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Disaster response organizations are ad-hoc assemblies of multiple emergency services that collaborate with the goal to 
minimize the number of casualties and possible (infra)structural damage. In order to be effective, emergency personnel 
not only needs shared awareness of the situation but also awareness of the organization. We propose an organization 
awareness support system that contains a dynamic organigram that provides people with a real-time visualization of the 
organization that they belong to. 
 
 
 

1. INTRODUCTION

When disaster strikes, the most important 
question that an emergency response 
organization wants to have an answer to is what 
is going on? The result of this process has been 
coined situation awareness (Endsley 2000) and 
the quality of the subsequent decisions and 
actions highly depends on it. In Endsley’s terms 
it is the “perception of the elements in the 
environment within a volume of time and space, 
the comprehension of their meaning, and the 
projection of their status in the future”. If the 
severity of the situation is underestimated in this 
phase, the consequences can be far reaching. 
 
If reported events are interpreted as an acute 
disaster, a concerted effort of multiple 
emergency services (police, fire brigade, health 
services, government) is called for and one needs 
to scale up the organization as quickly as 
possible. In that case, one also needs proper 
organization awareness, an understanding of the 
multiple parties that make up the organization 
and how they relate to each other. In practice, the 
different parties are not always aware of each 
other which results in a lack of communication, 
coordination, and collaboration, and 

consequently, a less effective crisis response 
organization.  
 
In this paper we will focus on organization 
awareness and propose a support system that can 
improve the present state of affairs. We will first 
discuss two examples of recent disasters in the 
Netherlands and the United States that illustrate 
the effect of a lack of organization awareness. 
Next, we will discuss the most critical problems 
in disaster response with respect to the desired 
structure of a crisis response organization. It puts 
the issue of organization awareness in the larger 
context of crisis management. The core section 
will contain a proposal for an organization 
awareness support system. The analogy is drawn 
with situation awareness and the process is 
divided in three phases: collecting data about the 
interactions between members or subparts of the 
organization, analyzing the resulting 
collaboration network data with methods from 
complex network theory, and finally visualizing 
the structure in a dynamic organizational chart in 
analogy with a situation map. We will conclude 
the paper with a discussion of the merits of the 
proposed support system.
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2. SOME RECENT DISASTERS 

Disasters of the types discussed here always have 
devastating consequences. It is the task of the 
disaster response organizations to minimize the 
number of casualties and prevent the damage 
from spreading. This objective is not always 
achieved as effectively as one would hope. 
 
At 15:03 on 13 May 2000 a fire was reported on 
the premises of a fireworks storage (SE 
Fireworks) located in a residential area in 
Enschede, The Netherlands. The fire was 

located, but the incident escalated when at 15:34 
two explosions caused a major blast. It killed 22 
people (including 4 firemen), wounded 900, and 
destroyed some 400 houses in the neighborhood. 
In response to this disaster (Oosting 2001) two 
crisis centers were opened: one municipal center 
in Enschede and one regional center in Hengelo. 
It was unclear for some time who was in control 
until the Mayor of Enschede took charge, 
although the scale of the disaster begged for 
command on a regional level. 

 

 
 
Figure 1. Explosion of fireworks storage in Enschede (left),  
attack on the World Trade Center, NYC (right). 
 
The most infamous recent disaster is the terrorist 
attack on the World Trade Center (WTC) in New 
York City on 11 September 2001. Two hijacked 
planes were deliberately flown into the two WTC 
towers. WTC 1 was attacked at 8:46 a.m. and 
WTC 2 a short while later at 9:03 a.m. The shock 
of the impact was so severe that both towers 
collapsed: WTC 2 at 9.59 a.m. and WTC 1 at 
10.29 a.m. The final result was that 2823 people 

died, including some 400 emergency personnel. 
Shortly after the impacts the Fire Department of 
New York had opened two Incident Command 
Posts in the lobbies of the towers (McKinsey 
2002). They tried to coordinate the search and 
rescue operations in the buildings and kept track 
of the location of their units with magnets on 
metal boards. This information was entirely lost 
when the towers collapsed. 
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3. CRITICAL PROBLEMS 

One of the problems in these disaster examples 
was a lack of organization awareness. After an 
incident of that magnitude, authorities usually 
open a crisis centre. Different teams will have 
been formed to help fight the crisis. In the Dutch 
system, the mayor would chair this team that will 
make decisions on a strategic level. They will be 
assisted by a team at the tactical level whose 

members are delegates from the different 
emergency services. Next to the dispatch centers 
that are always operational to handle incident 
reports, there will be a (mobile) incident 
command post close to the disaster location that 
facilitates communication, and coordinates the 
actions of the emergency units on the scene 
(operational level). 

 

 
 
Figure 2. Sketch of the organizational structure of a disaster response organization. 
 
The most critical process in disaster response is 
the building up of this organization to a size that 
matches the scale of the disaster. This scaling-up 
process has to be done simultaneously with the 
initial emergency activities already under way; it 
is like manufacturing a car while driving it. 
Another critical problem is to achieve shared 
situation awareness so that everyone in the 
organization is operating from the same 

assessment of the situation. Once decisions have 
been made on the desired course of action, this 
has to be coordinated among the multi-
disciplinary services. In all these issues, accurate 
and shared organization awareness is vital. In our 
COMBINED SYSTEMS project (Burghardt 2004, 
Storms 2004); we develop (decision) support 
systems for disaster response with the goal to 
help alleviate these problems. 
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4. ORGANIZATION AWARENESS SUPPORT 

Situation awareness is usually supported by a 
map of the disaster area on which symbols 
indicate events and threats. A building on fire, 
for example, may be indicated by a red dot with 
contours around the building indicating the area 
that needs to be evacuated. For effective crisis 
management it is important that the map contains 
up to date information and that it can be accessed 
by (ideally) everyone in the organization. 
 
In analogy with situation maps, we imagine that 
an organizational chart or organigram is 
compiled such that everyone is given up to date 

information about the structure of the 
organization. It will not only visualize the formal 
structure of the organization, as can be found in 
the handbooks (Ministry of Interior Affairs 
2003), but also dynamic information about its 
actual structure.  
 
We distinguish three phases in the process 
leading up to the visualization of the 
organization chart: collecting data on the 
organization, analyzing the data to assess the 
present structure, and visualizing the dynamic 
organigram. 

 
  

Organization awareness 
 

 
Situation awareness 
 

 
1. Collect data 
 

 
members, interactions 

 
measurements, events 

 
2. Analyze data 
 

 
Who is signing up? 

 
What is going on? 

 
3. Visualize information 
 

 
organization chart 

 
situation map 

 
Table 1. Analogy between situation and organization awareness. 
 
  
4.1 Collect organizational data 

Because of the time-critical nature of disaster 
response, it is extremely hard to know who is 
part of the organization and who is not. 
Moreover, we would ideally like to know their 
exact activities, and the nature and frequency of 
their interactions with other members of the 
organization. 
 
We imagine that the new discipline-wide digital 
communication system C2000 can play a crucial 
role. People joining the organization have to 
register and identify themselves over this 
network. Interactions can be monitored by 
logging the communication traffic.  

4.2 Analyze network structure 

If the detailed information about the members of 
the organization and their actions and 
interactions is sufficiently complete, one can 

infer global structural properties. If an 
organization is in the order of say 10 people, it is 
easy to check its structure in one glance. If the 
size of the organization is 100 or more, it 
becomes very hard, if not impossible, to assess 
its global structure. Here we can turn to methods 
recently developed in complex network theory 
(Albert & Barabasi 2002).  
 
This theory allows us for example to identify 
clusters in the organization of people that only 
communicate within the cluster, and not with 
other parts of the organization. In comparing the 
particular configuration with the predefined 
command and control structure from the 
handbooks, the system may advise to establish a 
link between two key persons. The emerging 
field of complex network theory promises to 
supply us with useful methods to assess the 
structure of a complicated and quickly changing 
organization as a multidisciplinary crisis 
response organization.  
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Figure 3. Example of a state change of a dynamic organigram. 

 
 
4.3 Show dynamic organigram 

We propose a support system that we call a 
dynamic organigram. It is the familiar 
organization chart, but in addition it is 
dynamically updated when the structure of the 
organization changes (see Figure 3). The 
different parts of the organization are color-
coded in the organigram; the gray boxes indicate 
the centers and units that are not active, while the 
active parts start blinking when they are 
deployed, and change color when the 
organization is scaled up.  
 
In this visualization the actual structure of the 
organization is shown against the background of 
the formal hierarchical organization. This will 
support the buildup of the organization and 
allows for monitoring whether all the necessary 
services are in place. The problem that popped 
up in the Enschede fireworks disaster will be less 
likely since it will be clear to everyone that the 
organization has been scaled up to deal with a 
disaster on a regional scale. 
 
With the help of the network analysis, it is also 
possible to visualize the informal structure. 
There might be a connection between different 
people and different services that circumvent the 
hierarchal command and control structure. This 
is not necessarily a good or bad thing; it will 
depend on the exact circumstances, but at least it 
can be made explicit and subsequent decisions 
can take the emerging structure into account.  

 
We also imagine the dynamic organigram to 
have the same zoom properties as an ordinary 
map. It can give you a global view of the 
organization, but also a detailed view of the 
structure of a particular operational unit. It will 
depend on who you are (mayor in the crisis 
center, policeman on the scene) and what you 
want to know (size of the entire organization, 
position of a particular ambulance). This 
visualization should be available on large 
projection screens in the crisis center, but also on 
laptop computers or personal digital assistants in 
the field.  
 
Furthermore, a link should be established 
between the situation map and the dynamic 
organigram. By clicking on a unit in the 
organigram, the system automatically indicates 
its position on the situation map. In this manner, 
someone in the crisis center can for example see 
all the ambulances in one glance; their positions, 
their availability, their capacity, and how they 
are organized in different units. 
 
A dynamic organigram allows emergency 
personnel to get both global and detailed 
information about the organization. The 
possibilities are endless and collaboration with 
people of the emergency services will make clear 
what is needed and useful in practice.  The 
system provides many opportunities to improve 
organization awareness. 
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5. DISCUSSION 

Disasters are unexpected and disruptive events 
and responding effectively is not easy. We have 
seen the recent examples in Enschede and NYC. 
Although the present emergency organizations 
are doing their very best to deal with the 
disasters and try to keep the number of victims 
and structural damage to a minimum, their 
organization and processes are still open for 
improvement. 
 
The dynamic organigram system we propose 
only supports organization awareness. The actual 
awareness will always be the awareness of the 
people that form the organization. It does for 
example not provide an understanding of the 
different cultures within the emergency services 
which are known to stand in the way of effective 
collaboration in crisis management. 
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