
Geographical information 
systems (GIS) are an ever-
growing technology that 

incorporate graphical features with data 
to help evaluate real-world features. 
In its simplest form, a GIS may be 
considered to be a high-tech equivalent 
of a map. However, GIS is not merely 
a way of showing information digitally, 
but a means of analysing information. 
For example, using information about 
elevation and rainfall, GIS could be 
used to predict how a city would be 
affected by flooding, and what building 
modifications would need to be made 
in order to prevent this. 

This is the sort of work that defence 
scientists such as Dr Rifaat Abdalla do, 
using WebGIS to protect communities 
from natural disasters via disaster 
management. Dr Abdalla is Associate 
Professor in the Department of Earth 
Sciences, College of Science, Sultan 
Qaboos University, and specialises in 
GIS. He is a certified GIS professional 

(GISP) and has been 
working in the field since 
2002, accomplishing 
ground-breaking 
work in disaster 
management. 

WHAT IS DISASTER 
MANAGEMENT?
Disaster 
management 
is an 

interdisciplinary 
science that uses 
numerous procedures 
and techniques to 
monitor and analyse 

the possible effects of a natural 
hazard with the aim to reduce or even 

eliminate the loss that may occur 
should a natural disaster happen. 
Disasters are usually managed through 
four phases: preparedness, response, 
recovery and mitigation. This is known 
as the disaster management cycle. 

The application of geospatial 
technologies such as GIS for 
disaster management has meant 
that information on disasters can be 
produced easily, to aid decision support 
processes. Examples of Dr Abdalla’s 
work in disaster management are 
numerous, but some particular projects 
of note include his work in Canada, 
designing a spatial knowledgebase 
for infrastructure dependency that helps 
to mitigate flood risk.

FLOODED WITH INFORMATION
A knowledgebase is an organised 
body of knowledge that a computer 
system uses. This enables individuals 
to query the stored data, within 
the parameters of preset rules, to 
find answers to specific questions. 
Knowledgebases are incredibly useful 
when dealing with spatial problems, as 
they enable one to model and visualise 
how certain scenarios will affect a 
space. Dr Abdalla worked to create 
one such spatial knowledgebase 
for infrastructure interdependency. 
Infrastructure dependency is defined 
as the link between two or more critical 
infrastructure systems, systems such 
as transport or water treatment, in 
which any disturbance of one system 
could disturb the operation of the 
other. This spatial knowledgebase for 
infrastructure dependency was created 
so that effective decisions can be 
made about infrastructure if a natural 
disaster occurs. 

Using WebGIS for 
disaster management: 
An insight into the work of a defence scientist

The research of Dr Abdalla 
of Sultan Qaboos University 
explores the use of 
WebGIS systems for 
integrating remote sensing 
data along with other 
geospatial data, to investigate 
environmental conditions in 
selected coastal regions in the 
Sultanate of Oman. In this way, 
he is creating technologies that 
help mitigate natural disasters 
through assessing potential 
scenarios that may occur 
should a disaster hit. Using 
both technical knowledge  
and experience with policy,  
Dr Abdalla is paving the way 
as a defence scientist.

Information & Technology︱

The information that Dr Abdalla used 
to create this knowledgebase was 
taken from the time that Hurricane 
Hazel struck Ontario, Canada, in 
1954. Floods and storms severely 
impact Canada in the twentieth 
century. Hurricane Hazel caused the 
most severe flooding in Canadian 
history; it resulted in over $3 billion 
USD in damages and took at least 
198 lives and 4,000 people were left 
homeless. The knowledgebase was 
therefore created so that effective 
disaster management decisions could 
be made, should another natural 
disaster as intense as Hurricane Hazel 
happen again. 

With help from the Toronto and Region 
Conservation Authority with respect 
to the locations of water bodies, 
the National Topographic Database 
regarding land elevation, and the 
City of Toronto about infrastructure 
elevation, Dr Abdalla and colleagues, 
including Vincent Tao and Jonathan 
Li, were able to input data into the 
knowledgebase. 

By ensuring that this data could be 
used to model potential scenarios 
by simulating flooding situations 
(for example by integrating GIS 
with hydraulic modelling tools), and 
validating these models, as well as 
carefully designing the knowledgebase 
with the user’s best interested at 
heart, Dr Abdalla and colleagues 
created a successful product with 

the capability to address emergency 
management decisionmakers’ needs. 
The product also used WebGIS, where 
the geospatial information required for 

the modelling of potential scenarios 
is kept online, so that information 
is readily available.

The application of geospatial 
technologies in disaster and 
emergency management is on the rise, 
due to the demand they generate. 

They are readily needed in the face of 
disaster. What makes this particular 
geospatial technology designed by 
Dr Abdalla and colleagues unique 

is the fact that not only is it useful in 
one context, but it is scalable, could 
accommodate more data when 
generated, is transferable (i.e. could 
be used for other locations with 
different infrastructure layouts), and it 
is easy to use as it provides strong 
visuals and reporting capabilities. 

The application of geospatial 
technologies in disaster and emergency 

management is on the rise.

Rifaat Abdalla

The application of geospatial technologies for disaster management has meant that information on 
disasters can be produced easily, to aid decision support processes.

The knowledgebase was created so that effective disaster 
management decisions can be made, should another natural 
disaster as intense as Hurricane Hazel happen again. 

www.researchoutreach.org www.researchoutreach.org



Detail

Research Objectives

Rifaat Abdalla
P. O. Box 471
Sultan Qaboos University
Oman, PC 123

Bio 
Dr Rifaat Abdalla is Associate Professor in the 
Department of Earth Sciences, College of Science, 
Sultan Qaboos University. He is a Certified GIS 
Professional (GISP) and Professional Geoscientist 
(P.Geo.) from Ontario, Canada. He received the 
prestigious ESRI Best Paper Award, 2nd Place, awarded 
by the American Society for Photogrammetry and 
Remote Sensing in 2008. Dr Abdalla is an UNSPIDER 
expert, the UNITED Nations Space Platform for 
Disaster Risk Reduction, and participates in Technical 
Advisory Missions, International Events and Symposia.

Funding
•  NSERC – Canada
•  Deanship of Scientific Research – King Abdulaziz 

University, Saudi Arabia
•  Deanship of Scientific Research – Sultan Qaboos 

University, Oman

Collaborators
• Vincent Tao
• Jonathan Li
• Saeid Pirasteh
• Salim Al-Harbi

E:  rabdalla@squ.edu.om    T: +968 71724280    T: + 241 41111 ext. 6847
W: https://www.researchgate.net/profile/Rifaat_Abdalla

Behind the Research

References

Abdalla, R., Tao, C.V., Cheng, Q., & Li, Y. (2007). A 
Network-centric Modeling Approach for Infrastructure 
Interdependency. Photogrammetric Engineering & Remote 
Sensing. 73(6) 681–690. doi:10.14358/pers.73.6.681

Abdalla, R., Li, J. (2010). Towards effective application 
of geospatial technologies for disaster management. 
International Journal of Applied Earth Observation and 
Geoinformation 12 405–407 doi:10.1016/j.jag.2010.09.003

Personal Response

Where do you see advances in WebGIS being made 
in the next decade?

 Recently, WebGIS technologies have achieved a high 
level of maturity and gained wider community use. Work 
in research and development is linked to advancements 
in Internet capabilities, from bandwidth and geographic 
distribution for networked and mobile devices. The 
trend with WebGIS applications will continue with 
more advanced interfaces, more integrated data 
sources, and more inclusive databases that cover multi-
jurisdictional, multi-geographic regions, and expand 
globally. Many major industry players are working on 
advancing WebGIS technologies, including WebGIS on 
the cloud, which has overcome some reliability issues 
and we expect to see more sophistication in the coming 
decade.  

Dr Rifaat Abdalla’s geoinformatics research focuses on WebGIS and remote sensing applications for disaster 
management.

Dr Rifaat Abdalla

of operational and policy related 
gaps that hinders decisionmakers’ 
from working effectively. He did this 
by evaluating the preparedness levels 
of the City of Jeddah, Saudi Arabia 
during flash floods in 2009, 2011, 
and 2014, explaining that a lack of 
operational policies and data-sharing 
protocols were the major barriers 
to providing emergency managers 
with timely access to accurate 
location information. 

For planning and responses to natural 
disasters to be effective, geospatial 
solutions must be integrated into 
decision making. This integration needs 
to be supported by talking about 
the benefits of geospatial solutions 
so that decision makers are aware of 
their benefits. The 2017 UN disaster 
management conference was aimed 
at providing a platform on which to 
share experiences and to gather new 
ideas. By speaking at the conference, 
Dr Abdalla supported efforts to reduce 
disaster risk. 

A HOLISTIC APPROACH
In order to improve resilience 
and to prepare for disasters, 
a holistic approach to disaster 
management needs to be taken, 
that integrates not only effective 
technology, but also effectual policy. 
By combining his knowledge on 
policy, and expertise in creating GIS 
technologies, Dr Abdalla is paving 
the way forward in using WebGIS 
for disaster management.

risk, many people at the conference 
spoke on the topic of how to improve 
resilience to natural disasters through 
the use of geospatial technologies.

There are three important global 
frameworks that call for this sort of 
work, namely the 2030 Agenda for 
Sustainable Development, The Sendai 
Framework for Disaster Risk Reduction 
2015-2030 and the Paris Agreement. 
All three frameworks call for improved 
approaches to integrating spatial 
applications for disaster reduction.

In total, 90 participants from 32 
countries representing organisations 
from civil protection to national 
disaster management were involved 
in the conference. The participants 

shared views and ideas on policies and 
protocols to remove major obstacles 
in providing disaster emergency 
managers with timely access to 
accurate information products derived 
from geospatial technologies. 

Dr Abdalla’s presentation helped 
to promote critical dialogue and 
communication among the different 
participants at the conference. His 
presentation introduced an assessment 

POLICY WORK
Dr Abdalla has not only worked on the 
creation of such technologies, but has 
also spoken in depth about the policy 
issues that face disaster management 
decision makers. While spatial 
technologies such as the one described 
above are key for decisionmakers, due 
to the situational awareness and multiple 
response scenarios they can provide 
decisionmakers during an emergency, 
effective policies are needed in order so 
that they can be used efficiently during 
extreme situations. 

Unfortunately, there are many policy 
and administrative challenges 
that prevent this efficient use, that 
delay effective interoperability 
(the ability of computer systems or 

software to exchange and make use 
of information) and integration of 
geospatial information products and 
systems. Dr Abdalla spoke about 
these challenges in 2017 at the United 
Nations International Conference on 
Space-based Technologies for Disaster 
Management in China. Organised for 
the purpose of providing a platform 
to share experiences and gather new 
ideas on integrating space applications 
in support of efforts to reduce disaster 

For planning and responses to natural 
disasters to be effective, geospatial 

solutions must be integrated into 
decision making.

The 2017 United Nations International Conference on Space-based Technologies for Disaster Management, China. 
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