categories the agencies` messages are divided into. We need to consider the internal communication 

within the agencies, and as an example, ILKO, the police operative unit and CCC112 follow each other closely 

in every operation and therefore we can assume that the messages are connected to all actors within the 
organization. The same goes for ILB, the fire operative unit and CCC110, and ILH, the ambulance team and 

CCC113. Figure 3 illustrates the categories that seem to be important to share amongst the actors. Considering 

that BAPS is a call group where common information needs are to be communicated, ILKO and ILB share 

information within more categories than the other actors. Figure 3 also shows that there are no obvious 

classifications of the categories/messages between the CCCs and the operative leaders (ILKO, ILB, ILH). The 

assumption as to what information that needs to be shared seems to be directly about the emergency events and 

does not involve coordination strategies (besides having a COP on location), nor organizational specific 

information (such as information about patients etc.).  

 

Figure 2 The frequency of categories used by the involved agencies 

205



Steen-Tveit et al.  Analysis of Common Operational Picture and Situational Awareness  
 

WiPe Paper – Command and Control Studies 

Proceedings of the 16th ISCRAM Conference – València, Spain, May 2019 
Zeno Franco, José J. González and José H. Canós, eds. 

ILKO and ILB share information between more categories and have a higher frequency of messages (see Figure 

3) than do the other actors. Figure 4 shows that a large proportion of the messages in BAPS are communication 

between ILB and ILKO, i.e. they are either receiving a message or addressing a message directly to each other. 

In this case, it seems that these two actors are providing all the involved agencies with common information 

needs, which is natural in complex scenarios 
involving mass injured victims.  They are on the 

site, and ILH carries out administration for the 

patients (for instance triage and transportation) 

and the information they hold is not typically 

information that needs to be shared.  

The information flow between the actors might 

illustrate the need for level 1 SA information to 

be reported (situational report) from the actors 

on the site and then be processed by the other 

actors involved. The information flow also can 

demonstrate the structure factor of COP, 

referring to the four factors of COP. Some of 
this information is logged by the CCCs and then 

the knowledge is representable for the actors 

with access to the log (for instance the 

emergency rooms that constantly view the log 

from CCC 113). The agencies involved have no 

other tools for visualization of the COP, except 

for a geographical information system (GIS) that 

shows the area and the specific resources for 

each agency. Communication flow is the main 

factor for COP in these scenarios. A common Figure 3 Information flow among involved agencies. 

Figure 4 The categories of messages linked to involved agencies 
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GIS for teamwork that provides the same display for all the involved agencies (for instance placed in the CCCs) 

can provide a tool for explicating the four factors of COP (McNeese, et al, 2006). 

The information flow in BAPS can also provide the process factor of a COP, because of the categories action 

and action plan. Based on situation reports and requests, the agencies hold information to build decisions and 

then act on them. The dispatchers in the CCCs and operative leaders on the site manage the information and, 

together with the collaborative actors, solve the tasks in the emergency scenario.  

Using audio logs for analysis provides both great opportunities and some challenges. In this paper, we analyzed 

the call group for instant information sharing. This gives us the opportunity to carry out a retrospective analysis 

of the actual conversation during the emergency operation. The audio log systems provide the time aspect and 

the actual words used, which are in many cases impossible to access. By categorizing the messages between the 

actors and identifying the features connected to COP, it is possible to gain an overview of the involved actors’ 

COP. 

The fact that the agencies have other communication possibilities, such as calling each other in one-to-one 

communication, provides challenges for capturing the actors’ SA in the analysis. For instance, the health 

services are more likely to use one-to-one communication because of the sensitive information they hold. This 

could also be an explanation for the much lower frequency of messages from the health services (ILH, CCC113, 

ambulance team) in Figure 4. Moreover, SA is a process that requires subjective data. 

The COP is a factor that can be measured using the audio log such as BAPS call group because the 

communication provides the insiders’ overview during the response stage. Other communications occurring 

outside of BAPS would provide very little insight, and often be unsystematic in order to be able to derive 

understanding of the COP establishment process. Concerning the SA, the communication outside of BAPS 

provides the analysis process with a much more complex component. The SA embraces all the actors’ 

understandings of the situation, hence the internal, agency specific communication will provide SA for actors 

within their own professional tasks. As far as the COP is concerned, not all of the information is important for 

achieving this. On contrary, the analysis provided an opportunity to systematize the categories of the messages 

into different levels of SA. The analysis of the audio log showed that the messages between the actors involved 

all three levels of SA, but not the involved actors` SA of the entire operation.  

CONCLUSION 

We have proposed a method to analyze and visualize SA and COP from the audio log of the call group 

involving the fire, health- and police services. The messages could be systematized into suitable categories.  
This provided the opportunity to identify COP and SA features and the communication patterns during the 

operation. The three levels of SA were identifiable among the messages in the call group, but it did not provide 

a measurement for the involved agencies’ SA of the situation due to the presence of internal process and 

communications outside formal channels that contribute to shaping the SA. Our approach contributes to 

improving evaluation of SA and COP during the incident response. Traditionally, retrospective evaluation of 

drills is often challenging because the involved actors are likely to transfer their own vision to the situation 

based on their own professional standpoint. (Imoussaten, Montmain, & Mauris, 2014). Our approach offers the 

opportunity to evaluate SA and COP in a more objective way.   

  

The audio log provides a unique opportunity to conduct an analysis of multi-agency operations based on actual 

communication and the timeline during emergency operations. For future work, we plan to validate our method 

for real crises, or combine the methods with other qualitative methods to improve our understanding of SA and 

COP. We also try to relate the proposed categories in this paper to more established theories. 
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