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 Exploring the Phenomena of
 Hurricanes and its Relationship with

Scientific Research

With the surge of hurricanes and devastating 
torrents sweeping throughout the country in 
recent times, it has become essential for us 
to comprehend, predict and analyze climate 
changes, set the focus of scientific research 
on them, and contribute to supporting the 
efforts of planners and decision makers, 
whether in the field of meteorology or aspects 
related to urban planning.

Climate change has had a clear impact on our 
daily lives and our contemporary environment. 
One study revealed that 43% of natural 
disasters are linked to floods, which in turn 
affected 56% of the world’s population, not to 
mention the economic and human damages 
inflicted by hurricanes, including destruction 
as well as the spread of epidemics, to name 
a few.

Truth to be told, humans do not have any 
means to repel hurricanes, regardless of how 
their origins and intensity might vary, but they 
do have some methods that can reduce the 
severity of the losses they inflict on the land.
Optimal urban planning and integrated 
infrastructure ensure the good streamline 
of valleys, and by implementing modern 
technology, they can be used in analyzing 
and estimating the magnitude of the expected 
damage caused by hurricanes. Moreover, 
directing the necessary support and warnings to 
the community about these weather conditions 
and taking appropriate decisions to deal with 
tropical situations as well as raising community 
awareness are some of the key elements of 
reducing the effects of hurricane damages. 

In this edition of Scientific Insights, we explore 
the topic of hurricanes and the importance of 
scientific research and its contribution when it 
comes to such matters. 

We wish you a pleasant reading. 
of natural disasters are 

linked to floods

43%
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Winners of the National Research Award and Upgrade 
Program  announced

Prepared by Azzah Al Mamari

The Annual Research Forum, organized by the Ministry 
of Higher Education, Research and Innovation, 
announced the 13 winning research projects of the 8th 
National Research Award as well as the three winning 
teams of the 5th Upgrade program, a program that 
transforms the best graduation projects in the 4th 
Industrial Revolution technologies into successful ICT 
startups

Applications for the Block Funding Program 2022 
opens

Prepared by Azzah Al Mamari

The Ministry of Higher Education, Research and 
Innovation (MoHERI) has announced the opening 
of applications for research proposals for the Block 
Funding Program 2022 through the electronic system 
(RIMS) in the Oman Research Portal. Submissions 
are open for the three sub-programs, which are 
Research Grants, Graduate Research Grants and 
Undergraduate Research Grants, through The 
deadline for submissions is the end of April 2022. 

Professors of Sultan Qaboos Academic Chairs meeting 
takes place

Prepared by Azzah Al Mamari

HE Prof. Rahma Al Mahrooqi, Minister of Higher Education, 
Research and Innovation, chaired the first meeting of the 
Professors of Sultan Qaboos Academic Chairs online to 
discuss the importance of activating research and scientific 
cooperation between all research chairs. 

Cooperation agreement signing for Oman Innovate 
Platform

Prepared by Azzah Al Mamari

The Annual Research Forum witnessed a signing of a 
cooperation agreement for “Oman Innovate Platform”, 
which is a unified digital platform that transforms ideas into 
direct and indirect profits through the integration of efforts 
and the establishment of an effective digital environment 
that contributes to building a knowledge-based society and 
economy. 
The signing was between the founding parties which 
included the Ministry of Higher Education, Research and 
Innovation, Omantel, Petroleum Development Oman (PDO), 
Oman Information Technology and Communications Group 
of Oman Investment Authority, the Public Establishment 
for Industrial Estates (Madayn) and the Authority for SME 
Development.

Makers Oman Center joins the Global Entrepreneurship 
Week 2021 to boost innovation and creativity

Prepared by Azzah Al Mamari

Makers Oman Center at Innovation Park Muscat of the 
Ministry of Higher Education, Research and Innovation 
in cooperation with the University of Nizwa has hosted 
workshops on student innovations and how to create 
prototypes for innovative ideas, as well as other 
activities, as part of the Global Entrepreneurship Week 
2021, with the participation of more than 40 student 
companies and entrepreneurs. 

Mawarid hosts a workshop to promote animal and 
plant genetic resources research projects

Prepared by Azzah Al Mamari

Mawarid (Oman Animal and Plant Genetic Resources 
Center) of the Ministry of Higher Education, Research 
and Innovation has organized its first workshop with 
the Directorate General of Agriculture and Livestock 
Research of the Ministry of Agriculture, Fisheries and 
Water Resources to promote joint research activities in 
the field of animal and plant genetic resources.

https://www.youtube.com/watch?v=DSEOJnsgNoI&t=193s
https://www.youtube.com/watch?v=bu-r5jEnXFU
https://rims.trc.gov.om
https://youtu.be/Ciatnh_bMPQ
https://www.youtube.com/watch?v=Fc9OzfQf510&t=15s
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The findings of a research study led by Dr. Maryam 
Zuhair Al Lawati, from the Ministry of Higher 
Education, Research and Innovation, revealed a 
new and innovative way to apply advanced artificial 
intelligence (AI) techniques and adapt them in cooling 
buildings in Oman. These techniques use renewable 
environmental energies through a smart system 
that integrates these technologies through a specific 
mechanism. The AI-designed system predicts the 
volume and amount of cooling necessary for the 
building during summer and winter. Based on the 
predictions, the control system operates the heat-
conditioning system according to the building`s 
needs.

To learn more about the study, Dr. Maryam Al Lawati 
stated that the idea of   the research came about due 
to the importance of utilizing renewable energies 
existing in Oman. The research also aims to solve 
the permanent and continuous problem of cooling 
and air conditioning buildings. The problem always 
occurs during summer. It can be solved through 
using modern and advanced AI techniques to find 
a way that helps reduce costs in a sustainable and 
environmentally friendly way. Furthermore, Al Lawati 
added that the research included the use of several 
tools, such as: data analysis for different weather 
conditions in Oman (They are realistic challenges, 
especially due to the weather in the summer) and 
data of the buildings, including: the materials used 
in buildings and how they differ from the buildings in 
European countries.

The Social Center building in Innovation Park Muscat 
witnesses a simulation of the hybrid cooling system 
using renewable energy and artificial intelligence.

By: Mohammed Al Rizeiqi

The study proved that the use of electrical energy may 
be reduced by 23.6% during the year

The researcher chose solar energy as a type of 
renewable energy to cool buildings. This energy 
operates the thermal air conditioner, which provides 
energy to cool the building (The study sample is the 
Social Center building in Innovation Park Muscat). The 
heat is reduced through transferring the energy to the 
earth and utilizing the land and geothermal energy. This 
type of optimal energy use is an innovative method, 
and the AI and control system has been programmed 
to determine the working hours that are very suitable 
for this system.

     Artificial intelligence for predicting in the 
cooling system

Dr. Maryam Al Lawati, the principal investigator of 
the project, said that the research study applied 
AI to predict the operation of the cooling system 
by calculating the amount of cooling needed in the 
building. As it is known, the amount of cooling in 
Oman differs from other countries, where the cooling 
load increases in summer, especially in June, July and 
August. However, during these months and due to the 
exceptional climatic situation of the Khareef (monsoon) 
season in Dhofar, it affects the solar energy. The way 
to calculate this cooling load in the current world-wide 
AI system has several difficulties. Therefore, through 
this research, Dr. Al Lawati and her team devised a new 
method of using AI to calculate cooling loads to suit the 
relevant system.

Reducing the use of electrical energy to 23.6%

Oman entirely 
relies on electrical 

energy to cool buildings 
by 100%. Fortunately, the 
study proved that the use 
of electrical energy may be 
reduced from 100% per year 

to 23.6% (which is a big 
difference), when thermal 

energy based on solar 
power is introduced.

 

 The difference could 
be more remarkable, as 
the findings showed that 
the AI system can predict 

the amount of cooling for this 
hybrid system, with a high 

predictive accuracy of

98%

Dr. Maryam Al Lawati explained that the findings of the study showed that

The findings of this study has paved the way for other projects and alternative solutions for hybrid system in the 
future to continue implementation, as the cooling system in Oman currently has some difficulties, especially due 
to the complete dependence on electric air conditioners and because the smart system is reasonably modern in 
Oman. The research study also proved that the role of geothermal energy is small compared to the percentage of 
solar energy use. Solar energy must therefore be used efficiently in this area.

This study is a part of the researcher`s PhD thesis. This thesis is funded under the joint research cooperation 
agreement between The Research Council (formerly) and the German Helm Holtz Foundation to study the hybrid 
cooling project using solar energy and geothermal energy. The idea was implemented on the Social Center building 
in Innovation Park Muscat. The building was chosen, as it contains a group of systems from which the concept of   
designing a control system using AI instead of the usual manual system has emerged.

Omani
Research Study

 Reveals New Way to Apply AI in 
Cooling Buildings Using Renewable 

Energies

6 Dialogue with a Researcher



Researcher’s Biography 98 Researcher’s Biography

 Shedding Light on the World
 of Electrons and Protons in
Oman with Professor
Dr. Abdullah Al Badi

By Adil Al Fazari

 182

A scientific career full of passion for research 
and scientific production expanding over 
three decades

More than 180 publications in many well-
known international journals

Stanford University ranked him in the top 
2% global scholars in 2021

In this edition of Scientific Insights, we dived into the 
life of a researcher who explored the world of electrons 
and protons from various applications, programs, 
research projects and scientific studies. He has always 
tried to seize opportunities to provide innovative and 
renewed vision in various fields, especially his field of 
study, which enriched his professional life with many 
accomplishments and success, bringing pride to 
Oman both nationally and internationally.

Education and Career:

Professor Dr. Abdullah bin Hamad Al Badi was born 
in Saham, Al Batinah North Governorate and studied 
high school in Sohar. He was always interested in 
science and knowledge since his youth. He dreamed 
of obtaining various academic qualifications. In 1991, 
he graduated from Sultan Qaboos University (SQU) 
with a bachelor`s degree in Electrical Engineering. He 
received his M.Sc. and PhD from Manchester University 
Institute of Science and Technology (UMIST), UK in 
1993 and 1998, with his thesis titled ‘Modelling and 
Simulation of Toroidal-Stator, Axial-Flux, Permanent-

Magnet Machines’. In 2013, he received a professorship 
in energy and electrical powers. Prof. Al Badi held 
many administrative and research positions as well as 
membership of many committees, including:  Assistant 
Dean for Student Academic Affairs at the College of 
Engineering in 2006-2002, the Dean of Admissions and 
Registration in 2009, and the Dean for the College of 
Engineering in 2014 in SQU. He is currently appointed 
as the Research Chair of Madayn for the Development 
of Industrial Estates and Free Zones since 2019 and a 
professor in the Electrical and Computer Engineering 
Department in Sultan Qaboos University. 

Research Interests and Productions:

Professor Dr. Abdullah Al Badi published more than 180 
publications in several well-known international journals, 
proceedings of refereed international conferences and 
technical reports.  His work can be viewed through this 
link (https://scholar.google.com/citations?user=G3Wbp
RcAAAAJ&hl=en). 

He speaks fluent Arabic and English and his research 
interests include renewable energy, distributed 
generation, power quality, power system analysis 
and power electronics and drives. Prof.  Al Badi also 
participated in various scientific conferences and 
seminars inside and outside Oman.

 
Listed 

among Stanford 
University’s top 2% 
global scholars list 

for 2021

Literati 
Network 

Awards in 2010 
for a research paper 

entitled “Factors 
Affecting Pulse-

Cathodic Protection 
Effectiveness for 

Deep Well 
Casings”

Research 
Fellowship, 

Erasmus Mundus 
SECRET Staff Level 
Project at Frederick 
University, Cyprus 
from the 9th of July 

to 1st September 
2016

Recognition 

letter from His 

Excellency the Vice 

Chancellor of SQU for 

obtaining accreditation 

from ABET, EAC for the eight 

programs at the College of 

Engineering, Sultan Qaboos 

University in November 

2014

An award 

from His Majesty 

Sultan Qaboos during 

the graduation ceremony 

in 1991 as the best 

student in the College of 

Engineering with the 

highest GPA rate

Certificates and Awards:

Professor Dr. Abdullah Al Badi has received numerous awards, most notably:

Committee and Conference Memberships:

1. Globally:

Program Evaluator of the Engineering 
Accreditation Commission for Electrical and 
Computer Engineering Programs in the USA 
since May 2016

A B
Chair for Institute of Electrical and Electronics 
Engineers (IEEE) Oman Section since 2020

2. GCC Region:

Representative of SQU for the Clean Energy 
Network between the EU and the GCC since 
2012

3. Locally:

External Reviewer for Oman Academic 
Accreditation Authority (OAAA) since May 
2017A B

Member of the Board of Trustees of Muscat 
College since August 2017

Consultant Engineer at the Oman Society of 
Engineers since May 2010C

Closing Remarks and Acknowledgement:

Professor Dr. Abdullah bin Hamad Al Badi concluded that “Education, learning, research and national capabilities 
are some of the top priorities of Oman Vision 2040. Therefore, we need to join efforts and strengthen cooperation 
between academic institutions and private and government sectors by involving academic institutions to provide 
technical solutions facing these sectors, and thus the development of educational institutions and cadres”. Prof. 
Al Badi thanked Sultan Qaboos University for creating the appropriate environment and their continued research 
support for the academic staff and the university students, and thanked the Ministry of Higher Education, Research 
and Innovation for funding researchers in the Sultanate; both of which allowing Oman to rise in the in fields of 
research and innovation.

(https://scholar.google.com/citations?user=G3WbpRcAAAAJ&hl=en)
(https://scholar.google.com/citations?user=G3WbpRcAAAAJ&hl=en)
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Harith Al Sayfi: Hurricane-rated category cyclones have a greater potential 
impact and are more likely to make landfall than those ranked as tropical storms 
or depression.

Hilal Al Hajri: Sultanate of Oman is one of the countries at risk of tropical cyclones 
due to its location, bordering the Arabian Sea, in the North Indian Ocean.

Aisha Al Wahaibi: Urban planning has a proactive role in alleviating extreme 
climate events.

Prepared by Mohammed Al Rizeiqi

10 Cover Story

 Inside the eye
of a hurricane

through the lens of scientific research

Any observers of the Sultanate of Oman’s climate 
archive find that the latest climate statistics indicate 
that Oman has become one of the countries at risk 
of tropical cyclones. Given the magnitude of the 
impact of this phenomenon on the economy and 
its threat to human life, it has become an important 
phenomenon for meteorological centers to prepare 
for, and to direct the compass of scientific research 
to explore it and reduce its effects.

In the Cover Story of this issue, we raise questions 
about the role of scientific research in addressing 
floods and hurricanes. Why does the Sultanate 
suffer from devastating floods and hurricanes? 
Can we avoid hurricanes? What is the role of urban 
planning in reducing the rains and floods’ losses? 
Can hurricanes be man-made and/or directed, as 
some think?

       Types of hurricanes

As defined by the World Meteorological 
Organization (WMO), a tropical cyclone is a rapid 
rotating storm. It has a low-pressure center called 
the “eye”, the central part of the system where the 
weather is normally calm and free of clouds. 
Surrounding the “eye” is the eyewall, where the 
strongest of winds are found. Harith bin Hamad Al 
Saifi, Oman Climate Researcher, says:Hurricanes 
form in, and derive energy from, warm oceans 
and seas, and the cyclone may be 500-200 km in 
diameter or more. 

Tropical cyclones are given names according to 
the ocean in which they form:

 Cyclone: In the
Indian Ocean

 Typhoon:
 In the

 Northwest
 Pacific Ocean

 – Ease and
 Southeast

Asia

 Hurricane:
 In the Atlantic
 Ocean and its
 seas and parts

 of the Indian
Ocean

Harith bin Hamad Al Saifi
Oman Climate Researcher

Tropical cyclones are measured on the Saffir-
Simpson Hurricane Wind Scale, which runs 
from Category 1 up to Category 5, based on the 
strength of the winds, after the tropical storm 
exceeds 34-63 knots. The highest hurricane grade 
is 5 (138 knots and higher), and there are multiple 
techniques for measuring hurricane intensity by 
analyzing hurricane activity with satellites, such as 
“Dvorak”, Al Saifi added.

Dr. Ahmed Hadidi, Assistant Professor at the 
Department of Applied Geosciences at the German 
University of Technology (Oman), states that 
tropical cyclones originate over tropical oceans 
(north and south of the equator). The North Atlantic 
Ocean, South Pacific and Indian Ocean are the 
source of most tropical cyclones. Western winds 
in the Indian Ocean push cyclones into several 
provinces in the west, including Oman, and they 
are mostly produced during the transition seasons 
(spring and fall) due to atmospheric instability and 
rising temperatures.

Category 5Highest
 hurricane 
 category

Dr. Ahmed Hadidi
Assistant Professor at the Department of 
Applied Geosciences, German University of 
Technology (Oman)

(138 knots and higher)
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Why does the Sultanate experience 
devastating hurricanes?

Hilal bin Salem Al Hajri, Meteorologist at the Civil 
Aviation Authority, noted that climate statistics 
have shown that the Sultanate of Oman is one of 
the countries at risk of tropical cyclones because 
of its location on the Arabian Sea, north of the 
Indian Ocean, where tropical conditions are active 
during transition periods; May-July and October-
November, with hurricanes in the Arabian Sea 
accounting for 1% of all hurricanes in the world`s 
oceans. In spite of this small proportion, the 
impact of this phenomenon and the losses it is 
causing are very high.

The scholar Harith Al Saifi shares this view. He 
said that  the Sultanate is exposed to hurricanes 
because of its location on the Arabian Sea, which 
satisfies the appropriate elements for the formation 
of tropical conditions, the most important of 
which is the warming of surface water above 27° 
C. This has made it the usual destination for such 
hurricanes. Examples are many: 1723 hurricane, 
according to the documentation of the French 
Order of St John and the Book of Al-Nameer, the 
Safar cyclone dredging in June 1836, which made 
landfall at a rock in Wadi al-Hemali, Rustaq, and 
the 1959 hurricane called Al-Ghariqah, which killed 
more than 120 people. Last but not least; the well-
known typhoon that made landfall in Masirah and 
Dhofar provinces in 1977. Generally, hurricanes 
affect the Sultanate of Oman sporadically and 
spaced out in time.

According to a  study by Dr. Suad Al Manji and 
Amna Al Rahili, although their number has 
decreased globally, hurricanes increase in intensity 
over the years. This is due to the increasing global 
warming of ocean waters, which gives higher 
capacity to build and increase the intensity of 
hurricanes. Therefore, hurricane-rated cyclones 
have a higher probability of impact and landfall 
than tropical storms or low pressure. Thus, the 
likelihood of the Sultanate being affected by 
hurricanes is high. We also found that during 
the period 1880-1900, the number of hurricanes 
affecting Oman has increased, with some of 
them having a severe impact. From 2007 to the 
present, history repeats itself and hurricanes are 
increasing in intensity and impact on land, Al Saifi 
added.

1%
 The percentage of
 hurricanes in the
Arabian Sea

On the other hand, Dr. Ahmed Hadidi argues that 
Oman’s location between the Tropic of Cancer 
and the equator makes it vulnerable to hurricanes 
developing in the ocean, and climate change does 
not play a major role in this phenomenon; however, 
climate change may increase the frequency and 
intensity of these events.

      Broad areas for scientific research 
contributions

Researcher Harith Al Saifi says: Scientific research 
has a very important role to play in addressing 
various climatic changes. For cyclones, research 
could be conducted on the causes, strengthening 
or weakening factors, effects on their trajectories, 
the relationship between cyclones and atmospheric 
variables, the causes and scope of floods. Such 
research can play a role in studying the role of 
urbanization in increasing or reducing floods, 
the extent, strength and coastal concentration of 
the tide, the effects of high winds, and the effect 
of geographical location on the impact of aerial 
systems, the study of the actual response to 
emergency sectors, and many other searchable 
routes to reduce losses and benefit from the 
vulnerability experiences of these hurricanes.

Tropical cyclones are aerial systems closely 
linked to a balanced atmosphere. However, the 
fundamental factors of a hurricane formation 
are complicated and large-scale, so affecting 
formation is not currently possible, but scientists 
such as Frank de Marques, Director of Hurricane 
Research at the National Oceanic and Atmospheric 
Administration (NOAA) in Miami, suggested that 
there are many important ideas for destroying 
or weakening tropical cyclones, such as throwing 
a nuclear bomb at a hurricane, dragging ice 
mountains in the path of a hurricane, cooling ocean 
water or injection of the hurricane with natural or 
chemical substances to help break it up. One of the 
best ideas put forward is to cool ocean water, but 
according to research by the National Academy 
of Sciences in the United States, this method 
could cause serious damage to the environment, 
producing a drought in some areas and changing 
the behavior of some types of wind, Al Saifi added.

Hilal bin Salem Al Hajri
Meteorologist at the 

Civil Aviation Authority 

Hilal Al Hajri said: Many developed countries 
have conducted experiments on the reduction or 
dispersal of tropical cyclones, but most experiments 
have been unsuccessful because this phenomenon 
usually takes place in the atmosphere as a discharge 
of the energy acquired by the atmosphere to 
maintain the Earth`s thermal balance, based on the 
fact that energy is inexhaustible but shifts from one 
form to another. Therefore, the essence of reducing 
risks and damage lies in advance warnings, which 
must be accompanied by sound urban planning 
that ensures smooth canyons, an integrated 
infrastructure and most importantly, community 
awareness of the potential damage from these 
weather events, which may happen regardless of 
accurate warnings and adequate planning.

The role of urban planning in reducing rainfall 
and flood losses

With regard to urban planning and its role in 
responding to climate events, Aisha bint Abdullah 
Al Wahibi, Rregional Planner at the Ministry of 
Housing and Urban Planning, said that urban 
planning plays a proactive role in reducing climate 
events. Proper urban planning requires data and 
accurate assessment of the area to minimize the 
impacts of climate events, thereby reducing their 
impact and burden on citizens and the government, 
whereby planners are able to identify the system 
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of protection that nature already offers, which is 
a sustainable and inexpensive solution, such as 
the preservation of sand dunes, elms, Crimean 
trees, etc., as well as the development of planning 
standards and development controls in different 
risk ranges that guide urban growth to safe areas, 
such as the identification of canyons and beaches 
to avoid the expansion of areas under risk. These 
planning guidelines play an important role in 
supporting expensive engineering solutions that 
should not be relied upon as the sole method to 
face climate events.

Dr. Ahmed Hadidi commented: Urbanization in 
Oman over the past few decades has been faster 
than proper planning in a country prone to flash 
floods, which may only be formed by a depression 
and not necessarily by a hurricane. Flood risk 
maps must be developed and updated regularly 
as urbanization expands. Modern hydrological 
modelling is also an excellent tool for identifying 
vulnerable areas, which is very important during 
evacuation.

For his part, Harith Al Saifi believes that in order 
to avoid destructive hurricanes, there is a need for 
preparedness, awareness-raising and appropriate 
planning to reduce the losses of these hurricanes, 
including sound urban planning, where canyons 
are left unfettered, and trails are deepened to 
absorb sufficient water from the flowing valleys. 
Another solution is to build bridges compatible with 
exceptional conditions produced by hurricanes, 
such as flooding, which cause significant road 
damage, as well as increasing canyons and 
drainage channels in modern cities. As it is 
known, the rainfall associated with hurricanes is 
enormous and equivalent to several years of rain. 
For example, the mountains of Dima W`attayeen 
recorded an amount of approximately 100 mm 
during Hurricane Guno in 2007. This amount is 
equivalent to 10 years of rain over Muscat. This 
volume cannot be managed by natural sewers, so, 
it overflowed to its surroundings, such as during 
Tropical Cyclone Shaheen and by the nature of Al 
Batinah coast in terms of high population density 
and increasing urbanization, material losses were 
significant, many of which were attributable to 
urban planning.
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Cyclones cannot be formed or 
controlled by humans

We asked the researchers about the belief that 
artificial cyclones could be formed artificially, and 
their responses were categorically negative.

Oman Climate Researcher Harith Al Saifi said: 
Despite the world`s scientific advances in all 
fields, scientists have not yet been able to go far 
enough to create clouds out of nowhere,  let alone 
tropical cyclones, which are complex systems 
of interrelated weather factors that require vast 
areas and exceptional circumstances, even 
though some countries tend to create artificial 
rain, the idea of which is to accelerate or stimulate 
rain precipitation from rain clouds, but thunder 
clouds still cannot be made from scratch.

In the view of Hilal Al Hajri, these beliefs are 
not valid, since tropical systems generally are 
complex system that rely on many variables of 
the atmosphere and water surfaces, for example, 
those associated with pressure distributions, 
varying temperatures, moisture and rising sea 
surface temperatur 

       The future of the Sultanate’s climate in light 
of scientific studies

Harith Al Saifi said that scientific studies on the 
climate of the Arabian Peninsula are limited, 
especially those relating to the future of its climate. 
According to a detailed report published by the 
Intergovernmental Panel on Climate Change (IPCC), 
the United Nations body for assessing the science 
related to climate change, on the impact of global 
surface warming between 1.5 and 2.0 degrees 
Celsius from the standard rate, which the world is 
going to record over the coming years. Overall, the 
study shows indicators of increased summer rains 
in the Arabian Sea and the Arabian Peninsula, and 
hence increased intensity of tropical cyclones. 

Summer rains on the Sultanate of Oman are caused 
by different sources; namely: 

Tropical 
cyclones

Local 
tornadoes

Monsoons
 Eastern 
waves of 

the Arabian 
Sea
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The potential increase in rainfall is therefore the result of increased evaporation of seawater due to 
increased warming and frequent reduction of surface pressure on the sea, resulting in the recurrence 
of marine weather events such as hurricanes, and the rain caused by marine sources being much more 
heavy than winter lows. Therefore, as these studies have pointed out, the floods may rise in frequency 
in case reality goes the way these studies have indicated.

Hilal Al Hajri thinks that there is some controversy about the impact of climate change on the number and 
strength of weather events. Based on statistics, the average number of hurricanes in the last 10 years 
is increasing compared to the years immediately preceding them, which have indicated a decrease as 
demonstrated in Figure (2). However, if we return to recent years, it is clear that the current status of the 
average number of tropical cyclones is lower than before, indicating that the frequency of these weather 
events cannot be attributed to climate change with absolute certainty, especially with the increased and 
faster development of monitoring devices that have clearly enhanced the monitoring of tropical events. 
Nevertheless, the question still arises as to what causes hurricanes? What are the true factors that play 
a role in causing hurricanes?

Figure (2): Average number of hurricanes and tropical storms in the Arabian 
Sea every 30 years



The Fourth Edition
of

Manafa’a Program, 
an Annual Biodiversity Ideathon,
under ‘The National Initiative to 
Plant Ten Million Trees’ Theme, 

in Partnership with the 
Environment Authority

17 Research Devices16 Insight into Innovation

5 Winning Teams out of 42 Teams

 Furat
Team

An innovative project about 
a device with built-in units 

that filters gray water by local 
resources and wealth.

 Cordiamotive
 Team

An innovative project about 
an antioxidant product that 
keeps fruits from spoiling 

for a longer period.

 Qatrah
Team

An innovative project about 
a smart planting irrigation 
product that automatically 

irrigate crops, without human 
intervention, according to 
their actual water needs 

using a soil moisture 
meter.

 Fateel
Oman Team

An innovative project to 
produce culture medium for 
plants and soil, characterized 
by its ability to retain water 

for long periods, and to 
keep insects and pests 

away.

 Talaa
Team

An innovative project about 
a plant-composed organic 

pesticide that is made of one 
of the most widespread plants 
in Oman environment, Neem 

Tree. It is used to eliminate 
palm pollen mite.

 Fourth edition
2021

5 innovative 
projects

 Third edition
2020

4 innovative 
projects

 Second edition
2019

4 innovative 
projects

  Launched in
2018

4 innovative 
projects

 Manafa’a
 Program

 (2021 – 2018)

Aims

Target

Manafa’a, an annual challenge, aims to attract and develop innovative ideas based 
on biodiversity and genetic resources, then it transforms them into economic 
projects.

Omani youth and residents in the Sultanate, including entrepreneurs, researchers, 
programmers, creators, marketers and others.  

NanoFiber Electrospinning Unit

The Nanofiber Electrospinning Unit (NEU) can 
produce nanofibers from 50nm to 800nm in 
diameter.

The biggest feature of the NEU is its ability 
to use electrospinning to easily produce 
nanofibers using small amounts of polymer.
Currently, the use of nanofibers in the IT, 
Biotech, Healthcare and Fabrics industries 
is expected to increase dramatically, taking 
advantage of the increased surface area and 
fineness of materials and textiles made from 
nanofibers.

 https://www.kfu.edu.sa/ar/Colleges/
Science/Departments/Dep_1/Documents/
PhyDepartment/researchfaci l it ies/

X-ray Photoelectron Spectrometer (XPS)

XPS is a powerful measurement technique it 
shows what elements are present, and what 
other elements they are bonded to and it is a 
surface-sensitive quantitative spectroscopic 
technique based on the photoelectric effect 
that can identify the elements that exist within 
a material or are covering its surface, as well as 
their chemical state, and the  electronic structure 
and density  in the material.

Research devices located in the Department of Physics, College 
of Science, King Faisal University, Hofuf, Saudi Arabia

Research Devices and Its Contribution to Spreading 
Knowledge and Science 

In this section of Scientific Insights, we review some research devices and demonstrate their 
significance to inform researchers more about them:

 https://www.kfu.edu.sa/ar/Colleges/Science/Departments/Dep_1/Documents/PhyDepartment/researchfacili
 https://www.kfu.edu.sa/ar/Colleges/Science/Departments/Dep_1/Documents/PhyDepartment/researchfacili
 https://www.kfu.edu.sa/ar/Colleges/Science/Departments/Dep_1/Documents/PhyDepartment/researchfacili
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2021 Nobel Prize 
in Medicine, 
Physics and 
Chemistry 

 Introducing Science Writing Heuristic in 
Science Books

18 Scientific Achievements

Two scientists win the Nobel Prize in 
Medicine for how to sense temperature 
and touch

The 2021 Nobel Prize in Medicine or 
Physiology was awarded to David Julius, 
University of California, and Ardem 
Patapoutian, Howard Hughes Medical 
Institute, “for their discoveries of receptors 
for temperature and touch,” according to the 
Nobel Assembly at Karolinska Institutet.

Manabe, Hasselmann and Parisi win the 
2021 Nobel Prize in Physics

Japanese American Syukuro Manabe and 
German Klaus Haselmann were awarded 
half of the 2021 Nobel Prize in Physics for 
“the physical modelling of Earth`s climate, 
quantifying variability and reliably predicting 
global warming”. The second half was 
awarded to the Italian Giorgio Parisi for the 
“discovery of the interplay of disorder and 
fluctuations in physical systems from atomic 
to planetary scales.”

Building molecules wins the 2021 
Nobel Prize in Chemistry

The Nobel Prize in Chemistry was awarded 
to Benjamin List and David W.C. MacMillan 
for their work in developing a new tool to 
build molecules. The tool will enable green 
chemistry and improve pharmaceutical 
research. 

Source:

The official website of the Nobel Prize

https://www.nobelprize.
org/all-nobel-prizes2021-/

19 Research Outputs

Findings of a research study, entitled “Effects of 
using Science Writing Heuristic (SWH) strategy on 
7th grade students’ academic achievement and 
attitude towards scientific writing” showed that 
SWH has an impact on students’ performance in 
achievement tests. 

“The SWH is a writing-to-learn model for learning 
from laboratory activities in secondary science 
and can be used by teachers as a framework 
from which to design classroom activities.” 

This study aimed to investigate the effect 
of using SWH strategy on developing the 
Omani 7th grade female students’ academic 
achievement in science and their attitude towards 
scientific writing. It also targeted helping students 
investigate and discover in order to deeply 
understand concepts of scientific knowledge. It 
used a quasi-experimental approach.

A sample of 49 female students was randomly 
selected and divided into two groups: 
Experimental group (24 female students) that 
was taught using the SWH strategy and a control 
group (25 female students) that was taught using 
the traditional way in the second semester of the 
2018/2019 academic year. 

The findings of the study showed that the 
students of the experimental group that used the 
SWH approach outperformed those who did not 
apply this strategy. A significant difference in the 
academic achievement and the attitude towards 
scientific writing was observed in favor of the 
experimental group. Unlike the control group 
that failed to understand the educational material 
using the traditional approach, the experimental 
group had a positive attitude towards learning 
Chemistry.

The study was conducted by HE Prof. Abdullah 
bin Khamis Ambosaidi, Undersecretary of the 
Ministry of Education (MoE), and Afrah bint Salem 
Mohammad Al Maktumiya, Science Teacher at 
the MoE.

The findings of the study were published in 
the Journal of Educational Sciences, a scientific 
refereed journal issued by the Saudi Educational 
and Psychological Association at King Saud 
University. It is recommended that teachers must 
be encouraged to activate the writing portal for 
education to develop students` educational 
attainment, promote their positive attitudes 
towards scientific writing, and hold workshops 
for teachers, senior teachers and supervisors 
to train them in the way of applying the SWH in 
teaching science, and to include lessons designed 
in accordance with the SWH in science books so 
that teachers can benefit from them in preparing 
similar lessons.

https://www.nobelprize.org/all-nobel-prizes-2021/ 
https://www.nobelprize.org/all-nobel-prizes-2021/ 


21 Article

By: Dr. Zaid bin Al Khattab Al Hinai, Assistant 
Professor and Consultant on Pediatric Infectious 
Diseases, College of Medicine and Health Sciences, 

Scientific Security
and COVID - 19
Lessons

Sultan Qaboos University 

Lesson 1: Similar pandemics will emerge in 
the future and it is every government’s duty 
to be prepared.

The truth is, for anyone who specializes in 
epidemiology, the COVID-  pandemic was 
predictable, without a doubt. I clearly remember 
a lecture titled ‘What germ will cause the 
next pandemic?’ by Dr. Anthony Fauci at an 
infectious disease conference that I attended 
four years ago. Dr. Fauci emphasized at the 
time that a future pandemic is inevitable. The 
only remaining questions are: When? How 
severe will the injuries be? What germ would it 
be? Dr. Fauci reviewed a list of viruses and said 
that he expected the pandemic to be due to one 
of these viruses on the list, mentioning corona 
and influenza among them. He said that these 
viruses are characterized by their quick mutation 
and that they are found abundantly in animals. 
All that is required for a pandemic to occur is 
for one of these viruses to pass from animal to 
human, carrying a mutation that allows it to be 
transmitted between humans. Therefore, there 
is no need for astrology or conspiracy theories. 
The occurrence of future pandemics is expected 
and natural, and we should do everything we 
can to ward off their risks.

Lesson 2: The health system is an essential 
part of a country’s national security system 
and infrastructure. Countries take a risk 
when they reduce the capability of the health 
system while relying on the private sector.

Failure of the United States of America to deal 
with the COVID-  pandemic was a strange 
irony. It is the wealthiest country in the history 
of humanity; the most advanced in the fields 
of science, medicine and technology. While it is 
the first country where the best medicines and 
vaccines against the pandemic are available, 
750,000 infected people have died in the United 
States, recording the largest number of deaths 
for any country in the world. The reason for 
the failure is that the United States lacks an 
integrated public health system. The public 
health system needs to be significantly legalized 
at the federal level, and infected people must be 
prohibited from entering through international 
borders. All these factors combined hindered the 
ability of this great country to properly confront 
the pandemic. Learning from what happened 
in the United States is of great significance. A 
key lesson to be learned is that the public health 

system is a foundation to be strengthened at all 
times as achieving health security is an essential 
step towards national security.

Lesson 3: Conversations about scientific 
security should be held.    

There has been a lot of talks recently about 
food security and medicine security. This means 
that every country must secure its needs for 
food and medicine, preferably through using 
internal sources so that it does not find itself 
in a predicament if a crisis occurs and external 
supply is cut off. Indeed, we experienced this 
predicament at the beginning of the pandemic 
when we faced difficulty in importing diagnostic 
solutions, and again in the delay in obtaining the 
anti-COVID-    vaccines. These delays greatly 
hindered the control of the pandemic. Without 
a diagnosis, it was difficult to detect and isolate 
infections. While we waited for vaccines, the 
Delta strain has spread and claimed thousands 
of lives. The problem however is much more 
significant than just securing sources of medicine 
and food. The biggest problem is the weakness 
of our scientific output and knowledge economy. 
During the pandemic, we could not manage to 
develop or manufacture vaccines, nor did we 
develop or manufacture medicines or even 
polymerization tests. It is possible to analyze 
the reasons for the failure of other countries, but 
it is better to look at our own problems in the 
country.
 
And if we look at Oman today and ask ourselves: 
What is the area in which we suffer from a severe 
shortage or deficit? In my view, we fall behind 
mostly in the scientific field. The pandemic has 
made this deficiency and the complications 
arising from it apparent to those who see it. 
We have to foster our intellectuals and invest 
in developing scientific outputs, aiming to be 
one of the leading countries in this area. We 
have to reach a level of science that secures 
the economy and industries of the future, gives 
us the confidence needed to face all kinds of 
challenges, and empowers us to exert our best 
efforts to achieve scientific security.

Almost two years have passed since the  COVID- 
pandemic swept the whole world, killing millions of 
people, not to mention causing billions in economic 
losses. It has been considered as the most critical 
pandemic in contemporary human history since 
the Spanish flu in 1918. However, as the pandemic is 
currently in decline in the Sultanate, it is about time to 
stop for a moment and consider some key lessons 
learned from the COVID-   pandemic.
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Applications Open for the Block 
Funding Program 2022

The 4th Cycle of  the  Block 
Funding Program 2021

 Undergraduate Research
 Grant Program for

 students at a diploma or
bachelor's levels

 Graduate Research Grant
Program

 Research Grant Program 
for PhD holders

The Block Funding Program consists of three sub-programs:

Statistics for the 4th Cycle of the Program ( 2021):

OMR

 2.3 
 million for the
overall funding

67%
of the funded project

445
funded research 

projects

663 
received 

research projects

53 
 academic and
 government

 institutions benefited
from the funding

30 
local 

institutions 
institutions

Research Grant Program for PhD 
Holders: 

A funding of OMR 20,000 per 
research project for a maximum 

period of two years.

Of the funded projects

148

55%

270

Received 
research 
projects

Graduate Research Grant 
Program: 

A maximum funding of OMR 
3,000 per project.

Funded 
research 
projects

Of the funded projects

81

76%

107

Received 
research 
projects

Funded 
research 
projects

Undergraduate Research Grant 
Program for Students inside the 

Sultanate:
 

A maximum funding of OMR 
1,500 per research project.

Of the funded projects

186

77%

243

Received 
research 
projects

Funded 
research 
projects

Proposal Evaluation Criteria:

   Excellence Criteria
   Expected Impacts
   Institution-defined Criteria

The proposals are arranged and categorized 
based on the overall evaluation score, which 
is automatically calculated via the electronic 
system (RIMS).

The funding decision for the submitted research 
proposal is based on the Key Performance 
Indicators (KPIs) for the institution and the 
available budget.

The application period for the three programs 
extends from the beginning of December 2021 
until the end of April 2022, which is the deadline 
for receiving applications from research 
institutions.

Proposals can be submitted through the 
electronic system (RIMS) in the Oman Research 
Portal at https://rims.trc.gov.om.

For more information and inquiries, please 
contact the program’s e-mail address: 
BFP@trc.gov.om.w

22 Information

The Program Categories are:

Research Grants (RG)
Graduate Research Grants (GRG)
Undergraduate Research Grants (URG)

Submissions are through the electronic system 
(RIMS) in the Oman Research Portal.

Eligibility Criteria for the Research Grants 
Program (RG):

The minimum qualification of principal 
investigator: Ph.D. or equivalent (Senior 
specialist higher for medical doctors).

The budget is up to OMR 20,000 for each 
project

The duration of the project is from one to two 
years.

Graduate Research Grants (GRG):

The principal investigator must be Omani, an 
employee holding a master’s or bachelor’s 
degree with at least three years of experience, 
a postgraduate student, or a Oman Medical 
Specialty Board resident.

The budget is up to OMR  3,000 for each project.

The duration of the project is from one to two 
years.

Undergraduate Research Grants (URG):

The research project leader should be a full-time 
or part-time undergraduate student (diploma 
or bachelor’s degree).

The GPA of the research team must not be less 
than 2.3 (on a scale of 4) or its equivalent.

The budget is up to OMR 1,500 for each project.

The duration of the project is only one year.

https://rims.trc.gov.om
http://BFP@trc.gov.om. 



