


Chapter 19
Scienti�c Research Based Optimisation
and Geo-information Technologies
for Integrating Environmental Planning
in Disaster Management

Hussain Aziz Saleh and Georges Allaert

Abstract Natural and environmental disasters have profound social, economic,
psychological, and demographic effects on the stricken individuals and commu-
nities. The literature of disaster management of the 21th Century has pointed out
that there is a missing part in the knowledge, scienti�c research, and technologi-
cal development that can optimise disaster risk reduction. With the improvement
of dynamic optimisation and geo-information technologies, it has become very
important to determine optimal solutions based on the stability and accuracy of the
measurements that support disaster management and risk reduction. However, a sci-
enti�c approach to the solution of these disasters requires robotic algorithms that
can provide a degree of functionality for spatial representation and �exibility suit-
able for quickly creating optimal solution that account for the uncertainty present
in the changing environment of these disasters. Moreover, the volume of data col-
lected for these disasters is growing rapidly, and sophisticated means to optimise
this volume in a consistent, dynamic and economical procedure are essential. This
chapter effectively links wider strategic aims of bringing together innovative ways
of thinking based on scienti�c research, knowledge and technology in many sci-
enti�c disciplines to providing optimal solutions for disaster management and risk
reduction. Real-life applications using these disciplines will be presented.

Keywords Disaster management • Risk assessment • Geo-information technol-
ogy • Early warning • Arti�cial intelligence • Dynamic optimization • Environmental
planning

H.A. Saleh (B)
Higher Commission for Scienti�c Research, P.O. Box 30151, Damascus, Syria;
Institute for Sustainable Mobility, Ghent University, Gent, Belgium
e-mail: hussain.saleh@ugent.be; hussain.saleh@hcsr.gov.sy; hussainazizsaleh@gmail.com

359D. Tang (ed.), Remote Sensing of the Changing Oceans,
DOI 10.1007/978-3-642-16541-2_19, C� Springer-Verlag Berlin Heidelberg 2011



360 H.A. Saleh and G. Allaert

1 Introduction

In the past several years, natural disasters which have major impacts in every corner
of the world have dramatically increased. They cannot be prevented and it is not
always possible to completely eliminate their risks, but they can be forecasted at
times, enabling people to properly deal with their consequences. Extensive experi-
ence and practice in the past few decades has demonstrated that the damage caused
by any disaster can be minimised largely by careful planning, mitigation, and prac-
tical actions. For example, with the help of advanced geo-information technology,
hurricanes can clearly be seen before they cause devastation and this will enable
preparation and minimisation of expected damage. Early planning has saved lives,
but additional planning could have further reduced destruction. Many scienti�c stud-
ies have considered the effects of these disasters, but few have searched for ideal
solutions. Scienti�c research and analysis of hazard data is needed before (risk
analysis, prevention, preparedness), during (emergency aid), and after a disaster
(reconstruction) to understand its effect and dimensions. This will help and sup-
port determining how best to respond to existing and potential losses, and how to
aid effectively with recovery activities. However, risk reduction measures have to be
considered and evaluated according to several parameters and factors such as social,
demographic, and environmental effects, economical cost, available technology, etc.
Much more work and research is needed as there are many gaps in our knowledge
and understanding of the changing behaviour of these disasters. In particular, there is
a lack of ef�cient use of geo-information and communication technologies that are
powerful sources for providing accurate information, facilitating communication,
and permitting the monitoring of emergency conditions and impacts.

The optimal study for disaster management and risk reduction is based on
scienti�c research, information, knowledge and technology development such as
electronic comparisons using innovative methods that help the decision makers to
accurately understand the relationships between reasons and results, to differen-
tiate between the strategic and secondary objectives, and to measure and analyse
the gap in performance between the optimal and local models of the disaster.
The knowledge methods used in disaster management consist of the varieties of
the principals and procedures based on scienti�c research such as trail and error,
action and reaction, simulation, modelling, and dynamic optimisation, etc. Also,
these methods use performance scales based on e-benchmarking to test and anal-
yse the developed techniques for disaster management and mitigation and to de�ne
the improvement and development domains. The information systems presented
by the internet revolution provides and supports databases with all types of infor-
mation about disasters and experts anywhere and anytime. While the knowledge
system is presented with electronic development in the early warning and infor-
mation technology through establishing and updating databases, other important
functions and innovative methods are essential to achieve results. These functions
and methods are: urgent services, creating information system about all disasters,
constructing a site on the net for exchanging information using emails and direct
communication to support the decision makers, doing the continuous improvements
in disaster management, predictions, models, and indicators, etc. This research
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