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Dear Reader,

I proudly invite you to read our CNHS 
newsletter for Fall 2019. I can promise you 

that you will find it a refreshing read at the end of 
the semester. Looking back over the semester and 
the rich experiences, our faculty, students and staff 
have outperformed themselves with a wide array 
of additions. In this newsletter, you will see topics 
listed under several prominent activities which are 
described in subsequent paragraphs.

This semester, CNHS organized and participated 
in many thrilling activities. CNHS co-organized 
the Drones Synergies Conference and established 
the ZU Wellness & Nutrition Center. We were 
also very successful in organizing Diabetes Day, 
and Breast Cancer Awareness Day. In addition to 
bringing together successful events, our students 
participated in international conferences and 
events and our faculty continue to publish in 
refereed journals at a high rate.

An event that deserves honourable mention 
was when CNHS hosted the Provost and Vice-
Principle (Academic) of McGill University, 
Professor Christopher Manfredi. PVPA, Professor 
Christopher Manfredi joined the celebrations to 
acknowledge the efforts of CNHS students who 
successfully completed a summer program at 

McGill. Lively discussions were held regarding the 
ongoing collaboration between both institutions 
as evidenced by the summer program. You might 
be interested to know that the summer program 
includes theoretical courses, practical training 
and research at McGill (Montreal, Canada) which 
ranks among the top 50 universities worldwide.

Behind the scenes, several teams are working on 
broadening our program offerings, both under-
graduate as well as graduate, and we hope to report 
more on these initiatives in a future newsletter.

This edition of CNHS newsletter is a snapshot of 
our college activities and intends to demonstrate 
that we continue to grow, improve and excel with 
our faculty and students working side by side. The 
wonderful achievements our CNHS team have 
worked hard on reflects the ethos of our college and 
ZU more broadly.

As the semester comes to an end, I would like to 
wish all students, faculty and staff a well-deserved 
winter break. Use this time to relax before we start 
again with another energy-crunching semester. On 
to bigger and better things!

See you all again in January 2020.

Fares Howari 

DEAN’S WORDS
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Events and Activities

The Drones Synergies 2019 
Conference took place on Monday 
18th and Tuesday 19th November 
at the Zayed University Convention 
Centre in Academic City, Dubai. 
Following the success of previously 
hosted events, this year’s conference 
welcomed more than 700 attendees 
over the two days, who had the 
opportunity to receive professional 
certifications, listen to academic 
presentations, outreach talks and 
view live demonstrations and drone 
shows. 

For the second consecutive year 
this conference was organized by 
the College of Natural and Health 
Sciences at Zayed University in 
collaboration with the International 
Center for Biosaline Agriculture 
(ICBA) and Falcon Eye Drones 
(FEDS). In total the conference 
offered 32 workshops; 3 plenary 
sessions with international keynote 
presentations; 2 academic sessions; 
2 outreach sessions; drone shows 
and games as well as demos and 
trials with drones, all covering four 
key categories that included Drones 

Synergies Professional, Outreach, 
Education and Academic. The 
event has also presented several 
exhibitions stands featuring 
products and solutions in the drone 
technology sector as well as awards 
ceremony recognizing various 
entities for making a difference in 
this industry. 

This year’s speakers who touched 
upon such important topics as 
artificial intelligence (AI) and big 
data, diversity in STEM programs 
boosted by drone technologies, 
female drone communities in the 
USA and how this technology 
inspires them, drones powered 
agriculture amongst other current 
topics. Over 220 students from high 
schools (7th Grade and above) and 
240 university students from 3 
different universities also attended 
the event and benefited from this 
conference. The edutainment 
component of the conference was 
one of the new elements for this 
year’s edition, designed to provide 
younger generation with enough 
exposure to innovation and drones 

advancements, insights, trends and 
related jobs of the future.

“Nurturing of future talents in this 
field is of high importance, and we 
are only a few steps away from 
reaching our futuristic vision of 
shaping smart cities. For instance, 
a recent case study undertaken 
by a group of students in that 
field, utilized drone services as 
a Green Technology for Smart 
Date Palm Tree Pollination. 
This project held in cooperation 
between ZU and the Innovation 
and Research department of Falcon 
Eye Drones and International 
Center for Biosaline Agriculture 
(Dubai), which aimed to take 
student designs to the next level 
and develop a full-scale industrial 
prototype of drones that will assist 
for palm tree pollination and other 
service in the future,” says Reyadh 
Al Mehaideb, Vice-President at the 
Zayed University. 

For further information about the 
event visit: http://www.drones-
synergies.com/ 

CNHS Co-Organzied Drones Synergies 
Conference, 19-18 November, Dubai, UAE
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Distinguished Alumni
Prof. Fares Howari honored at 
Yarmouk University in Jordan  by 
HE Dr Abdullah_Ensour as one 
of YU distinguished Alumni.  Dr. 
Ensour, former Prime Minister, 
said:  “Yarmouk University not only 
makes outstanding graduates; it 
also embraces leading professors 
from other universities who have 
worked with them and become 
leaders and symbols of their 
various professions.”

During his patronage, the 
ceremony honored “Distinguished 
Alumni of Yarmouk University” 
organized by the University 
Alumni Club, in the presence 
of Acting President Dr. Ahmed 
Ajlouni, and Minister of Tourism 

and Antiquities Majd Shweikeh, 
thanked the Alumni Club for 
honoring him for sponsoring 
this ceremony, which include a 
group of distinguished graduates 
of Yarmouk University who 
contributed to the construction 
and development of our various 
national and regional institutions.  
The honorary president of the 
Yarmouk Alumni Club, Dr. Sultan 
Abu Orabi, delivered a speech 
in which he said: «We celebrate 
today to honor a constellation 
of university graduates who 
have made the most remarkable 
achievements, and progress in 
their scientific and practical 
career.»

Prof. Fares Howari served as a 
jury for the 6th edition of the 
L’Oréal-UNESCO for Women in 
Science Middle East Fellowship 
which has recognized six leading 
women scientists who have 
made extraordinary discoveries 
in their fields in 2019. L’Oréal-
UNESCO initiative is part of 
the global L’Oréal–UNESCO 
for Women in Science program 
that has recognized over 3,200 
outstanding researchers in its 21-
year history, three of whom have 
gone on to win the Nobel Prizes.

This year, the program has 
received the endorsement of 
H.E. Sarah bint Yousef Al Amiri, 
Minister of State of Advanced 
Sciences, and is being held 
in partnership with Khalifa 
University of Science and 
Technology. An awards ceremony 

to honour the recipients took 
place at W Hotel in Dubai on 
November 11th where Dr. 
Maryam AlYammahi (UAE), 
Dr. Fatma Al Ma’Mari (Oman), 
Dr. Wafa Audah Altalhi (Saudi 
Arabia) and Dr. Nour Alsabeeh 
(Kuwait) each received EUR 
20,000 in the Post-doctorate 
Researchers category. Wafaa 
Ramadan (UAE) and Asma Al-
Amoodi (Saudi Arabia) each 
received EUR 8,000 in the PHD 
Students category, in recognition 
of their contribution to science 
and their aspiring research work.

The L’Oréal-UNESCO For 
Women in Science Middle East 
Program is based on the belief 
that the world needs science, 
and science needs women, 
because women in science have 
the power to change the world.

L’Oréal-UNESCO for Women in Science  
Middle East Fellowship
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CNHS Hosts the Provost and Deans of 
McGill University

On October 29th 2019, 
CNHS hosted the Provost of 
McGill University, Professor 
Christopher Manfredi who 
visited ZU to join the celebration 
to acknowledge the efforts of 
CNHS students who successfully 
completed summer program 
at McGill and discuss further 
and ongoing collaboration 
between both institutions. The 
summer program involved 
theoretical courses, practical 
training and research at McGill 
(Montreal, Canada) which 
ranks among one of the top 
50 universities worldwide. 
The celebration which was 
organized by Dr. Fatme Al 
Anouti, the coordinator for the 
program and collaboration 
between ZU and McGill. The 
ceremony was attended by ZU 
senior administration represented 
by Professor Mohsen Onsy 
and Dean of CNHS Professor 
Fares Howari who handed out 
recognition certificates to the 

proud students. Another delegate 
from McGill consisting of Dean 
of Graduate and Postdoctoral 
Studies Professor J. Nalbantoglu 
and Director of International 
Education Professor A. Saroyan; 
visited on November 11th  and 

met with Dr. Fatme Al Anouti 
the Assistant Dean of Student 
Affairs for CNHS to discuss 
future collaborative partnership 
and opportunities for student 
exchange and study abroad 
programs. 
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Abu Dhabi Campus: 

On October 7th, Public Health and 
Nutrition Club (Department of 
Health Sciences) have organized 
Breast Cancer Awarness Campaign. 
The campaign aimed at increasing 
the awarness of Zayed University 

students  regarding the effective 
means for protection and prevention 
of breast cancer. 

A number of activities were carried 
out, including open discussions wher 
e faculty and students participated, 
in addition to demonstration of 

healty diet containing nutrients 
that help in the prevention of 
breast cancer. Pamphlets and 
brochures which contain  different 
breast cancer awarness messages 
were distributed by the students 
during the event.

Dubai Campus: 

On 28th October 2019 we held a Breast Cancer 
Awareness session on the ZU Dubai Campus, to 
mark the breast cancer awareness month. The 
aim of the awareness session was to highlight 
the importance of preventive measures, screening 
and early diagnosis of breast cancer. The event 
was planned in coordination with the College 
of Natural and Health Sciences, College of 
Business and oncologists from the Shaukat 
Khanum Memorial Trust. The session was well 
attended and supported by the Nutrition and 
Environmental Club students of CNHS, who 
distributed pink roses, ribbons and leaflets to the 
attendees.

Breast Cancer 
Awareness Day
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Diabetes Day
In line with the world’s celebration 
of the Diabetes Day, the 
Department of Health Sciences in 
Abu Dhabi has organized Diabetes 
Day on November 11th. The event 
was very successful in drawing 
the attention of ZU community to 
issues of paramount importance 
to protection and prevention 
from diabetes. This year’s 
celebration focused on the theme 
of ‘Diabetes Must Never Win’. 
The event aimed at educating 
ZU community on how to prevent 
diabetes, encouraging them for 
early screening, as well as, the 
adoption of healthy lifestyle. 
Participants from outside ZU 
included the UAE Genetic Disease 
Association, NYU and Desert 
Shield.  Major activities that were 
conducted included nutrition 
education, demonstration of 
healthy food, free screening for 
blood glucose and lipid profile and 
physical activity program. 

Majors day (2019)
CNHS participated in the majors 
Day 2019. Every college get to 
promote their majors on this day. 
CNHS college offers 3 majors: 
Public Health and Nutrition 
(PHN), Environmental Science and 
Sustainability (ESS) and Psychology 
(PSY). CNHS also offer 2 Minors. 
Minor in Psychology and Minor in 
Public Health and Nutrition. All 
the faculties and student success 
leaders and representatives came 
together to promote the majors to 
new students who are still in UC 
doing their foundation courses.
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Delegates of Cambridge University, 
UK visited the CNHS on 10th 
December. The team was led by 
Prof. David Cardwell (Pro-Vice-
Chancellor, Strategy & Planning), 
Christopher Whitney (Senior 
Director of Partnerships) and Prof. 
Madeleine Atkins (President, Lucy 
Cavendish College- University of 
Cambridge). They discussed joint 
opportunities in terms research 
and joint programs. They delegate 
from Cambridge University toured 
CNHS research labs including the 
coral, food science, and analytical 
labs. In the food lab they saw the 
students preparing healthy food 
that need suitable for sensitive 
population with cardiovascular 
disease, obesity, diabetes etc. They 
also visited the remote sensing 
lab and received a brief about 
Mars research, climate model of 
Mars and other applications like 
explorations, mineral research and 
Juliflora plant growth studies. 

Visit from Cambridge University

Good Luck Hazza
CNHS students  participated  in hashtag # ــه ــى الل ــا ع  #توكلن
Good luck Hazzaa AlMansoori while Major Hazzaa 
Al Mansoori departing earth to space. Students and 

faculty members participated in this activity at Abu 
Dhabi campus promenade.

CNHS and Space Mission
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ZU in News
Zayed University louds UAE’s Space mission and the 
first Emirati Astronaut Hazza Al Mansouri’s visit to the 
International Space Station. We congratulate him and 
rejoice with the nation for this remarkable achievement. 
A full-page appreciation advertisement was published 
in Gulf News on behalf of Zayed University. 

International Collaboration
CNHS Space Research activities attract regional visitors. 
A delegate from Bahrain  visited CNHS to tour our space 
related capacity. CNHS team organized several  building 
capacity event for them such as a training on software’s. 
Mr. Ebrahim AlBurshaid from NSSA (National Space 
Science Agency) Bahrain got trained by CNHS experts on 
software, hardware and research on 10-11th December.  
Prof. Fares Howari, Prof. Yousef Nazzal, Dr. Nadine Bou 
Orm, Dr. Muhammad Naseem, Dr. Mutaz Muhammad, 
Dr. Gheorghe Acbas, Manish Sharma and Cijo Xavier 
were shared their expertise. 

CNHS Graduation 
Ceremony in Dubai 
Campus

The College of Natural and Health Sciences organized 
Graduation Ceremony for graduates of the academic year 
2019-2020 on Wednesday, Dec 11th at Dubai campus. This 
event was attended by the Dean, associate & assistant 
dean, departmental chairperson, faculty/staff and 
students of CNHS, Dubai campus.  Each one of the college’s 
administrators gave a short talk as a word of wisdom to 
the departing students, also one of the graduates voiced 
out the satisfaction & happiness of her graduating peers.

In Total, 41 students completed their bachelor’s degree; 
14 from Environment Science and Sustainability, 12 
students from Public Health and Nutrition and 15 from 
Psychology & Human Services. 

Website Launch
CNHS 
Launched a 
new website 
only to 
publish our 
achievements 
in space 
research 
sector. This 
site was 
designed and 
launched by 
Dr. Gheorghe 
Acbas. It can 
be accessed at 
http://hyper.
zu.ac.ae. The 
website has 
two parts: the 
GIS data part 
and a website 
blog(posts) 
part. Both are managed by the same database. It is 
an interactive spectral library website.  Posts have a 
tag, so that can be sorted. The tags are: news, article, 
conference, department, initiatives. We can also add 
pictures to the post. 
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1. Research on Origin Of Tsunamis

Prof. James Terry and his team from 
Australia and the UK investigated 
the origins of the two deadly 
Indonesian tsunamis (Sulawesi 
and Krakatoa) that occurred in 
late 2018. This work added to their 
continuing research theme over the 
last five years that addresses the 
importance of other mechanisms 
for tsunamigenesis besides 
undersea earthquakes. Such types 
of tsunamigenesis, for examples 
large submarine landslides and 
volcanic activity, are not as well 

recognised or understood for their 
hazard potential.

2. Editorial Board Member

Prof. James Terry was appointed 
to the Editorial Board of the 
journal Natural Hazards. He also 
continues to serve on the Editorial 
Board of Geoscience Letters and 
the International Advisory Board 
of the Singapore Journal of Tropical 
Geography.

Research
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3. Marine Environment: Whale 
and Dolphin Research Lands In 
Zayed University

Whales and dolphins are well 
known marine creatures, but 
not many people know that they 
are regular inhabitants of UAE 
waters. Specifically, dolphins are 
frequently sighted very close to the 
shores of Dubai and Abu Dhabi, as 
they always been habitual marine 
species of the UAE coastline.

Importance of studying whales and 
dolphins Whales Sentinel species 
of our marine environment What 
do we know about dolphins and 
whales in the Gulf.  

4. Establishing an Ecological 
Model of Mangroves-Microbes 
Interactions at the ZU

Mangroves are the largest costal 
vegetation in the gulf region, it 
covers around 150 square kilometer 
of UAE coastline, which plays a 
pivotal role in the stabilization 
of local ecosystem. Mangrove 
swamps in the UAE offsets roughly 
around 600,000 kilograms of 
carbon per hectare. The majority 
of mangroves species in the UAE 
are Avicenna Marina known as 
the grey mangroves. Mangroves 
are important ecologically; it acts 
as wildlife refuge for crabs and 
snails, also as fish nursery. For 
these reasons, experiments will 
be done on mangroves in Zayed 

University’s Laboratory. We visited 
Ramhan Island in September 
2019 to collect some mangroves. 
Ramhan is a private island, which 
is located in Yas in Abu Dhabi. 
Ramhan Island was chosen due 
to the fact that trees there are 
badly infected by some fungal and 
bacterial strains. To study the 
health of mangroves more in detail, 
we acclimatized the plants that we 
brought from the island as well as 
we grew the mangrove seedlings in 
our greenhouse here at the ZU. We 
isolated some fungal strains from 
the local mangroves and began to 
investigate the molecular basis 

of infection in local mangroves 
which are ecologically important 
halophytes. These studies will then 
be extended from Lab to landscape 
level soon.   

5. Dr. Naseem Edited Book on 
New Methods In Plant Stem Cells 
Research 

This book deals with the latest 
technologies and methods used by 
researchers to study mechanisms 
that control the stem cell signaling in 
plants.  The topics discussed in this 
book include shoot apical meristem 
inoculation assay; plant associated 
microbes that alter root growth by 
modulating root apical meristem; 
visualizing auxin and cytokinins 
signaling activity; 3D analysis 
of mitosis distribution pattern 
in the plant root tip with iRoCS 
toolbox; and micropropagation 
of rosaceous species SAM grown 
in temperate climate. Written in 
the highly successful Methods in 
Molecular Biology series format, 
chapters include introductions to 
their respective topics, lists of the 
necessary materials and reagents, 
step-by-step, readily reproducible 
laboratory protocols, and tips on 
troubleshooting and avoiding 
known pitfalls. Comprehensive 
and authoritative, Plant Stem 
Cells: Methods and Protocols is a 
useful resource for all researchers 
interested in learning more about 
this developing field.
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Clubs and Field Trips

CNHS participated in the majors 
Day 2019. Every college get to 
promote their majors on this day. 
CNHS college offers 3 majors: 
Public Health and Nutrition 
(PHN), Environmental Science 
and Sustainability (ESS) and 
Psychology (PSY). CNHS also offer 

2 Minors. Minor in Psychology 
and Minor in Public Health and 
Nutrition. All the faculties and 
student success leaders and 
representatives came together 
to promote the majors to new 
students who are still in UC doing 
their foundation courses.

Educational Movie Event
17 October 2019 – Zayed University, Dubai

Sustainable 
Campus 
Initiative 
(2019)

Students from the environmental 
club went to a 4-day workshops 
about the Sustainable Campus 
Initiative and were educated about 
the Green Campus Audit (GCA) and 
Sustainable Action Project (SAP) 
for universities. The objective is to 
enable students to reach out to the 
community in order to take action 
towards promoting sustainability. 
The students will be trained on 
how to undertake Sustainable 
Action Project and help set trends 
and shape society`s actions towards 
caring for the environment.
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BIO 202 Students Field Trip to 
Hydroponics, Aeroponics and 
Coral Lab, CNHS, AUH Campus

Bio 202 students from Dubai 
Campus, accompanied by Dr. 
Sreepoorna Pramodh, visited 
AUH campus on 5th November. 
The visit was aimed at reinforcing 
concepts related to plant nutrition 
and physiology. They visited 
the Hydroponics lab, where Dr. 
Muhammad Naseem gave them 
a detailed explanation about the 
setup, importance and necessity 
of a hydroponics lab. Students had 
an informative, interactive session 
with Dr. Naseem. The next visit 
was to the aeroponics chamber, 
where Dr. Yousef Nazzal and his 
internship students demonstrated 
and explained the aeroponic system 
for growing plants. Students were 

briefed about the differences and 
advantages of the aeroponics system 
over the hydroponic system. The 
final visit was to Dr. Henrik Stahl’s 
Coral lab, where senior project 
students gave us a very good tour of 
the lab, followed by comprehensive 
explanation about what are corals, 
their importance and research 
being carried out at ZU campus. 
At the end of the trip, students 
were excited and brimming with 
new ideas for their senior projects 
and internship and reported that 
they gained deeper understanding 
about plant physiology and latest 
advancements in plant and marine 
biology research.

Field Excursion 
to the Jebel 
Faya 

In October, Prof. James Terry took 
the Dubai classes of ENV241 Earth 
Systems for a field excursion to the 
Jebel Faya escarpment range in the 
Mleiha district of Sharjah. The trip 
was accompanied by Dr. Munawwar 
Khan. Four-wheel drive transport 
to reach off-road locations and 
additional expertise were organised 
by the Mleiha Archaeological Centre. 
Students learnt about earth surface 
processes in deserts through on-
site lectures and various activities 
and discovered how the UAE has 
some unique locations for observing 
aeolian geomorphology and arid zone 
landscapes. Geology, denudation, 
mountain building, tectonics, mass 
movements, weathering and long-
term environmental change were 
all topics of discussion.  Students 
enjoyed the opportunity to examine 
fossils and different rock types in 
their natural settings. After the 
field activities, there was also a 
chance for students to appreciate the 
educational displays at the Mleiha 
Archaeological Centre covering the 
Palaeolithic, Neolithic and Bronze 
Age periods in the region.
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Life Changing Lesson for Zayed 
Student Aiming to Be a 21st 

Century Leader
“Even if we cannot change the 
world, let us start by changing 
someone’s world”. This is the 
powerful inspiring message that 
Zayed University student Fardous 
AlHashmi, brought back from 
her life changing experience of 
participating to the University 
Scholars Leadership Symposium 
(USLS) 2019, hosted by the 
Humanitarian Affairs Asia and 
the United Nations Development 
Program (UNDP) in Kuala Lumpur, 
Malaysia last August.

Fardous AlHashmi was nominated 
the Zayed University delegate 
to the USLS, a yearly week-long 
event that acts as an international 
platform to provide the next 
generation of leaders with a vision 
of how to distinguish themselves as 
future leaders of the 21st century. 

The theme of this year Symposium 
was “Together We Serve” with 
the purpose of spreading a strong 
message to the young emerging 

leaders that could work together 
to build a better world through 
Servant Leadership. 

Delegates from over 83 different 
countries gathered at the event and 
were joined by prominent speakers, 
a panel of professional trainers, 
life coaches and world-renowned 
humanitarian workers for a truly 
life changing experience.

Among the most inspiring 
presenters, reported Fardous, was 
Tun Dr. Mahathir bin Mohamad, 
current prime minister of Malaysia 
and his concepts of leadership and 
followership. Fardous commented: 
“I learned that leadership is a 
choice and not a rank. Leaders 
at the top of organizations who 
use authorities to command the 
people, are only obeyed and not 
followed. On the other hand, 
many individuals at the bottom of 
organizations have no authorities, 
but people follow them because 
they simply pay attention to the 

smallest things around them”.

All delegates had the opportunity 
to meet with refugee children and 
experienced hands on how taking 
actions can make permanent 
changes in someone life: “…people 
will forget your names and how you 
look like, but they will never forget 
how you make them feel…”. 

Among other world-renowned 
prominent speakers were Sam 
Cawthorn, motivational speakers, 
Chris Temple, award-winning 
filmmaker and humanitarian, 
Hillary Yip founder and CEO of 
MinorMynas. Fardous reflected that 
the most important feature they all 
had in common was selflessness. 
Although they ended up making a 
difference globally, they all started 
from nothing, and this was one 
crucial aspect that inspired all the 
young delegates: everyone can make 
a difference to improve the world of 
today. “To give back you don’t have to 
acquire any skill or abundance, you 
don’t even have to be a politician, a 
government official, a billionaire or 
hold any rank to make a positive 
change to the world. All you need 
is to have a passion and a burning 
desire to make a difference, to 
dream big, be willing to give and 
not to take and be prepared to leave 
your comfort zone and go the extra 
mile”, Fardous commented, ready to 
transfer and share her enthusiasm 
and her new knowledge to her peers 
back in Zayed University. Fardous 
sincerely thanks University 
Scholars Leadership Symposium, 
Humanitarian Affairs Asia, the 
Government of Malaysia, Universiti 
Teknologi PETRONAS, and 
specifically UTP Centre for Student 
Development for the amazing life 
changing opportunity given.

Achievements
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Instructional Videos for Statistics

Dr. Ziad Adwan has been making 
instructional videos for Statistics 
(In MTH 213 and MTH 281) 
since he joined ZU in spring of 

2019. These videos are made for 
students; they always start from 
scratch and assume that the 
student has no prior knowledge of 

the subject. Videos 
range from 5 minutes 
to 35 minutes in 
length. They have 
been well-received 
by students in ZU 
in both campuses. 
It has been noticed 
that students who 
watch these videos 
score better grades 
on their tests. Dr. 
Adwan also received 
many “Thank You” 
emails from students 
in both campuses 
who felt that these 
videos helped them 
getting better 

grades in their Statistics courses. 
Below are some screenshots of the 
webpage: https://www.showme.com/
Ziad-Adwan#Courses.

ZU Wellness & Nutrition Center
The idea started from SAHIM to the provost office with 
the support of the collage Dean Prof. Fares we decided 
to establish it under the our college, the center Goals is 
to provide a great opportunity to raise awareness and 
help students with dietary and nutrition aspects of 
their lifestyle , we have received 3 PHN for internship 
students and one senior project has been done in the 
center and now we are receiving a lot of applicants 
for internship and volunteering, The soft opening 
day 2/10/2019 , our center is managed by Khulood 
PHN graduate who is volunteering since summer 

2019 in managing the wellness and nutrition center 
issues like booking the client and providing nutrition 
assessment and more. Wellness center information 
as a creative service is created and managed by 
Amani an Adjunct instructor at PHN - ZU since April 
2014, Amani is holding a medical license, in Medical 
Human Nutrition by DOH & MOH, RDN & RD with 
Life coaching with Medical MBA and leading a team 
of 160 ladies ( RUN for FUN).  

Location: F2-0-16, Zayed University, Abu Dhabi 
Campus



17 Fall 2019 | Issue 10College of Natural and Health Sciences Newsletter

Conferences,  
Workshop & Lectures

1. Conference on Computational and 
Molecular Biology (MCCMB’19) 

Dr. Muhammad Naseem gave a talk 
and presented a poster at the Mos-
cow State University in Moscow 
Conference on Computational and 
Molecular Biology (MCCMB’19) on 
a theme of   Stem Cells Immunity in 
Plants. The tips of the plants grow 
sterile; however, no mechanism of 
the immunity in shoot tip is known 
as yet.  The Arabidopsis shoot 
apical meristem (SAM) is among 
three stem cells niches, which are 
self-renewable reservoirs for the 
future organogenesis of leaf, stem, 
and flowers. The SAM signaling 
networks maintain a balance be-
tween the self-renewal of the stem 

cell population and the conversion 
of stem cells progeny into differen-
tiated cells. To reconstruct a tran-
scriptional framework of the dif-
ferentially expressed genes (DEGs) 
pertaining to various SAM cellular 
populations, we adopted large-scale 
transcriptome datasets from the 
public repository Gene Expression 
Omnibus (GEO). We found distinct 
sets of genes for various SAM cellu-
lar populations that are enriched in 
immune functions such as immune 
defense, pathogen infection, biotic 
stress, response to salicylic acid and 
jasmonic acid and their production 
in plants. We delineated immune 

genes to their respective pro-
teins and identify interactions 
among them by mapping a tran-
scriptome-guided SAM-interac-
tome. Furthermore, we analyzed 
CLV3p-mediated immunity with 
innate immune responses in plants 
showing distinct transcriptional 
regulation by these immunity types 
in plants. Our analysis unleashed a 
repertoire of immune related genes 
in the SAM. We also mapped a 
SAM-interactome that will help the 
community in designing functional 
experiments to study the specific 
defense dynamics of the SAM-cel-
lular populations. These results are 
under review for publication in the 
journal of PLOS Computational  
Biology. 
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2. 14th Sustainable Development Of Energy, 
Water and Environment Systems

Dr. Yousef Nazzal participated in 
the international conference 14th 
sustainable development of ener-
gy, water, and environment sys-
tems organized by University of 
Zagreb, Croatia from Oct.1-6, 2019 
in Dubrovnik, Croatia. The confer-
ence attendees about 700 partici-
pants from 63 countries. Dr. Nazzal 
presentation was on Hydrological 
vulnerability and pollution risk 
mapping to Liwa area, also Dr. 
Nazzal chaired the session ‘Waste 
and Wastewater Treatment and  
Sustainability’.

4. 41st ESPEN Congress on Clinical Nutrition

In August 31th Prof. Dimitrios 
Papandreou attended the 41st 
ESPEN Congress on Clinical 
Nutrition and presented 
his research topic on “Neck 
circumference and its relation 
to obesity in Emirati subjects”. 
ESPEN stands for European 
Society for Parenteral and Enteral 
Nutrition. As since 2015, there are 
5 parallel sessions along 4 ‘tracks’ 
throughout the program focusing 

on topics in the acute, chronic, 
pediatric and geriatric settings. 
The programme of ESPEN 2019 
offered a great opportunity for 
physicians, dietitians, pharmacists, 
nutritionists, scientists and nurses 
involved in the field of nutrition and 
metabolism to meet and discuss 
cutting edge science in an informal 
ambience, reinforcing old and 
stimulating new collaborations.

3. FIP World 
Congress

A collaboration established by Dr. 
Carole Ayoub Moubareck with 
Cleveland Clinic Abu Dhabi has 
led to a presentation entitled 
“First Comparison of Chromogenic 
Medium to Automated Assay 
for Surveillance of Carbapenem 
Resistance” at the renowned FIP 
World Congress of Pharmacy 
and Pharmaceutical Sciences in 
September 2019. The objective of 
the presented study was to evaluate 
the performance of CHROMagar 
KPC chromogenic culture versus 
Xpert Carba-R molecular method 
to screen carbapenem-resistant 
bacterial isolates from rectal 
swabs. The results suggested that 
CHROMagar KPC provides a less 
expensive screening, but Xpert 
Carba-R may be an accurate and a 
faster alternative.
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5. Asia Oceania Geosciences Society (AOGS) 16th Annual Conference

Over 28 July – 2 August 2019, 
Prof. James Terry helped organize 
the Interdisciplinary Geosciences 
(IG) section of the Asia Oceania 
Geosciences Society (AOGS) 16th 
Annual Conference.  This was held 
at the Suntec Convention Centre 
in Singapore.  Approximately 
2500 delegates from 53 countries 
attended the conference.  Prof. 
Terry is currently Secretary of 
the Interdisciplinary Geosciences 
Section of the AOGS.  He 
co-hosted the IG Business 
Meeting and the speakers for 
Distinguished Lectures.  The main 
Distinguished Lecture was given 
by internationally renowned Dr 
Nerilie Abram of the Australian 
National University, who delivered 
her talk on “Tight Coupling 
of Tropical Indian and Pacific 
Climate Variability Through the 
Last Millennium”.

Prof. Terry was also convener of 
the session IG04 Natural Hazards 
and Disaster Risk: Current and 
Historical Perspectives, jointly 

with Dr. Vena 
Pearl Bongolan 

(University 
of the 
Philippines) 
and Dr Fiona 
Williamson 
(Singapore 
Management 
University).  
Key highlights 
of that session 

were as follows:

• The session included close to 
50 presentations and took up 
a full day on day two of the 
conference.

• Lead authors of presentations 
represented many different 
countries, including China, 
Germany, India, Indonesia, Italy, 
Japan, Korea, The Philippines,

 Singapore, Taiwan, United 
Kingdom, United States.

• Topics covered issues across the 
broad sphere of hazards and 
disaster risk.  Amongst others, 
these included:  desertification, 
disaster risk reduction, drought, 
earthquakes, extreme weather, 
flash floods, human responses, 
increasing resilience, insurance, 
landslides, modelling, radon 
gas, satellite imagery, sea level 
rise, sinkholes, storm surge, 
tsunamis, typhoons, volcanic 
activity, wildfire.

• The invited guest speaker was 
tsunami expert Prof. Kenji 
Satake from the University of 
Tokyo, who spoke on “Records 
and Damage from Recent 
and Historical Trans-oceanic 
Tsunamis”.

• The session was recommended 
by the International Science 
Council Regional Office for Asia 
and the Pacific (ISC ROAP).

Pacific Islands Science 
Technology and Resources 
Network Conference

 Singh, K., McKeown, M. and 
Terry, J. 2019.  Responses of 
a high altitude wetland to 
late-Holocene environmental 
changes in Taveuni, Fiji. STAR 
2019, Pacific Islands Science 
Technology and Resources 
Network Conference, 19–22 
November 2019, Suva, Fiji.

Re-examining Bangkok’s 
Hfloods of AD 1785 and 1983. 
8th APHW International 
Conference (Asia-Pacific 
Association of Hydrology and 
Water Resources)

 Terry, J.P., Winspear, N. and Goff, 
J. 2019.  Re-examining Bangkok’s 
historical floods of AD 1785 and 
1983. 8th APHW International 
Conference (Asia-Pacific Associa-
tion of Hydrology and Water Re-
sources), Indian Institute of Tech-
nology Roorkee, 21–23 November 
2019, Rookee, India.
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A Spatial Assessment of 
Typhoon Vulnerability Across 
Vietnam, Based on Hazard 
Exposure And Adaptive 
Capacity. Asia Oceania 
Geosciences Society (AOGS), 
16th Annual Conference 

 Nguyen, A.K., Terry, J.P. and 
Liou, Y.-A. 2019.  A spatial 
assessment of typhoon 
vulnerability across Vietnam, 
based on hazard exposure and 
adaptive capacity. Asia Oceania 
Geosciences Society (AOGS), 
16th Annual Conference, 28 July 
– 2 August 2019, Singapore.

Rock Oyster 14C Chronologies 
for Comparing Relative Sea 
Levels in Thailand Since the 
Mid-Holocene. Asia Oceania 
Geosciences Society (AOGS), 
16th Annual Conference 

 Terry, J.P. and Oliver, G.J.H. 2019.  
Rock oyster 14C chronologies 
for comparing relative sea 
levels in Thailand since the 
Mid-Holocene. Asia Oceania 
Geosciences Society (AOGS), 
16th Annual Conference, 28 July 
– 2 August 2019, Singapore.

Tsunami Threats Facing Fiji’s 
Capital City (Suva) From 
Submarine Landslides, as 
Reassessed From Holocene 
and Recent Reef-Boulder 
Deposits. 20th INQUA Congress 
(International Union for 
Quaternary Research).

 Lau, A.Y.A., Terry, J.P., Ziegler, 
A., Pratap, A. and Harris, D. 
2019.  Tsunami threats facing 
Fiji’s capital city (Suva) from 
submarine landslides, as 
reassessed from Holocene and 
recent reef-boulder deposits. 20th 
INQUA Congress (International 
Union for Quaternary Research), 
25–31 July 2019, Dublin, Ireland.

6. Dubai Nutrition Conference

Dubai Nutrition Conference, 
organized by the Dubai Health 
Authority, was held on 24 to 26 Oct 
2019, in Intercontinental hotel, 
Festival City. Around 1000 health 
care professionals participated in 
the event. The College of Natural 
Health Sciences faculty were played 
an integral role in the success of 
the conference. 

Invited speakers from ZU were: 
Teresa Arora, Mariapaola Barbato 
& Carole Ayoub Moubareck; Dr. 
Haleama Al Sabbah & Rola Al 
Ghali moderated some sessions

Dr. Mirey Karavetian was part of the 
scientific committee responsible for 
speaker & topic selection, reviewing 
abstracts, moderating sessions and 
writing reports generated from the 
conferences for the press. Moreover, 
she conducted an ESPEN LLL 
workshop on “nutrition support 
in GI diseases” with other LLL 
instructors form the region. 

16 ZU students from the 
Public Health and Nutrition 
Major attended the conference 
chaperoned by Dr. Myriam Abboud. 
They were sponsored by the college 
and represented the ZU booth in 
the conference.

All participating members from 
the college were invited to a gala 
dinner and received certificates 
and trophies.

Details of the conference can be 
found on https://dinc.ae/
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7. 9th ESIG Conference
Prof. Fares Howari along with Prof. 
Yousef Nazzal, Dr. Gheorghe Acbas 
and Cijo Xavier attended the 9th 
Emirates Space and Innovation 
Group conference at UAE 
University AlAin. Prof. Fares talked 
about ‘Develop an Emperical and 
computational data catalogue to 
enable Un-mixing of hyperspectral 
data: Theory and Application’

8. Global Manufacturing and Industrialization Summit (GMIS) 2019

Zayed University student, Mariam Abdulla Mohamed 
Jasim Alhammadi, joined the prestigious Global 
Manufacturing and Industrialization Summit (GMIS) 
in July 2019, held in Yekaterinburg (Russia) and co-
chaired by his H.E. Suhail Mohamed Al Mazrouei, 
Ministry of Energy and Industry. 

Mariam, now at her final year of the Life and 
Environmental Science program, College of Natural 
and Health Science, Abu Dhabi Campus, was invited 
to attend GMIS after she had joined the Future 
Sustainability Leaders (FSL) Program, a year-long 
program led by Masdar starting at the Abu Dhabi 
Sustainability Week. The target of the Masdar FSL is to 
educate and empower university students to become the 
next generation of sustainability leaders, by providing 
learning in topics like sustainability, renewable energy, 
energy policy and entrepreneurship. Mariam, along 
with other students, worked on a proposal focused on 
modelling a sustainable city. 

At GMIS the students had the opportunity to participate 
in a series of unique activities, including presentations 
at the Innovation Theatre (TEDx Style), workshops 

and mentorship sessions and to engage with senior 
representatives of state corporations and some of the 
largest companies in industrial sector. 

“I’m so glad that I had this opportunity to attend the 
summit in Yekaterinburg. It was an amazing 3 days 
experience, during which we had the chance to meet 
with many inspiring people from UAE.”, Mariam 
commented. 

The Summit was co-hosted by the Ministry of Industry 
and Trade of the Russian Federation, the Government 
of Sverdlovsk Region and the Russia Export Center.

The GMIS was established in 2015 as an initiative of the 
UAE Ministry of Energy and Industry in collaboration 
with the United Nations Industrial Development 
Organization (UNIDO). It is the world’s first global 
gathering for the manufacturing community, uniting 
influential delegates, visionary world leaders, expert 
industry CEOs, ground-breaking researchers and 
specialist academics to share their experiences and 
insights to reshape the future of manufacturing with 
the adoption and development of Fourth Industrial 
Revolution (4IR) technologies.

Round table discussion in one of the workshop meetings 
held at the GMIS. Zayed student Mariam Abdulla Mohamed 

Jasim Alhammadiisis the third from the right.

H.E. Suhail Mohamed Al Mazrouei, Ministry of Energy and 
Industry and the student group. Zayed student Mariam 

Abdulla Mohamed Jasim Alhammadiis the 4th from the left.
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9. Research Seminar 
The Associate Professor Carole 
Ayoub Moubareck delivered a re-
search Seminar on the 25th Sep-
tember 2019 to diffuse the results 
of the first investigation on carbap-
enem resistance in Dubai. Dr Na-
jiba M. Abdulrazzaq, Head of the 
Infection Prevention and Control 
Central Committee at the Ministry 
of Health and Prevention attended 
this seminar as well as collabora-
tors from private and governmen-
tal hospitals. The presentation dis-
cussed partly the National Action 

Plan on Antimicrobial resistance 
formulated by the National Anti-
microbial Resistance Committee 
in 2019. The low level of resistance 
in Enterobacteriaceae and high 
levels in Acinetobacter baumannii 
and Pseudomonas were highlight-
ed. Dubai is a major economic and 
touristic pivot in the Gulf region 
and therefore continuous surveil-
lance on carbapenem resistance is 
crucial to limit the spread of that 
health hazard in the area.

10. ADEC Internal 
Training Workshop

In October 23-24, Prof. Dimitrios 
Papandreou selected by ADEC to 
participate in an internal training 
workshop as an external reviewer 
for new Medical and Health Science 
Programs. The facilitators of the 
training program were 3 experts on 
quality assurance on Health and 
Medical education programs with 
more than 25 years of experience.

12. Sustainable Campus Initiative (2019)
Students from the environmental 
club went to a 4-day workshops 
about the Sustainable Campus 
Initiative and were educated about 
the Green Campus Audit (GCA) 
and Sustainable Action Project 
(SAP) for universities.  

The objective is to enable students 

to reach out to the community 
in order to take action towards 
promoting sustainability. The 
students will be trained on how 
to undertake Sustainable Action 
Project and help set trends and 
shape society`s actions towards 
caring for the environment.

11. Child Brain Development Implications for 
Cognitive and Emotional Development

Dr Jigar Jogia (from psychology) 
gave a talk on Child brain devel-
opment implications for cogni-
tive and emotional development 
to 75 Media and Society- COM 
200 students in Lecture hall 2 
at Zayed University in October. 
The talk introduced students 
to a Neuroscience which is a 
multidisciplinary science that 
is concerned with the study of 
the structure and function of the 
brain, the talk particularly fo-
cussed on children’s brain devel-
opment. Dr Jogia also discussed 
new research in the field includ-
ing his own research in mental 
health and neuroscience. 
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13. Strategic Planning for the Research in the 
3 Disciplines of CNHS

On Sunday, 27 Oct 2019, around 
30 CNHS faculty from the 2 
campuses attended a lecture 
on “Strategic Planning for the 
Research in the 3 disciplines of 
CNHS” by Prof Annemie Schols. 
She is the Scientific Director of 
NUTRIM School of Nutrition 
and Translational Research in 
Metabolism, Maastricht university, 
Netherlands. She shared her 
experience in creating a research 

unit where different disciplines 
can be integrated and fuel the 
research productivity of all faculty. 
Her talk inspired CNHS faculty on 
way to create strategic planning 
for research for the whole college. 
Discussions followed with the 
speaker and a potential MOU 
between institutions was discussed. 
The event was coordinated by  Dr. 
Mirey Karavetian.

14. Managing Stress 
Workshop

As part of the World Mental Health 
day which occurred on Thursday, 
October 10th, 2019 at ZU Dubai 
campus, an interactive workshop 
on “Managing Stress” was offered 
to students by Mona Moussa, 
Assistant Professor in the Psychology 
Department. The sources and root 
causes of stress were explained along 
with interactive activities. Next, 
practical strategies to manage stress 
were explored. More specifically, 
coping skills such as managing exam 
preparation, navigating through the 
challenges of procrastination, and 
viewing mistakes as opportunities to 
learn were discussed. The workshop 
ended with a list of resources and an 
overview of a deep breathing exercise.

15. Mindfulness Workshop Blurb
As part of an initiative run by 
the “Institute for Community 
Engagement” and the “Happiness & 
Wellbeing Council”, a Mindfulness 
workshop was offered by Mona 
Moussa, Assistant Professor at the 
Department of Psychology, over 
a period of 4 weeks, during the 
month of October. The aim of this 
interactive workshop was to provide 
participants with tools to live more 
fully and manage life’s challenges 
more effectively. The basic principles 
of mindfulness were first covered 
along with the science behind 
mindfulness. Next, the root cause 
of stress and the origin of negative 
feelings were covered along with 
suggestions on breaking free from 
negative thinking. Following that, 

suggestions on how to manage stress 
and tolerate feelings of discomfort 
were explored. The workshop ended 
with additional tools and skills on 
ways to incorporate mindfulness in 
daily life.
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16. ENVI Workshop

Two days’ workshop on 
Environment for Visualizing 
Images (ENVI) software was 
organized by Prof. Fares Howari 
in Abu Dhabi campus on 19th 
and 26th September. ENVI image 
analysis software is used by GIS 
professionals, remote sensing 
scientists, and image analysts to 
extract meaningful information 
from imagery to make better 
decisions. ENVI can be deployed 
and accessed from the desktop, in 
the cloud, and on mobile devices, 
and can be customized through 
an API to meet specific project 
requirements. Dr. Sami Ismail 
Elmahdi from American University 
of Sharjah trained ZU students on 
the most sophisticated software. 

18. Compositional Data Analysis in Natural 
and Health Sciences

As part of the CNHS research sem-
inar, Dr. Rafiq Hijazi, Department 
of Mathematics and Statistics, gave 
a research seminar on “Composi-
tional Data Analysis in Natural 
and Health Sciences” on November 
13, 2019.  The talk highlighted the 
statistical methodology of analyz-
ing compositional data including 
Dirichlet Regression. Applications 
on compositional data arising in 
natural and health sciences were 
presented.

17. PSY463 positive psychology art therapy 
workshop

Dr. Jigar Jogia (psychology, 
CNHS) and Dr. Woodman Taylor 
(College of Arts and Creative 
Enterprises) delivered an Art 
therapy workshop as part of his 
PSY463 positive psychology course. 
This interdisciplinary collaboration 
helps the ZU community outside 
of your normal teaching duties 
and was received well by students 
who commented on the workshop 
saying they found it informative 
and engaging. 

In the workshop student’s examined 
Art therapy and creative methods 
of expression through visual art 

media in addition to the therapy 
profession, which originated in the 
fields of art and psychotherapy. 
Positive Art Therapy Theory and 
Practice outlines a systematic 
approach for combining positive 
psychology with art therapy’s 
capacity to transform and 
mobilize client strengths; induce 
engagement, flow and positive 
emotions. Students explored the 
impact of color on mood and the 
transformative nature of visual 

art media in a semi structured 
practical workshop.
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19. Electric field effects on Mutations in DNA:  
Quantum to Multiscale Model

Dr. Alya Arabi 
gave a talk titled 
“Electric field effects 
on Mutations in 
DNA: Quantum to 
Multiscale Model.” 
External factors 
such as intercalators, 
radiations, and 
electric fields can 
trigger higher rates 
of carcinogenic 
mutations in DNA. 
She talked about the 
effect of electric fields 

on the point mutation, a process 
introduced by Löwdin, as a result of 
the double proton transfer reaction 
in DNA base pairs. Results showed 
that the mutation is more likely 
to occur in the GC base pair than 
in the presence of the strongest 
fields applied. It was found that 
the mutation in the AT base pair is 
mainly through tunneling. Results 
from MD simulations followed 
by QM/MM optimizations on a 
solvated dodecamer DNA (shown 
in the figure) were also presented.

20. New Insights into Coastal Vulnerability  
to Extreme Hazard Events in the  
South China Sea

Palaeogeomorphological knowledge 
can be usefully applied to 
understand better the risks that 
marine flood hazards pose to low-
lying coastlines.  Examination 
of coarse clastic deposits on 
tropical coastlines in particular, 
i.e. boulders and mega clasts, has 
been shown to provide valuable 
information on the magnitude and 
frequency of high-energy wave 

events driven by typhoons and/or 
tsunamis, especially if age-dating 
of clast fabric is able establish the 
approximate timing of such events 
over the recent geological past.

This talk by Prof. Terry presented 
results of field investigations in 
the Gulf of Thailand (GoT).  Boul-
ders of various lithologies were 
mapped, measured and sampled 

from different coastal settings, 
including beaches, wave-cut rock 
platforms, Holocene emerged 
reefs, and up to almost 5 m above 
sea level on talus-mantled cliffs 
and slopes.  Using available hydro-
dynamic transport equations, pow-
erful onshore flow velocities over 
5 m/s can be estimated, generated 
by breaking waves during initial 
boulder emplacement according to 
various modes of flow transport. 
These clastic deposits are believed 
to represent evidence of prehistori-
cal typhoons that managed to pen-
etrate the northern GoT over the 
past two millennia, even though 
few storms with similar trajecto-
ries have been observed in modern 
times.  Thus, such deposits indicate 
a poorly recognized risk of extreme 
coastal hazards. Tsunamigenic 
sources in the greater South Chi-
na Sea are also poorly understood, 
with emphasis traditionally placed 
on mega-thrust earthquakes along 
the Manila Trench subduction 
zone as the main risk.  However, 
the possibility of giant submarine 
landslides poses another type of 
tsunamigenic threat that needs 
much greater research attention.
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21. Workshop on antimicrobial resistance 
(AMR) in Muscat, Oman.

During 12-13th November, 
Henrik, Carole and Munawwar 
participated in a “Gulf Workshop 
on Antimicrobial Resistance in the 
marine environment: A one health 
Perspective”, that took place in 
Muscat, Oman. The workshop was 
hosted by CEFAS and the British 
Council in Oman. 

The development of AMR has 
been identified as one of the most 
pressing global threats to human 
health. In recognition of the threat 
posed by the development of AMR 
the UN World Health Organisation 
(WHO), UN Food and Agriculture 
Organisation (FAO) and the World 
Organisation for Animal Health 
(OIE) have established a Global 
Action Plan (GAP) on  Antimicrobial 
Resistance. To date most research 
into AMR has focused on clinical 
settings, however it is becoming 
increasingly clear that the extent 
of AMR in the environment has 
been underestimated and that 
the environment, including the 
marine environment, plays a role 
in enabling the development and 
spread of AMR. Due to demographic 

and environmental factors, the 
marine environment of the Gulf 
Cooperation Council (GCC) region 
may be particularly susceptible to 
the threat of AMR, however there is 
currently little information on the 
presence of AMR in the GCC marine 
environment to inform the need for, 
and design of appropriate targeted 
surveillance activities. To start to 
fill this knowledge gap, and to build 
a network of researchers across 
the GCC addressing this issue, 
the UK-Gulf Marine Environment 
Partnership (UK-GMEP) Program 
has initiated a GCC wide rapid 
baseline survey of the presence of 
AMR in the marine environment, 
which Zayed University is taking 
part it as one of the partners. 
Building on this, the workshop 
brought together GCC and UK 
researchers from this baseline 
study and additional invited experts 
to review the findings of the survey 
and to identify priority actions 
required to develop the knowledge 
base and address AMR in marine 
and aquatic environments in the 
GCC.
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