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Course title: Selected Topics (0604707) 

Geographic Information Systems 
	1- Course information

	Credit hours
	3
	Level
	MSc
	Pre-requisite
	Computer Skills

	Lecturer

	Prof. 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
	Place
	GIS Lab
17:00-18:30

 (Mon,  wed)

	Office hours


	Sunday
Monday
Wednesday
Thursday

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


	2- Course Description

	This course aims at enriching the knowledge of the graduate students in the fields of GIS applications.  The course includes both theoretical and practical sessions that will enable the students to understand both of GIS technology and methodology. Special attention is given to spatial analysis and its implementation in real world.  The lectures and practical sessions include material from international textbooks, web resources, ESRI manuals and GIS projects that have been implemented in Jordan by the course instructor. Both of lectures and practical are structured to complement each other. The practical exercises are based on ArcGIS software (v 10.1 and above) and include all aspects of data input, editing and analysis.


	3- Learning Objectives

	The course is designed to provide PhD students with the knowledge and skills needed for the scientific use of GIS as an effective tool for data creation and analysis.  The expected outcomes of the course are:

1. The scientific background on GIS and its main functions and capabilities.

2. The knowledge in the field of spatial analysis.

3. The ability to implement a GIS based analysis that includes the utilization of GIS functions.


	4- Intended Learning Outcomes (ILOs)

	A. Knowledge and Understanding: 

A1- GIS technology and methodology.

A2- Spatial analysis and geoprocessing within GIS.

A3- Coordinates and projections in GIS.

A4- Concept and characteristics of geodatabases.
A5- Main cartographic models and the use of models in GIS.
B. Intellectual, Analytical and Cognitive Skills: 

B1- Main components of map and the options for map symbolization.
B2- Possible sources of errors in GIS data and analysis.
B3- Evaluation of GIS data and outputs from GIS.
C. Subject- Specific Skills: 

C1- The use of spatial analysis to derive the main terrain components.

C2- Methods of interpolation implemented within GIS.

C3- Manipulation of attributes within GIS data.
C4- Main statistical functions used in GIS and map analysis
D. Transferable Key Skills: 

D1- Sources and formats of data used within GIS.
D2- Basic and advanced capabilities of GIS software.
D3- Key areas for GIS applications.


	5- ILOs: Learning and Evaluation Methods

	ILO/s
	Learning Methods
	Evaluation Methods

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

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


	6- Course Contents

	Lecture (s) /Week
	Subject
	Sources
	ILOs

	2/W1 
Lab.1

Optional
	1- Theory: Introduction and definitions
Definition of GIS, components of GIS, GIS applications in environmental management and planning
Practical: Introduction to ArcGIS
ArcGIS, working with map layers, Making Measurements, Work with feature attributes, selecting and labeling features.
Practical: Mapping where things are

Working with categories, controlling which values are displayed, limiting values to display.
	R1-Ch.1
R2-Ch.1

R4-Ch.1
R5-Ch.1
	A1
D2

	2/W2

Lab.2
	2- Data models in GIS:
Types of features in GIS (point, line, polygon, 3-D objects). Common spatial data models (Vector data models, Raster data models, Triangulated Irregular Networks (TIN)), discrete and continuous features. Attribute tables for vector and raster.

Practical: Map Design

Choropleth maps, Group layers, dynamic display, point maps, map hyperlinks and Map Tips.
	R1-Ch.2

R2-Ch.3

R2-Ch.5
R4-Ch.2

	D1

	4/W3, W4
Lab.3

Lab.4
	3- Maps and their elements
Types of Maps, Types of attributes, Map elements, Map generalization, Cartographic symbolization, Map display and symbology (Single category, classification based on density slicing). Types and sources of maps in Jordan.
Cartographic Output, Map design process, labeling of features on maps (Labeling rules for points, lines, and  polygons, Labels and  map  scale), Layout of map elements, GIS on the internet, Non-cartographic Output (Tables and Charts).
Practical: GIS outputs
Creating map layouts, Adding a report and a graph to a layout, Creating multiple outputs, Building a map animation.
Practical: Mapping the most and the least
Mapping quantities, choosing classes, creating map series, working with Charts.
	R1-Ch.4

R2-Ch.10

R3-Ch.3

R6

R4-Ch.3
R5-Ch.2


	B1

B1

B3



	3/W5, W6
Lab.5
	4- Geodatabases: Attribute tables

Georelational vector data model, Object-based vector data model, Database components and characteristics, Physical, logical and conceptual structures, Relational databases, Primary operators, The restrict operator: Table queries, Joining tables, normal forms in relational databases. 
Practical: File geodatabases
Build a file geodatabase, Use ArcCatalog utilities, Modify an attribute table, Tutorial Join tables, Create centroid coordinates in a table, Aggregate data
	R2-Ch.3
R2-Ch.4

R6

R4-Ch.4
	A4

A4, C3

	1/W6
Lab.6
	5- Geodatabases: Coordinates and projections
Earth surface, geographic location, ellipsoids, geoid, geographic coordinates (Latitude and Longitude), datum, Map projection and coordinate system, relationships between projection and coordinates, Common map projections in GIS. 

Practical: Spatial data
Examine metadata, Work with map projections, Learn about vector data formats, Explore sources of vector maps, Download and process tabular data, Explore sources of raster maps.
	R1-Ch.3

R2-Ch.2

R4-Ch.5
	A3

A3, C3

	2/W7 

Lab.7

	6- Data Input and Editing
Creating vector data for GIS: Field surveys, digitizing from hardcopy maps, Attribute data entry and verification. 

Creating raster data input for GIS: scanning from hardcopy sources, input methods (presence/absence, centroid of cell, dominant type, percent occurrence). Remote sensing as a special case of raster data input. 
Editing of data: digitizing errors, topological errors, node and line snapping, reshaping (Line smoothing and thinning).
Practical: Digitizing 
Digitizing polygon features, Use of advanced edit tools 

Digitizing point and line features, Spatial adjustment of features.
	R2-Ch.6

R2-Ch.9

R3-Ch.5

R1-Ch.4
R4-Ch.7

	B2

C3

D1
D2



	1/W8
	Midterm Exam
	
	

	7/W8-W11 

Lab. 8
Lab. 9
Optional
Lab. 10
Optional

Lab.11
	7- Spatial Analysis
7.1  Basic spatial analysis

- Spatial Problems and the need for spatial analysis. 
- Vector data analysis: Buffering, Overlay (clip, intersect, union) map manipulation (append, eliminate, update, erase, split).
- Basic raster analysis: Reclassification, local operations, physical distance measure operations, map algebra, local functions.
7.2 Advance spatial analysis: measurements

Measurements: Measuring polygons (length, perimeter, shape) simple distance, functional distance. 

Practical: Geoprocessing

Using data queries to extract features, Clip, Dissolve and Merge features, Intersect and Union layers, Automate geoprocessing with ModelBuilder

Practical: Spatial analysis

Buffer points for proximity analysis, Conducting a site suitability analysis,  Apportion data for noncoterminous polygons
Practical: Finding what’s inside.

Overlaying datasets for analysis, finding what’s partially inside.
Practical: Finding what’s nearby.

Selecting what’s nearby, creating buffer features, clipping features, buffering values, using multiple buffer zones, quantifying nearness, creating distance surfaces, calculating cost along a network, calculating nearness along a network.

Practical: Measuring geographic distribution

Calculating centers, adding weights to centers, calculating standard distance, calculating standard deviational ellipse, calculating the linear directional mean.
Practical: Analyzing patterns

Using average nearest neighbor, identifying clustering, Checking for multidistance clustering, measuring spatial autocorrelation.

	R6
R1-Ch.9
R2-Ch.12

R3- Ch.7 

R1-Ch.10
R2-Ch.13
R3-Ch.8

R2-Ch12
R4-Ch.9
R4-Ch.6

R5- Ch.4

R5-Ch.5

R3-Ch.8

R5-Ch.7

R5-Ch.8
	A2
C3

B2

A2, A5

D2

A2

D2

A2, D1-D3
D2, D3

D2, D3

C4, D2, D3

	2/W12

Lab.12
	8- Terrain Analysis

Concept of statistical surfaces, slope and aspect, hydrologic functions, viewsheds, shaded relief maps.
Practical: ArcGIS 3D Analyst

Create 3D scenes and a TIN from contours, Drape features onto a TIN, Navigate through scenes, Create a fly-through animation, 3D effects and use 3D symbols, Edit 3D objects, Perform a line-of-sight analysis, ArcGlobe Web service. 
	R1-Ch.11
R2-Ch.14

R2-Ch.15

R4-Ch.10
	C1, C2
D1-D3

	2/W13
Lab. 13

2/W14

Lab. 14
	9- GIS models
Basic elements of GIS (Cartographic) models, weightings and rankings, Binary models, Index models, regression models, process models (simple spatial and spatio-temporal models, cell-based models).

Practical: ArcGIS Spatial Analyst

Process raster map layers, Create a hillshade raster layer, Make a kernel density map, Extract raster value points, Conduct a raster-based site suitability study, Use modelBuilder for a risk index.
10- Spatial estimation, interpolation, prediction and core area delineation

Sampling and sampling patterns. Interpolation Methods: Nearest Neighbor, Fixed Radius – Local averaging, Inverse Distance Weighted, Trend Surface, Splines, Kriging

Problems of interpolation.
Practical: Mapping change
Mapping change in location, magnitude and value.
	R1-Ch13

R2-Ch.19

R3-Ch.6

R4-Ch.11

R1-Ch.12
R2-Ch.16
R3-Ch.10

R5-Ch.6

	A5

B3

A2

D1-D3

C2

D1-D3



	2/W15
Lab. 15

	11- Data standards and quality: Living with errors
Data standards and quality, Currency and Credibility, Completeness, Consistency of attributes, Accuracy of data (Automated and Visual checks), positional shifts and their correction. Propagation of errors in map overlay and operations.
Practical: Evaluating Data for Analysis
Evaluating data currency and credibility, Transforming geographic coordinate systems, Selection and Export of datasets, Evaluating Completeness and Data Accuracy
	R1-Ch14

R7
R6
	B2
C3

D1

D2



	2/16
	Final Hour Exam
	
	


	7- Intended Learning Methods

	The course will be structured in lectures, discussions, students’ assignments and lab reports, in addition to a project that will be implemented and presented by each student. Visual aids will include mobile GIS units, GPS, hardcopy maps and satellite images. Material of the practical sessions (Lab.) will be based on ESRI manuals (GIS Tutorials 1 and 2). The training data is provided with the manuals. All practical sessions will be introduced during the lectures; however students are required to finish the exercises on their own and to submit the required assignments. Students are also asked to prepare and deliver parts of lectures on certain topic that are identified by the instructor.


	8- Evaluation

	Evaluation component
	Points %
	Date/Schedule

	Midterm Exam   
	30
	14/4/2014

	Home works, presentations and assignments.
	30
	7 days after each practical session

	Final Exam
	40
	Week 16, following the time schedule announced by the registration department


	9- References 

	R1    
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).
R2
Change, K., 2013. Introduction to Geographic Information Systems, 7th edition, McGraw Hill, New York.
R3
DeMers, M. N. 2009. Fundamentals of Geographical Information Systems, 4th Edition, John Wiley and Sons.
R4    
Gorr W.L. and Kurland K. S. 2013. AGIS Tutorial 1: Basic Workbook, 10.1 Edition, Redland, California, ESRI Press.

R5
Allen D. W. 2010. GIS Tutorial 2: Spatial Analysis Workbook, 2nd Edition for ArcGIS 10. Redland, California, ESRI Press.
R6    ESRI, 2013. ArcGIS II: Essential Workflows (Student Edition), ESRI Press, Redland, California.
R7    Foody G. M. and PETER M. Atkinson P. M. 2002. Uncertainty in Remote Sensing and GIS. UK: Wiley and Sons.


	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
	63
	2.0
	C
	Fail

	64
	69
	2.5
	C+
	Pass

	70
	72
	2.75
	B-
	Fair

	73
	75
	3
	B
	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. Although these roles are strictly followed for BSc students, however for PhD students they are applicable as the course is an interactive module that builds on lecture notes and discussions during lectures.


1
GIS (0634912)
2

GIS (0634912)

[image: image1.png]