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	1.  
	School
	Agriculture

	2.  
	Department
	Land, Water and Environment

	3.  
	Degree title (Arabic)
	ماجستير في الاراضي والمياه والبيئة

	4.  
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First: General Rules & Conditions:
1. This plan conforms to valid regulations of the programs of graduate studies.
2. Specialties of Admission: 
· [bookmark: _Hlk104755040]The First Priority: Bachelors in soil, Water, and the Environment or its Management 
· The second Priority: Bachelor’s in soil and/or irrigation
· [bookmark: _Hlk104755189]The third Priority: Bachelor in Agricultural Resources (Irrigation), land or (Soil) or management of Agricultural Resources and Environment. 
· The fourth Priority: Bachelor’s in Agricultural Engineering, or Agricultural Sciences 
· [bookmark: _Hlk104567004]The fifth Priority: Bachelor’s in Science or Engineering 
 
Second:  Special Conditions: None

Third: Study Plan: Studying (  33  ) Credit Hours as following:
1. Obligatory Courses (    15   ) credit hours:
 
	Course No.
	Course Title
	Credit Hours
	Theory
	Practical 
	Pre/Co-requisite

	0601730
	Experimental Design and Data Analysis 
	3
	-
	3
	-

	0603701
	Research Methodology and Scientific Writing
	3
	-
	3
	-

	0624730
	Sustainable Land Management
	3
	-
	3
	-

	0624731
	Climate Change Science and Modelling
	3
	-
	3
	-

	0624732
	Irrigation and Fertilization
	3
	-
	3
	-


 
 
2. Elective Courses ( 9  ) Credit Hours: from the following:
 
	Course No.
	Course Title
	Credit Hours
	Theory
	Practical 
	Pre/Co-requisite

	0644703
	Environmental Soil Physics
	3
	-
	3
	-

	0604705
	Environmental Soil Chemistry
	3
	-
	3
	-

	0604710
	Environmental Soil Microbiology
	3
	-
	3
	-

	0604711
	Soil Classification 
	3
	-
	3
	-

	0624734
	Design of Smart  Irrigation Systems and Management 
	2
	1
	3
	-

	0624736
	Surface Water Hydrology
	2
	1
	3
	-

	0644704
	Irrigation Science Theory
	3
	-
	3
	-

	0624735
	Integrated Water Resources Management
	3
	-
	3
	-

	0624737
	Geospatial techniques
	2
	1
	3
	-

	0624738
	Special  Topics in Land, Water and Environment
	3
	-
	3
	-

	0624740
	Environmental Technology and management
	3
	-
	3
	-

	0604706
	Environmental Impact Assessment-advanced
	
	
	
	

	0605743
	Economics of Environmental Management
	3
	-
	3
	-


 
3. Thesis:  ( 9  ) Credit hours (  0604797 ) 
* Notes:..
Course Description
	0601730
	Experimental Design and Data Analysis
	Credit hours: 3

	Prerequisite: -

	Course Description : The students will be given a comprehensive overview of the most common quantitative, computational, and statistical methods that are used to analyse linguistic data. We will cover experimental design, probability, descriptive and inferential statistics, and computational methods for cleaning, visualizing, and analysing data.  Using a free, open-source software package for data analysis and visualisation. a core understanding of probability and inferential statistics. Interpret the result of inferential statistics tests and conclude whether research hypotheses have been supported by empirical data. 
Importance: This course will enable master's students in conducting the statistical analysis necessary for their thesis.
Involvement of Experts: No experts will be involved.
Active learning mechanism: This course uses the active learning mechanism where students will work on an applied project or case study.

	0603701
	Research Methodology and Scientific Writing
	Credit hours: 3

	Prerequisite: - 

	Course Description: This course is module-based approach on the basics of scientific research; understanding how to identify a research problem; formulate its hypothesis; sampling methods, data collection and statistical interpretation; applying qualitative and quantitative scientific research; knowing different types of research designs including experimental and analytical methods; understanding fundamentals in scientific writing methods and applying scientific research ethics. Active learning will be applied through preparation of a research proposal. The paper is to be on a specialization-related topic to the student. For the paper, the student should utilize reference material to discuss the following: Research Problem; significance of the study; literature review; methodology and References. The topic will be presented to the class as scheduled.
Involvement of Experts: No experts will be involved.
Active learning mechanism: This course does not use the active learning mechanism.


	0624730
	Sustainable Land Management
	Credit hours: 3

	Prerequisite: -

	Course Description: The students will learn about sustainable land management (Land Sustainability), which refers to practices and technologies that aim to integrate the management of land, water, and other environmental resources to meet people's demands while ensuring long-term sustainability, ecosystem services, biodiversity, and livelihoods
Importance: The course will cover measures and practices adapted to biophysical and socio-economic conditions aimed at the protection, conservation and sustainable use of resources (soil, and water) and the restoration of degraded natural resources and their ecosystem functions. prevent land conversion and protect vulnerable lands, prevent and mitigate land degradation and restore degraded soils, control soil erosion, improve soil-water storage, manage soil organic matter for soil carbon sequestration, manage and enhance soil health.
Involvement of Experts: No experts will be involved
Active learning mechanism: This course does not use the active learning mechanism.


	0624731
	Climate change Science and Modelling
	Credit hours: 3

	Prerequisite: -

	Course Description: The students will be introduced to the fundamental concepts underlying our current understanding of the climate system. The science of climate includes basic radiation physics and dynamics, which are the basis of modern climate modelling. The changes in the radiation energy budget will be examined in terms of natural variability and anthropogenic activities, in particular, greenhouse gases and their sources and sinks. Underlying physical processes that shape our climate will be explored e.g. solar variability, orbital mechanics, atmospheric and oceanic circulation, and volcanic and atmospheric aerosols. In addition, the types of climate modelling experiments performed with modern climate models and scenarios will be reviewed by focusing on the evidence for past and present climate change. The latest projections of future climate on a variety of temporal and spatial scales will also be presented and evaluated.
Importance: This course is aimed at connecting the essentials of climate science and modelling, and training students to interpret the results of modelling experiments.
Involvement of Experts: No experts will be involved.
Active learning mechanism This course does not use the active learning mechanism. 

	0624732
	Irrigation and Fertilization
	Credit hours: 3

	Prerequisite: -

	Course Description This course will provide students with hands on experiences in irrigation and fertilization. The material is divided in to Irrigation module and Fertilization module: The fertilization module includes soil analysis and soil samples collection as well as irrigation water sampling and analysis for quality and nutrients content and provides interpretation and conclusions. In addition to the functions and development of the root system and crop growth. Fertilization to start a new orchard which includes Leaf sampling for nutrient analysis and interpretation of results. Irrigation module includes drip irrigation system principles and working characteristics. The soil system module includes soil water content methods and sampling, soil water retention, soil water potential and its units, soil water storage and relative extractable water, soil water balance, evapotranspiration and crop water use traditional. Irrigation schemes such as intensive and super intensive Irrigation scheduling,  irrigation of crop deficit irrigation, controlled deficit irrigation and  full irrigation.
Importance: This course is designed to enhance knowledge about sustainable crop production systems, cultural techniques, genetic resources and their improvement, phytosanitary protection, transformation technology, crop production quality, and marketing. Teaching/learning methodologies focus on promoting the development of independent work and stimulating students' oral and written communication skills.
Involvement of Experts: Experts in fertigation will be invited to share their practical experiences with students.
Active learning mechanism: This course uses the active learning mechanism where students will work on an applied project or case study .

	0644703
	Environmental Soil Physics
	Credit hours: 3

	Prerequisite:  -

	Course Description The students will be introduced to the  soil water movement in saturated and unsaturated conditions, salt movement, transformation and movement of solutes, gas diffusion and heat flow in soils.
Importance: The students will acquire knowledge and science related to the physical properties of soil and its connection to the environmental aspect
Involvement of Experts: No experts will be involved.
Active learning mechanism: This course does not use the active learning mechanisms.

	0644704
	Irrigation Science Theory
	Credit hours: 3

	Prerequisite:  -

	Course Description The students will be introduced to the water flow in pipes and channels, pumps, system selection, development of optimal irrigation system, irrigation production function, water requirement, optimal management for irrigation.
Importance: This course is essential for master's students as it opens up new research areas and enhances their practical skills in the field of irrigation.
Involvement of Experts: No experts will be involved.
Active learning mechanism: This course does not use the active learning mechanism.

	0604705
	Environmental Soil Chemistry
	Credit hours: 3

	Prerequisite: -

	Course Description :The students will be introduced to the soil as a thermodynamic system. Depye-Huckel limiting law. Free ion activity coefficient. Chemical potentials of soil components. Chemical and electrochemical equilibria. Ion exchange theory. Specific anion adsorption. De-mixing model of the solid-liquid interface.
Importance: The students will acquire knowledge and science related to the chemical properties of the soil and the chemical reactions within it, and the connection of both with the environmental aspect.
Involvement of Experts:  No experts will be called.
Active learning mechanism: This course does not use the active learning mechanism.

	0604710
	Environmental Soil Microbiology
	Credit hours: 3

	Prerequisite: -

	Topics: This course is designed to enhance students’ knowledge about cell composition, microbial community in soil, environmental influences, microbial transport of toxic metals, transport of pathogens through soils and aquifers, Innovations in biological processes for pollution control, bioremediation, biodegradation, biofertilizers, microbial control of plant diseases and microorganisms and biochemical cycles.
Importance: The course will provide the students with knowledge related to soil microorganisms and their relevance to the environmental aspect
Involvement of Experts:  No experts will be involved.
Active learning mechanism: This course uses the active learning mechanism.

	0624734
	Design of Smart  Irrigation Systems and Management
	Credit hours: 3

	Prerequisite: -

	Course Description This course is designed to enhance students’ knowledge about pressurized irrigation systems. 
Sprinkler irrigation systems: sprinkler types and characteristics. Application uniformity, efficiency and irrigation adequacy. Hydraulics and economics of sprinklers selection, lateral and mainline design. Pressure requirements and pump selection. System management, automation, and operation. Trickle/Drip irrigation system: types and emitters hydraulics and characteristics. Planning concept, emitter selection, design criteria and strategy. Hydraulics and economics of lateral, manifold, sub-main and mainline design. Pressure requirements and pump selection. Uniformity consideration, clogging and filtration, system management, automation and operation.
Importance: This course is essential for master's students as it opens up new research areas and enhances their practical skills in the field of irrigation.
Involvement of Experts: Experts in irrigation systems design will be invited to share their practical experiences with students.
Active learning mechanism: This course uses the active learning mechanism where students will work on an applied project or case study .

	0624738
	Special  Topics in Land, Water and Environment
	Credit hours: 3

	Prerequisite: -

	Course Description: This course will introduce students to emerging and specialized issues in land, water, and environmental sciences.
Importance: The course will enable the student to know some of the modern topics and specializations in land, water, and the environment.
Involvement of Experts: the use of experts will be used to teach the entire subject or to cover specific study cases and topics within the subject.
Active Learning Mechanism: This course does not use the active learning mechanism.

	0604706
	Environmental Impact Assessment-Advanced 
	Credit hours: 3

	Prerequisite:  -

	Course Description: The students will be introduced to process of EIA: screening, scooping, assessment, mitigation, review and auditing. EIA of soil pollution and methods of mitigation. EIA of water pollution sources of pollution, models and evaluation. EIA of air pollution: sources and models of prediction. EIA of pollution: models of evaluation standards and their roles in EIA.
Importance: This course will enhance students' opportunities in the labor market as it qualifies them to write environmental impact reports.
Involvement of Experts: No experts will be involved.
Active learning mechanism: This course uses the active learning mechanism where students will work on an applied project or case study.

	0604711
	Soil Classification 
	Credit hours: 3

	Prerequisite: -

	Course Description: This course is designed to enhance students’ knowledge on the principles used in soil taxonomy, the differences between soil taxonomy and land classification, information required to undertake classification, and the objectives of the classification. The course also includes general structure of the classification and diagnostic features and horizons used in the classification, soil order, suborder etc. classification of soils of Jordan according to the international system.
Importance: The course will enable the student to understand the scientific methods used to classify lands and the data and information needed to achieve that.
Involvement of Experts:  Experts will be called upon to provide case studies related to soil survey projects.
Active learning mechanism: This course does not use the active learning mechanism.

	0624735
	Integrated Water Resources Management
	Credit hours: 3

	Prerequisite: -

	Course Description: The students will be introduced to the history, theory and principles of Integrated Water Management (IWM) and will investigate the conceptual frameworks and practices used to critically analyse water management problems and identify sustainable solutions. The course will demonstrate the relevance of context-specific interventions and stakeholder participation as being essential to IWM in practice. A diverse range of practitioner-led case studies will also allow you to develop an applied knowledge of IWM. 
Importance: The student will acquire the knowledge and skills required to adopt and apply the integrated management of water resources in order to achieve the goals of sustainable development related to water.
Involvement of Experts: experts will be called upon to provide case studies and discussions related to water initiatives and projects to solve water scarcity problems.
Active learning mechanism: This course uses the active learning mechanism where students will work on an applied project or case study.



	0624737
	Geospatial Techniques
	Credit hours: 3

	Prerequisite: -

	Course Description: The students will be introduced to  remote sensing and earth observation systems for monitoring and mapping of land resources, GIS and its main functions and capabilities, spatial analysis and digital image processing techniques, GIS-based analysis, mapping of land use/cover, remote sensing-based spectral indices and transformations and their applications in land and water management.
Importance: This course will provide the students with knowledge related spatial techniques and their role in managing land resources, and will provide him with advanced skills to analyze remote sensing data to achieve this goal.
Involvement of Experts: No experts will be used.
Active learning mechanism: This course does not use the active learning mechanism.

	0624736
	Surface Water Hydrology
	Credit hours: 3

	Prerequisite: -

	Course Description: The students will be introduced to the hydrologic process in nature, rainfall-runoff analysis, measurement of surface water flow, unit hydrograph analysis, hydrologic statistics and probability theory, hydrologic routing, computer models in surface hydrology and their application (HEC-HMS, SWAT & eWATER).
Importance: The course will enhance students' abilities in calculating the major components of the hydrological cycle.
Involvement of Experts: No experts will be involved.
Active learning mechanism: This course does not use the active learning mechanism.

	0624740
	Environmental Management and Technology 
	Credit hours: 3

	Prerequisite: -

	Course Description: The students will be introduced basic principles of environmental technology with emphasis given to the application of these basic principles in alleviating. Describe the basic concepts of environmental problems related to water supply, waste management, and pollution control technology. Examine pertinent principles related to ecology, hydrology, and geology. Assess processes for treating water. Identify solid waste handling methods. Evaluate hazardous waste handling methods. Examine air pollution.
Importance: In this course, the students will learn modern concepts in environmental management that enable him to choose the appropriate methods to deal with environmental problems.
Involvement of Experts: Experts will be called upon to provide case studies and discussions
Active learning mechanism: : This course uses the active learning mechanism where students will work on an applied project or case study.

	[bookmark: _GoBack]0605743
	Economics of Environmental Management
	Credit hours: 3

	Prerequisite: -

	Course Description The course examines interrelationships of natural resource use and the environment; applied welfare and benefit-cost analysis and microeconomic tools for the analysis of environmental protection and externalities; valuation of the environment using market and non-market prices; productivity and earning changes, preventive expenditure and replacement costs approaches, contingent valuation, productivity of other activities, hedonic pricing, and travel cost model. Issues of property rights; legal and social constraints; policy approaches and sustainable development are covered.
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