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Chapter  20

Information Seeking 
and Retrieval Service 
for Crisis Response

ABSTRACT

Crisis response involves handling information intensive processes, and coordination of large quantities 
of information from and for different relief-response organizations. The information needs and responses 
of such organizations are closely related to the situations and roles these organizations are involved 
during a crisis relief-response process. The information seeking and retrieval processes associated with 
crisis situations influence the affectivity of response vigor and the coordination of relief-response activi-
ties. To provide an effective solution for a European Main Port’s crisis response needs, a role-based 
situation-aware information seeking and retrieval conceptual framework is formulated. The conceptual 
framework, the design approach, and the implementation in a prototype are presented as an approach 
to design future crisis response for information seeking and retrieval services.

INTRODUCTION

Information acquisition in the event of a crisis in 
a harbor infrastructure is a very complex process. 
Timely and effective response to an incident in 
a port is extremely important because escalation 
to the level of a disaster can happen in minutes, 

as in the case of a fire in an area where millions 
of liters of oil and other flammable or hazardous 
materials are stored (Barosha & Waling, 2005). 
Any delay in response time can increase the number 
of victims of a disaster, and a fast response can 
reduce or prevent subsequent economic losses and 
social disruption (Mehrotra, Butts et al, 2004). Ef-
fective response to a developing disaster requires 
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fast access to all the relevant information required 
to deal with the ongoing situation.

Depending on the scale of the disaster, crisis 
responses in a harbor infrastructure will range 
from dealing with a small-scale problem, in which 
a few organizations might be involved, to a full-
scale crisis, in which multiple organizations are 
required to resolve and to prevent escalation of the 
crisis. Information relevant for a crisis response 
may be dispersed across heterogeneous, high vol-
ume, and distributed information resources. Such 
unpredictable crisis situations require the dynamic 
establishment of a “virtual team” consisting of the 
various relief-response organizations. In response 
to an ongoing dynamic crisis situation, member-
ship of the “virtual team” can change accordingly 
depending on the type of crisis, its magnitude and 
how it develops. New relief-response organizations 
will join the “virtual team” when their services 
are needed, while others will leave when their 
response goals have been achieved. Distributed, 
dynamic and heterogeneous environments make 
it difficult for relief organizations to find and 
retrieve their specific organizational role and the 
crisis situation relevant information they require 
to inform their crisis relief activities.

Many harbors have built networked crisis 
response platforms to connect all crisis relief-re-
sponse organizations, and to allow them to access, 
share and exchange information. One example 
of such a platform is called the dynamic map, 
which has been utilized and tested at some har-
bors, which allows relief-response organizations 
to oversee the disaster area and its surroundings, 
and to anticipate future developments regarding 
the crisis situation (Barosha & Waling, 2005). 
The dynamic map provides an efficient way of 
improving information acquisition in a distributed 
crisis environments, only serving to distribute 
uniform information to all the relief-response 
organizations involved in a crisis. It is difficult for 
an individual organization to select and retrieve 
information that is specifically relevant for its 

role and its rescue activities, causing delays in 
information retrieval for its relief-response tasks. 
Such networked platforms are built based on the 
centralized design principle, which addresses 
inter-organizational information accesses over 
boundaries, is no longer the best principle to use 
when dealing with a dynamic crisis environment. 
The information needs of the relief-response 
organization can change dynamically, due to the 
unpredictable nature of a disaster throughout its 
course. The tasks and roles of the relief-response 
organizations will change, and therefore their 
information needs will change accordingly (Some-
ren, Netten, et al, 2005). Some of these informa-
tion needs will be short lived, and many of them 
will not be predictable, directly challenging the 
capabilities and flexibility of a centralized system 
design principle. The centralized design principle 
satisfies a user’s information needs by bundling 
information from heterogeneous databases. There-
fore, it is not capable of satisfying dynamically 
changing information needs since it is not feasible 
to predefine all information retrieval applications 
to meet all the information needs for each possible 
crisis situation. The dynamically changing nature 
of crisis’s coupled with the diverse types of crisis’s 
that can occur, require a complete redesign of an 
application to meet the information needs for each 
possible crisis situation.

In summary, there is a need to develop a new 
crisis response information system based on a 
more flexible design principle, which is:

1. 	 Capable of providing relief-response orga-
nizations with a role related picture of the 
crises development in a time critical manner.

2. 	 Capable of satisfying changing information 
needs flexibly.

3. 	 Capable of structuring advanced technolo-
gies and available technical infrastructures 
in a meaningful way to realize dynamic 
changing user information needs during a 
crisis response.
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