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Description of the Master
The student should complete 60 ECTS core courses and 30 ECTS elective courses
Core Courses (Mandatory courses)60ECTS:

Introduction to Climate Change ) ) 9
Aaliall el il 3 dadia

Meteorology and Climate Observation ) ) 9

Marine Resources and sustainability ) 6
Labiad ekl o s sl jf gl

Environment Risk Assessment and Management ) 6
i) Hhalaall 5 ) 5 anis

Climate Change Management ) 6
aliall eyl 5 1)

Numerical Modeling and tools ) ) 9
Aoaaadl dadall culld

GIS and Remote Sensing ) ) 9
3 e i) 5 Al jaall cile gleall ki

Research Methodology and Ethics

bl Cand) il 5 cidal
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Elective Courses (30ECTS to be elected by the student)

Code

Course Title

Climate and Ocean Modeling

No. of hours per week

Lec. |

practical | ECTS

Climate Smart Agriculture
ASAl Aet )l g Aaaliall )yl

Nanotechnology and Climate Change
Apaliall il yuill 5 o ol 1S3 il

Sustainable Blue Economy
GuoY iy

Coral Reefs and Climate Change
sl i atlhy Agila, sl et

Energy Efficiency Management in Maritime Industry
a:o);..\l‘ Sleliall ‘f PEOA] pelaS 3)\4)

Environmental Impact Assessment
ol Y auis

Integrated Coastal Zone Management
Adalidl 3habiall ALdSiall 5oy

Climate Change and Biodiversity
Lﬁ):‘*“ &)ﬂ‘}%&ﬁd‘ byl

Global Environmental Governance
Ail) ALl A ya

Strategic Planning and Project Management
e 5 piall 3513 5 oaii) yiuY) Jaghadil)

Quality and Safety Management Systems
Aadludl 583 sl alai 5 510

Climate Change effects on Coastal Dynamics
Jal gl A0l e dalia) e el e,

Adaptation Strategies to Climate Change for Hydraulic Risk

Prevention in Coastal Areas
Glabiall 5 A8 g yugll Hhalaall wiad Laliall el il ae Gl il i
aalatdl

Climate Change Policy of the EU
2 99Y) iYL Apaliall il padll bl

Adaptation and Mitigation to Climate Change in Spatial Planning
NS a3l o Agaliall el jadl) e Cabadl) y CaSall ciliad i
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Course Description

(1) Core Courses

Lec. 2h, Lab. 2h (9ECTS)
The climate system of the Earth. Climate dynamics; factors cause climate change across different time
scales and how those factors interact; human activity and Greenhouse effect, changes in ocean
temperature, sea level and acidity due to global warming; the difference between past, recent, and future
climate; the different theories and models used to predict the future climate; how satellites and other
technologies are revealing the global signals of a changing climate; the potential social and economic
consequences of climate change. Urban climate change.

Meteorology and Climate Observationgabiall s sl 2a )

Lec. 2h, Lab. 2h (9ECTYS)
Basic definitions; Description and understand the meteorological variables; Solar Radiation; Terrestrial
radiation, The Earth-atmosphere energy balance, weather maps; weather forecasting methods (Persistence
method, Trends method, Climatology method, Analog method...). Utilization of standard meteorological
instruments; Practical problems in measurements and recording systems; Analysis of microphysical
processes in warm and cold clouds. Properties of radiation and radiative transfer in the
atmosphere.Climate versus weather.

Marine Resources and sustainabilityialSical) 4paiill g 45 jaul) 3 ) gall

Lec. 2h (6ECTS)
Living and non-living resources; economics of major renewable and non-renewable aquatic resources;
Production, preservation, and processing of fish and shell fish; Inorganic resources from the sea; Organic
resources from the sea; resources from the coastal and near-shore areas; resources from the deep sea;
resources from the sediments; energy from the sea; desalination; Marine resources and climate change;
the concepts of sustainability; the balance between environmental, social and economic systems;

Environment Risk Assessment and Managementasiull jhliall 5 )3f g auii

Lec. 2h (6ECTYS)
Definition of risk in the context of environmental management and compares expert and layman
approaches to risk assessment; Exposure measurement; toxicology; assess environmental risk in terms of
effects on human health and safety; Difficulties inherent to such analyses (e.g., cumulative and
synergistic effects, uncertainty); Different approaches to risk management (prevention, mitigation,
compensation) as well as the regulatory and legislative context to risk assessment and management; Sea
Level Rise, ocean acidification, and coral bleaching as risks associated with climate change; develop a
basic understanding of environmental health and risk assessment and its role within the risk management
process; develop a basic understanding of how to assess impact of pollution such as air pollution, water
pollution on_geavirenment and human health; different risk assessment formats and their use in
environmenfal Health'stutlies; hazard identification and dose response calculations.

Page 13 of 18
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Lec. 2h (6ECTS)
Current knowledge and perceptions of the causes and consequences of natural climate variability and
global warming induced by human activity; environmental management responses and management of
risks to the environment and society; principles and practices of climate change risk and vulnerability
assessment; climate change adaptation planning and evaluation supported by effective stakeholder
engagement practices; examples of Policy development and implementation globally in relation to both
climate change adaptation and mitigation of greenhouse gas emissions.

Numerical Modeling and toolsd: sl 4a1alll cullu

Lec. 2h, Lab. 2h (9ECTS)
Basic theory and methods for numerical problem solving with or without a computer; Languages for
Scientific Programming (MATLAB and Fortran); Present and report the model results; practical use of
computers for scientific and technical calculations; applying a numerical model; Design and develop
simple model using MATLAB and Fortran to study ocean climate; Design and develop simple model
using MATLAB and Fortran to project a short period of meteorology parameters up to 2 weeks.

GIS and Remote Sensing: (& i) g 4 aal) cila glaall ki

Lec. 2h, Lab. 2h (9ECTYS)
The hardware and software components of a Geographic Information Systems (GIS) and reviews GIS
application; data structures and basic functions; methods of data capture and sources of data; the nature
and characteristics of spatial data and objects; the basics of remote sensing; characteristics of remote
sensors and remote sensing applications in academic disciplines and professional industries; the
principles of remote sensing for earth observation, in particular: physical principles of the visible,
infrared and microwave section of the electromagnetic spectrum, remote sensing platforms and sensors,
data acquisition, storage and processing, image processing and analysis, remote sensing applications in
geosciences.

Research Methodology and Ethics ralad) Call callad g CLEMA

Lec. 2h (6ECTS)
Overview of research and its methodologies; literature review; selection and definition of a research
problem; Qualitative and Quantitative research methods; different types of research; technical writing of
research papers and reports; publishing process; ethical considerations in conducting and writing
research; plagiarism, falsification and fabrication.

Page 14 of 18



.«,J !.In' /_,'f

g

(2) Elective Courses

Modeling<taaall s #liaf daial

Lec 2h, Lab 2h (9 ECTS)

History of climate modeling. Principles of Earth system modeling, emphasis on atmosphereand land-
surface components; Climate forcing; Appropriate use of models; one- and two-way downscaling
modeling strategy from global scale to regional scale; review of governing equations; finite difference,
finite element, and spectral methods; accuracy and stability analyses; data assimilation and ensemble
prediction methods; and boundary treatment for ocean and atmospherlc models.

priculturehsil o150y ALl i iz

Lec. 2h, Lab. 2h (9 ECTS)

Water management; Soils and their management for Climate-smart agriculture; Sound Management of
Energy for Climate-smart agriculture; Conservation and sustainable use of genetic resources for food and
agriculture; Climate-smart crop production system; Climate-smart Livestock; Climate-smart fisheries and
aquaculture; Developing sustainable and inclusive food value chains for Climate-smart agriculture;
Mainstreaming Climate-smart agriculture into National Policies and Programmes; Financing Climate-
smart agriculture; Disaster Risk Reduction: Strengthening Livelihood Resilience; Making Climate-smart
agriculture a work for the most vulnerable: the role of safety nets; Capacity development for climate-smart
agriculture; Assessment, monitoring and evaluation; Climate-smart agriculture in Egypt—the way
forward.

ehiliall i il g sl il

Lec. 2h, Lab 2h (9 ECTS)

Introduction to nanomaterials; Novel properties of nanomaterials; Nanomaterials for food production;

Environmental, safety and health aspects of nanomaterials; Lightweight Nano-composite materials; Nano-

coatings; Nanocatalysts; Nanotech sensors; Ways in which Nanotechnology could combat with Climate

Change; Nanotechnology solutions for climate change and global warming; Climate change and tropical
ges; Nanotechnology in sustainable agriculture.

Lec. 2h (6 ECTS)

Definition of Blue Growth; Pillars and components of Blue Growth; Blue growth policy framework;
Marine environment monitoring services (Integrated Maritime Surveillance); Integrated and Resilient
Coastal and Sea Spatial Planning (IRCSSP); The ecological impact of fisheries; The use of seabed: risks
and opportunities; Sustainable marine and coastal tourism/cultural heritage; Marine biotechnology;
Renewable energy sources and energy efficiency for Blue Growth

‘Coral Reefs ( e AU i) g Al sal) Giladd)
Lec. 2h, Lab. 2h (9 ECTS)
The key geological, oceanographic, and biological factors effecting coral reef and their response; Impacts

of climate change on coral reefs (bleaching, resilience, disease); coral reef resilience and specific
reference to the future and fate of the Great Barrler Reef and other seas; Predlctlons of worst and best case
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Lec. 2h (6 ECTS)
Systematic assessment of problematic energy areas within a small to medium business environment and to
recommend appropriate solutions (technology & behavior); conducting financial assessments of each
solution recommended; how to assess solutions that maximize the customer’s return on investment; bill &
tariff assessment; power factor and voltage assessment; lighting, heating, ventilation, air conditioning and
cooling (HVAC), office and IT equipment, water heating and energy monitoring; how a Ship Energy
Efficiency Management Plan (SEEMP) provides standards and best practices to help shipping companies
reduce greenhouse gas emissions, comply with mandatory requirements, and increase energy efficiency.
Environmental Imp
Lec. 2h (6 ECTS)
Background information on EIA, SEA, SIA including definitions, the background and history of EIA,
theoretical perspectives, and an overview of the different stages, methods of the EIA and SEA process
with a focus on the energy sector; environmental assessment law, including the important links between
EIA and SEA law in the European Union, and international perspectives; Stake holder’s engagement
plans; Impacts on specific environmental parameters at the project and strategic levels and the importance
of scale in environmental assessment studies; assessment of impacts upon the physical environment;
0n31derat10n of cumulatlve impacts, altematlves and quality assurance.

Tlalu) ahUl LIS 3 lay)

act Assessment

Lec. 2h (6 ECTS)
Coastal environment and conflicts; coastal zone management (definition and terminology); coastal
problems and issues (natural and man-made); coastal zone management framework; coastal zone
management in Egypt; tools and techniques supporting ICZM; marine and coastal protected areas as
management tools; Maritime Spatial Planning; coastal zone management and climate change impacts;
case studies.

siall g AL )

Lec. 2h (6 ECT S)
Methods and tools for assessing climate impacts to ecosystems and species; the change of biodiversity on
land and oceans at species and ecosystem levels.; Greenhouse gases and their effect on community
composition; changes in paleoclimate and their impact on ecosystem and species distribution, ecological
niche modeling and biogeography models; the effects of climate change on species extinctions and
interactions between species; the interactions of climate change with invasive species, habitat alteration to
influence biodiversity; the challenges that climate change poses for traditional conservation and
restoration practices.
Global Environmental Governance
Lec. 2h (6 ECTS)
Definition of environmental ethics; ethical principles; world views of the relationships between man and
nature; environmental justice and racism; ethics and economics; the levels of environmental ethics;
definitions of policy and environmental policy; the role of government in environmental protection and
political decision-making criteria; global ocean governance framework; the creation and function of
1ntemat10nal laws and protocols; regional protocols and national laws and decrees, the current and
e lenges facmg the marine ecosystem mcludmg cllmate change related impacts; economic,
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Lec. 2h (6 ECTS)
Definitions and components of strategic planning; difficulties of organizations in strategic planning; the
role of strategic planning to assess and improve the company strategy; assessment process; Leading
effective teams; Project design and proposal writing; project document content; project life cycle;
monitoring and evaluation of the project; risk management; financial analysis; impact assessment of the
project.

y Management Systemsaadd) g 3. gal)

Lec. 2h (6 ECTS)

Introduction to the concepts and practice of Quality Management; integration of the ideas of Quality
Management within broader management concerns; the major philosophies behind the design and
development of a Quality Improvement Program; Quality improvement mechanisms; various analytical
tools used for the collection and analysis of data are taught; regulatory and legal context for safety; the
relationship between business and safety risk management; evaluation of the role of organizational
structure in safety performance; the key activities covered by a safety management system; policy,
procedure and practice in safety management systems; estimate cost and ‘time for safety activities; the
requirements for safety com management

Lec. 2h (6 ECTS)

Elements of coastal hydrodynamics; generation and characterization of the winds; methods for wave
hindcast and wave forecast; source of wind and wave data; coastal hydrodynamics; coastal morphology;
sediments characterization; sediment transport; methods for monitoring the shoreline; coastal
morphodynamics; climate change effects in the coastal area; sea level rise; coastal flooding and erosion;
coastal retreat; degradation of coastal wetlands and salt marches; processes not related to climate change
contributing to coastal erosion and retreat.

Lec. 2h (6 EC1 S)

Coastal services and functionalities; description of coastal protection measures; socio-economic impacts
of climate changes in coastal areas; mapping and analysis of the vulnerability of coastal systems to
climate change; numerical approaches to analyze the hydraulic vulnerability of the coastal areas;
interventions to protect the coast from flooding and erosion: structural and non-solutions; design of
coastal protection structures in view of future climate changes; adaptation of existing structures and
infrastructures to threats arising from climate changes; adaptation to climate change using the concepts
of the Integrated Coastal Zone Management protocol (ICZM).

Lec. 2h (6 ECTS)
Review of multilateral environmental and climate governance; Competence, objectives and principles of
the EU environmental policy; Internal and external dimensions of EU policies; Evolution of the EU
cllmate Olle, Motives for the policy; Actors in governance (EU institutions, Interest groups and actors
; Instruments of climate policy (regulatory, market-based and mixed or others); Public
EU as an actor in global climate governance; Case studies of the EU’s governance
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Lec. 2h, Lab. 2h (9 ECTS)

Introduction to spatial planning principles; Regional Plans, Landscape and Environment Protection Plans;
Land Use Plans at urban scale;Climate change consequences on urban settlements; Land Use actions for
contrasting effects of sea level rise in highly urbanized coastal areas; Principles of Ecosystem Services;

Green infrastructure and nature based solutions for contrasting heat waves in dense urban settlements;
Sustainable Urban Drainage Systems in land use plans; Energy efficiency of the city through Spatial
Planning; New Forms of Urban agriculture for contrasting climate change consequences; GIS
applications for risk reduction planning and management.
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