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Course title: Environmental Information Systems (634330) 
	1- Course information

	Credit hours
	3
	Level
	BSc
	Pre-requisite
	Computer Skills

	Lecturer

	Dr. Jawad Al-Bakri
	Office number
	116
	Office phone
	22449

	Course website


	http://www2.ju.edu.jo/sites/Academic/jbakri/default.aspx
	E-mail
	jbakri@ju.edu.jo, jawad.t.albakri@gmail.com
	Place
	GIS Lab
1-2 (Sun, Thu)

	Office hours


	Sunday
Monday
Tuesday
Wednesday
Thursday

12:00-1:00
15:00-17:00
12:00-13:00
15:00-17:00
12:00-1:00


	2- Course Description

	The course is designed to provide a thorough introduction to the theory and application of GIS in the fields of land and water resource management. The course offers a hands-on introduction to the main topics in GIS and the related technology including Global positioning Systems (GPS) and remote sensing data. Throughout the course, students are shown the basics of spatial data and some of the most commonly used tools in GIS. The course balances theoretical and applied material so that students may apply knowledge of GIS in their study area. The lectures include material from textbooks, web resources, ESRI manuals and case studies from Jordan and other countries. The theoretical background is supported by practical exercises based on ArcGIS software (v 10.1 and above). The practical sessions are focused on the structure of GIS data, analysis and application for particular cases of land resources management.


	3- Learning Objectives

	The general objective of this course is to provide the student with the main components, functions and capabilities of GIS and spatial analysis.  Specific objectives and outcomes of the course are:

1. To provide the student with background on GIS and its related technologies.

2. To enable the students to understand the format and data models of GIS.

3. To introduce the student to the main methods of spatial analysis.


	4- Intended Learning Outcomes (ILOs)

	A. Knowledge and Understanding: 

A1- GIS components and areas of application.

A2- Concepts of entities and attributes in GIS.

A3- The main data models used in GIS.

A4- Geographic coordinates and map projection.
B. Intellectual, Analytical and Cognitive Skills: 

B1- Concepts of map display and overlay.
B2- Methods of data entry and editing.
B3- Spatial analysis and capabilities of GIS.
C. Subject- Specific Skills: 

C1- Coordinates and projections in GIS and spatial geodatabases.

C2- Remote sensing technology as a source of spatial data for GIS.

C3- Structure of attribute table.
C4- Collection of data by GPS and integration within GIS.
D. Transferable Key Skills: 

D1- Components and functions of GIS software.
D2- Basic spatial analysis carried out by GIS software.
D3- Steps implemented in solving spatial problems.


	5- ILOs: Learning and Evaluation Methods

	ILO/s
	Learning Methods
	Evaluation Methods

	A. Knowledge       and Understanding (A1-A3)
	Lectures and practical sessions.
	Exam, Lab Reports and assignments.

	B. Intellectual Analytical and Cognitive Skills (B1-B3)
	Lectures and practical sessions.
	Lab reports and assignments.

	C. Subject Specific Skills (C1-C4)
	Lectures, Discussions and Practical sessions.
	Student’s Project.

	D. Transferable Key Skills (D1-3)
	Lectures, practical sessions and students projects
	Exam, Lab Reports and assignments.


	6- Course Contents

	Lecture (s) /Week
	Subject
	Sources
	ILOs

	2/W1 
Lab.1/W1
	Theory: Introduction and definitions
Definition of GIS, components of GIS, Related technology, GIS applications in environmental management and planning, examples on commercial applications of GIS.
Practical: GIS software
Introduction to GIS software, ArcGIS structure, ArcGIS interfaces, Exploring data with ArcCatalog, connecting and disconnecting to folders, navigating through ArcCatalog functions.
	9-1

9-3

9-4

9-5
	A1, A3

D1

	4/W2, W3
Lab.2/W2 
	2- Data Models 

Coordinate data; attribute data and types. Common spatial data models:
- Vector data models (Spaghetti and Topological Vector Models), 

- Raster data models: resolution, dimension and geometry.

-  Triangulated Irregular Networks (TIN)

- Multiple Models and other Geographic Data models
Practical: ArcCatalog and ArcMap
Displaying and managing data with ArcCatalog, ArcMap structure, docking toolbars, adding layers and changing map symbol in ArcMap  
	
	A2, A3, B1, C3
D1

	6/4th -6th 
	3- Geodesy, Datums and Projections
Introduction: Early measurements, specifying the ellipsoid, The geoid, geographic coordinates (Latitude and Longitude), datums, control density
Map projection and coordinate system: Common map projections in GIS, Universal Transverse Mercator (UTM), continental and global projections
	
	A4
D1, D2

	4/7th – 8th 
	4- Data sources and data entry

Building a GIS Database: Introduction, hardcopy maps, map scale, map generalization, map media, map boundaries and spatial data, 

Digitizing: Manual map digitizing, the manual digitizing process, digitizing errors, node and line snapping, reshaping (Line smoothing and thinning), scan digitizing, on screen digitizing, editing geographic data, features common to several layers.
Coordinate geometry and transformation: Control points, control point sources (surveying, GPS control points, existing maps and digital maps), the affine transformation, other Coordinate transformations

Metadata: Data documentation

	
	

	
	5- Basic spatial analysis

Introduction: Input, operations and output, cope
Selection and Classification: set algebra, Boolean algebra, spatial selection operations, classification
Dissolve, Proximity functions and buffering (raster and vector buffers)
Overlay: Raster overlay, vector overlay, clip, intersect and union (special cases of overlay)
	
	

	2/16
	Final Hour Exam
	
	


	7- Intended Learning Methods

	The course will be structured in lectures, discussions and students’ assignments and lab reports. 


	8- Evaluation

	Evaluation component
	Points %
	Date/Schedule

	Midterm Exam   
	30
	17/11/2013

	Student presentations, home works and EIA projects
	20
	7 days after each practical session

	Final Exam
	50
	Week 16, following the time schedule announced by the Registration.


	9- Reference (s)

	9-1    
Bolstad, P., 2012. GIS Fundamentals: A first text on Geographic Information Systems (4th edition), Eider Press, White Bear Lake, Minnesota. (http://www.paulbolstad.net/gisbook.html).
9-2
Change, K., 2013. Introduction to Geographic Information Systems, 7th edition, McGraw Hill, New York.
9-3
DeMers, M. N. 2009. Fundamentals of Geographical Information Systems, 4th Edition, John Wiley and Sons.
9-4    Al-Bakri, J. 2014. Geographic Information System (GIS): Laboratory Manual. The University of Jordan, Amman, Jordan.
9-5    ArcGIS 10.1 Online Help. http://resources.arcgis.com/en/help/main/10.1/ 
9-6    ESRI, 2013. ArcGIS II: Essential Workflows (Student Edition), ESRI Press, Redland, California.


	10- Intended Grading

	The scale below is usually followed for grading. This scale was based on results from the previous years; therefore slight changes might occur based on class average and standard deviation. However, grade “A” is given for the mark that exceeds 85 and grade “D” starts from 49 and above.

	From (%)
	To (%)
	Scale
	Mark
	Result

	0
	45
	0
	H
	Fail

	46
	48
	0.75
	D-
	Fail

	49
	51
	1
	D
	Accepted

	52
	57
	1.5
	D+
	Accepted

	58
	60
	1.75
	C-
	Good

	61
	63
	2
	C
	Good

	64
	69
	2.5
	C+
	Good

	70
	72
	2.75
	B-
	Very Good

	73
	75
	3
	B
	Very Good

	76
	81
	3.5
	B+
	Very Good

	82
	84
	3.75
	A¯
	Excellent

	85
	100
	4
	A
	Excellent


	11- Important Roles

	Attendance is obligatory for all students, as it will affect the overall performance of the student. According to UOJ regulations, the student is not allowed to miss more than 15% of lectures without accepted excuses, or otherwise he will fail in the course.  In case of absence with accepted justification or excuse, the student’s result will be incomplete and he will be able to attend the final hour exam in the next semester.
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