railgd) daalal)
Al Amdal) 3)lgall 43l
Al 2l 5))3) andd

Ditnale [ emipal) gl )

Uy e 1 4adl) g4

2013: Lafpal) Ll

Aalad) V) Aol iy Laliall oyl smalipd) anad

sl alad) gl Jag y N
clad) adeil) alae i s dradled) dralall 8 el da)s mie Cilaglaty Aadll o3 o3l 1
Do) (2
sbally (ol ) 8 el Lo o) gyl Aape -
lly olall Lingl i€ Lelobas La o syl Aaps =
ully G agle 8 lehalay Lo gl sl days -
@l Ayl Lol e o syl Anps -
(Rl olaall 3))g) Avinall Ausnigh sy sllSy A Ledobay e o syl Ay =
Al aslall 6 Ll Lo gl GuspllSll days -
dae )il gl (8 Ll L ) Guspsll&ll daps -




PO Anyal) Adadl) ) oS5 LS
:taldl dags e Jpanll cililiie
Aalal) oY) el Laliall sl paads 8 pdiealdl Ay e Jeaall V) sl -
Adadll o2 ilalad (335 - Ly Badine delu (33) A

dlaiaall cale Lud) dae
allatiall
£ gaaall PPy 4 k)
24 9 15 il Gl
9 - 9 Ll
33 9 24 £ anall
Asall a8 A cpdal) Ajie Jglaa
Jaall v, Al Jlaal)
1 éuAn ale
2 ealY) hadadiy N Laatiad
3 s g5l
4 dadal)
9 GAl Ve
s Jlia
ali ) 131202710
& jﬁb 13 12 02 7 1 0
GA.“ Gl L) K1) il S sineall Jladl JuLal)
. ?L-ué:g‘ jJAJ
01 dilly say) asle
02 Ally L) 303
03 il olsall 30




Laliall chasil) paadt A piualdl da)y e Jomall 4gllad) sadiaddl cileldl ¢35 -

sl LS dalad) | ol ) Al i
=D '9

—: Ay bialra Ao lu Bpdie dwad (15) Ayl pawddl) cilikia

Cdbad) llial ‘:m*“‘: 0 s ‘:‘L‘t‘:; okl acd oLl
inal e $
CaSill 5 dilig))
el
3 - 3 il il 131202710
Al 3V~ Datd
3 - 3 =20 T 131202720
aJ)AA.\Al\
s Alall 3 ) sall
3 - 3 Tl ol N1 131202721
ot sl g s
3 - 3 O] 131202730
3 - 3 sale Gy 35k 131202740
Mgeall Aaild (a qulldal) Lajlidy Baainae il b gond (9) (Ao ;LAY (auaddl] cilyllaia
4
i) il DR "ml":; FPW FRY
inal [t $
3 - 3 A il 8 5 ey 35 130202722
3 - 3 daaila el pall 3 Hl) 131202731
131202710 3 3 2 Aadaill g alid) bl | 131202741
& Sl Judasl) calaies
3 3 2 | 0T T | 131202742
‘._.s...a J\J\ DJ\JJ
3 - 3 o) Cagli 131202790
doe Laia) Al
3 - 3 Al xiS Aoy 131404791
131202710 3 - 3 Lald aual g 131202792

—: M gadl e A ga adine cilelu gt (9) Apbal) Al cilillata

. j clelud) e gl cleludl . . .
Cobad) allaial) s s ol ‘ = dalall ami) dalall a2
- 9 - - Al 131202799

:1



Hashemite University
Faculty of Natural Resources and Environment
Department of Land Management and Environment

Study Plan: M.Sc. Degree

Plan Type: Thesis

Academic Year: 2013

Plan Name: Climate Change and Arid Land Sustainability

First: General Admission Conditions:

1. This plan is adopted by the general rules for M.Sc. program of the Hashemite University and the
rules of the higher education council.

2- Applicants are:
This plan is adopted by the general rules for M.Sc. program of the University. Applicants are:

- B.Sc. or equivalent in Land and water Management

- B.Sc. or equivalent in Water Technology and Environment

- B.Sc. or equivalent in Earth and Environmental Sciences

- B.Sc. or equivalent in Soil and Irrigation

- B.Sc. or equivalent in Civil Engineering (Water Resources and Environment)
- B.Sc. or equivalent in Environmental Sciences

- B.Sc. or equivalent in Agricultural Engineering

Second: The degree plan consists of:

Request Credit Hours
Compulsory Elective Total
Plan Requests 15 9 24
Thesis 9 - 9
Total 24 9 33
The meaning of dozens scores in the course numbers
Cognitive domain Domain Code
Climatology 1
Land Resources and Planning 2
Biodiversity 3
Modeling 4
Other Domains 9
Example:
131202710 Climate Change
13 12 02 7 1 0 Vulnerability and
Year | Faculty | Department | Level | Domain | Sequence Adaptation




Department Codes:

Department Code
Earth Sciences and Environment 01
Land Management and Environment 02
Water Management and Environment 03

- Minimum requirements to obtain a master's degree in "climate change and Arid Land
Sustainability" are to study thirty three (33) credit hours successfully under this plan
instruction.

- The credits hours required to obtain a master's degree in "climate change and Arid Land
Sustainability" are distributed as follows:

1. Compulsory courses: (15) Fifteen credit hours as follow:

Weekly H i
Course No. Course Name 'ee Yo - Credit Prerequisites
Theoretical | Practical Hrs.
131202710 Climate Chapge Vulnerability 3 i 3 i
and Adaptation
131202720 Reclamation of Degraded 3 i 3 i
Lands
131202721 | Dry Land Water Resources 3 - 3 -
131202730 | Arid Zone Biodiversity 3 - 3 -
131202740 : Scientific Research Methods 3 - 3 -
2. Elective courses: (9) Nine credit hours selected from the following list:
Weekly H i
Course No. Course Name 'ee Yo - Credit Prerequisites
Theoretical | Practical Hrs.
130202722 Enwron_mental Laws and 3 i 3 i
Regulations
131202731 Advance Range 3 i 3 i
Management
131202741 | Climate Variability and 2 3 3 131202710
Modeling
131202742 Geospatial Techniques in ) 3 3 i
Land Management
131202790 | Air Pollution 3 - 3 -
Socio Economical
131404791 : Development for 3 - 3 -
Environmental Sustainability
131202792 : Special Topics 3 - 3 131202710
3. Thesis: (9) Nine credit hours:
Weekly H i
Course No. Course Name 'ee Yo - Credit Prerequisites
Theoretical | Practical Hrs.
131202799 Thesis - - 9 -




Courses Description

131202710 Climate change Vulnerability and adaptation: 3 hrs (3+0)

The course introduces the students with the definition and concept of climate change with
emphasis on green house gases (GHG) inventory and sustainable management. It overviews the
national and international related articles. The course overview the impacts and vulnerability of
climate change on different sectors. The course also covers the adaptation and mitigation
measures, options and the criteria for selection and prioritization, gap analysis and capacity
building required to incorporate climate change into national policies and strategies.

131202720 Reclamation of Degraded Lands 3 hrs (3+0)

This course is designed to meet the increasing demand to manage and reclaim the degraded land
as a result of several human activities. In this course the students will be introduced to different
concepts related to what do mean by reclamation, what do mean by degraded land, extent of land
degradation, sustainability concepts in land reclamation, plant and water interactions and
ecosystem behaviors.

131202721 Dry Land Water Resources 3 hrs (3+0)

This course explores water resources in dry lands in terms of scarcity, quality, and variability.
Students will examine hydrological, legal, political, and ecological implications of alternative
water-management practices to cope with changes in water demand and supply due to human
(population growth, economic changes) and natural (drought, climate change) factors. Special
focus will be given to water harvesting techniques to obtain efficient, sustainable management
of water resources and agriculture.

130202722 Environmental Laws and Regulations 3 hrs (3+0)

This course addresses the issues of policy making while taking into consideration the
environment and sustainability components. The course will cover issues like sustainability and
planning, regulatory responses, conservation, waste management, disaster planning, risk
assessment, environmental justice. Environmental planning processes will be examined from
various political / geographical scales and within a policy context through case studies and
learner-based applications.

131202730 Arid Zone Biodiversity 3 hrs (3+0)

This course explores the science of global CC and its effect on biodiversity of arid zone. It
examines the challenges a changing climate poses for ecology and conservation biology research
and management, including ecological restoration in arid zones. Upon completion of this course
students should be able to identify threatened species and habitats in the arid areas, propose
procedures to evaluate the efficiency of adaptation measures in view of optimizing management
plans (adaptive management), and assess the impact of CC mitigation measures on biodiversity.

131202731 Advance Range management 3 hrs (3+0)

This course will cover many topics regarding range management including soil and water
conservation on rangelands, conservation and maintenance of plant and animal resources,
maintenance of rangeland productive capacity, social and economic indicators of rangeland
sustainability, and legal institutional and economic frameworks for rangeland conservation and
sustainable management




131202740 Scientific Research Methods 3 hrs (3+0)

This course will present the principles of statistical design and analysis for scientific studies to
graduate students. The objective of the course can be addressed by appropriate choices of
treatment designs. This includes development of research hypothesis, selection of treatment
design to address the research hypothesis, and facilitation of data collection and analysis. Topics
will include major experimental designs.

131202741 Climate Variability and Modeling 3 hrs (2+3)

The course overviews the Climatic Variability in all its associated components and deals with
modeling the temporal and spatial behavior of climatic variability and their relation to drought,
floods, etc using simple and advanced models of temporal and spatial statistics. Trend analysis
and description of atmosphere behavior are also included. Numerical Modeling and Numerical
Weather Prediction as GCM, RCM, stochastic models, and downscaling are also discussed.

131202742 Geospatial Techniques in Land Management 3 hrs (2+3)

This course deals with the applications of geographic information systems and remote sensing in
land management conceptual issues in GIS database design, development, analysis and display.
The course focuses on land management using spatial and temporal definitions. Emphasis is
placed on training students many applications of GIS, such as environmental assessment,
analysis of natural hazards, site analysis for business and industry, location analysis, resource
management, and land-use planning.

131202790 Air Pollution 3 hrs (3+0)

Natural sources of air pollution, anthropogenic sources of air pollution, airborne particulate
matter, size distribution of atmospheric aerosols, negative impacts, global warming, air pollution
act, atmospheric stability, thermal invasion, modeling of air pollution, control devices.

131404791 Socio economical development for environmental sustainability 3 hrs (3+0)

This course deals with the interaction between development and environment as a result of
socioeconomic development, which includes society development and environment, indicators
of sustainability, monitoring policies for sustainability, carrying capacity and social challenges,
and green development. Moreover, the course focuses on environmental, economic and social
aspects of development.

131202792 Special Topics 3 hrs (3+0)

Special topics will be assigned by the program educators focusing on subjects related to arid land
ecosystems, Sustainable land management practices, adaptation to climate change, the goal of
such courses is to build interest and strengthen knowledge in the provided fields. This will be
enhanced through project management skills among students throughout the course. Students
will accomplish this through the use of readings, exercises, case studies, and projects.

131202799 Thesis 9 hrs (0+0)

This course is to enable the student to work on his specific thesis through field and office work
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