Graduate Certificate in Geospatial Technology

This Certificate Program is designed to benefit students who seek to enhance their skills in geospatial
technologies, especially Geographic Information Systems (GIS) and satellite remote sensing. Students
will be exposed to industry standard software including ArcGIS, ERDAS IMAGINE, and IDRISI, and will

work with vector and raster data sets, as well as image data obtained via satellite remote sensing.

Geospatial technology is used extensively at all levels of government, in the private sector, and by
international institutions such as United Nations and the World Bank. Geospatial technology is used in
developing countries to optimize scarce resources for environmental management. Private voluntary
and non-governmental institutions that work on humanitarian and environmental issues have also
developed significant capabilities in the use of this technology. All issues that involve monitoring of the
earth’s surface or near surface environment or processes, or involve exploitation of the earth’s
resources can benefit from the application of geospatial technology.

Students who earn the Certificate will enhance their employment prospects and/or advance their
careers in geospatial technology, particularly in job settings that stress the use of products derived from
satellite remote sensing and/or vector-based GIS. The graduate certificate will be useful for recent
graduates and particularly mid level career professionals seeking to enhance their technical skills (and
obtain an accompanying technical credential) within a limited time.

Requirements

The Certificate requires a minimum of 15 credits, including three core courses and two or more electives
completed with at least a C grade in each course. Students may also receive up to 6 credits toward the
certificate for past course work completed at UM or other accredited colleges and universities within
the past 3 years.

Core Courses

- Introduction to GIS (GEG 591) - Conceptual overview of GIS technology, introducing key elements such
as projection systems, datums, data models, and analytical methods such as overlays.

- Intermediate GIS (GEG 593) - Review of coordinate and projection systems used to relate satellite and
image data to standard coordinate systems Advanced concepts of analysis, data storage, data
development (digitization, topology, error correction) and manipulation, including suitability
mapping, cartographic modeling, and decision support.

- Environmental Remote Sensing (GEG 592) - Survey of satellite imaging technologies and basic image
processing techniques. Special emphasis is paid to optical and SAR satellite imagery for land cover
applications.

Electives

- Cartographic Design (GEG 585) - Building upon the knowledge skills acquired in GEG 199, students
learn the basics of map making and design, including interactive maps, visualizations, and 3-D
representation of land and cityscapes.

- Introduction to Microwave Imaging and Synthetic Aperture Radar - Basic microwave theory, including
generation of microwaves, transmission of microwave energy through the atmosphere, interaction



of microwaves with the ground surface and man-made objects, and design of microwave reception
systems, including radiometers, altimeters, scatterometers and SAR.

- Introduction to Quantitative Methods (GEG 580) - Basic descriptive statistics, including spatial
statistics. Probability, hypothesis testing, correlation, and regression.

- GIS and Environmental Modeling (GEG 594) - Mathematical and statistical functions applied to GIS
data to model environmental processes such as urbanization and land-change modeling.

- Independent Study (GEG 525) - Provides an opportunity to study an academic topic not otherwise
available through the regular course offerings.

- Internship (GEG 535) - Internships with local organizations including city governments as well as
private organizations to help students gain much needed practical experience.

- Advanced Quantitative Methods (GEG 582) - Continuation of GEG 481. The use of statistical methods
and techniques in the solution of geographic research problems. Prerequisite: GEG 481.

- Web-GIS (GEG 595) - Introduces map serving technologies and internet map design. Lab exercises
emphasize use of ArcIMS and ArcSDE. Students build their own on-line interactive, customizable
maps and will learn the basics of Client/Server architecture and processing, JavaScript programming,
and XML/HTML basics.

- Advanced SAR Techniques and Applications - This course builds on material covered in GEG 410.. The
course will review advanced SAR processing, including optimal processing for high spatial resolution
("super-resolution"), use of polarization, and basic and advanced image forming techniques, such
as range-Doppler, omega-K, and back-projection. Phase exploitation technicques such as
interferometry and coherence change will be emphasized.

- Advanced Spatial Statistics (GEG 681) - Social and environmental science applications of spatial
statistical analysis illustrated with data and numerical (simulation experiments) examples employing
interactive software. This course’s focus is on spatial autocorrelation.

- GIS in Public Health - Builds general knowledge of spatial applications in the field of public health and
epidemiology and provides hands-on experience using GIS. Exposure to current public health
research and scholarly publications investigating spatial patterns of health outcomes.



GIS Graduate Certificate Program Syllabi

GEG 555
GEG 580
GEG 585
GEG 592
GEG 593
GEG 594
GEG 595
GEG 681

Field Methods & Geospatial Analysis
Intro to Quantitative Methods

Advanced Cartography

Advanced Environmental Remote Sensing
Intermediate GIS

GIS and Environmental Modeling

Web GIS

Advanced Spatial Statistics
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School/College: College of Arts & Sciences

Dept/Course#: GEG 555

Effective Date: 01/01/12

Course Description:  Limit 1,422 Characters

With a focus on geo-spatial applications, this methods course introduces students to field
research addressing complex socio-environmental issues. The course includes exercises with
GPS data collection; geo-tagged photography; ground truthing; spatial survey design; and an
introduction to distributed GIS. Students will also learn from various research areas and
cognate filed methods including environmental demography, community surveying, cultural

mapping , and multi-sited ethnography.

Please include a brief rationale for this Course Addition:
This course serves to comprise an integral part of the Department's proposed GIS Graduate
Certificate Program.
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Phone: 8-4087

Arts & Sciences Curriculum Committee - 2011



GEG 555 J. Miguel Kanai
Summer 2012
June 1-17

FIELD METHODS & GEO-SPATIAL ANALYSIS
FOR SOCIO-ENVIRONMENTAL RESEARCH
(FIELD GEO-SPATIAL RESEARCH)

- LEARNING FROM MEGADIVERSITY IN ECUADOR & GALAPAGOS -

COURSE GOALS

With a focus on geo-spatial applications, this methods course introduces students
to field research addressing complex socio-environmental issues. The course
includes exercises with GPS data collection; geo-tagged photography; ground
truthing; spatial survey design; and an introduction to distributed GIS.

Students will also learn from various research areas and cognate filed methods
including environmental demography, community surveying, cultural mapping,
and multi-sited ethnography. This year the course will benefit from the unique
locational advantages of the UGalapagos program, focusing on the communities
of Isabella’s Puerto Villamil and Puerto Ayora on the island of Santa Cruz. The
first few days in Quito, Otavalo and Bafios provide an initial introduction to
biodiversity, multiculturalism and economic development in Ecuador. Research
topics include eco-tourism and community development in an age of
globalization; non-traditional exports such as roses and custom chocolate;
regimes of state-led and community-based marine and near-coastal conservation;
and environmental change and public health as they play out in the Galapagos
Islands as well as other environmentally and socially sensitive settings
throughout Ecuador and beyond. As an applied graduate course, this course
emphasizes systematic primary data generation as to allow students not only to
develop research skills but also obtain tangible field results to support thesis
projects and future publications.

GRADING AND PARTICIPACTION POLICY

The course consists of two daily classroom sessions (Mon-Fri) and
complementary field and cultural activities (included in syllabus). The class
convenes in the morning for a lecture and day orientation. Evening sessions
consist of student reports, reflections and comments. Students are expected to
produce field reports as the main grading component of this class. Field reports
consist of annotated data sets including a description of the methodology
employed, metadata specifiying characteristics of the primary data, and
preliminary result evaluation and commentary. These elements are also



presented to the class orally by the end of the course. Participation in reflection
sessions and additional activities requires proper engagement with the local
community and fellow course participants as an emerging research community.
Course participants are highly encouraged to complete the online course on
“Social and Behavioral Responsible Conduct of Research” provided free of
charge by the Collaborative Instiutional Training Initiative (CITI at
www.citiprogram.org) that the University of Miami is part of.

70%  Field Report
20%  Preliminary Field Results Presentation
10%  Participation

COURSE MODULES AND PROVISIONAL SCHEDULE

Introduction Megadiversity in Ecuador
Introduction to the historical context and current issues of
Ecuador. Visit to Quito’s cultural neighborhoods, Otavalo
market, GPS exercise at the “center of the world” and geo-
tagged photography in the eco-tourism areas of Bafos.
(June 1 — 6, Ecuadorian Mainland)

Module | Engaging with global value chains from the ground up
Introduction to social network and value chain research, and
multi-sited ethnographic methods. Analysis of flows between
the islands and how the Galapagos are linked to world.
Discussion of eco-tourism and community development.
(June 7, 8, Puerto Ayora)

Module Il First steps at aresearch site
Introduction to the local community and Isabela
Oceanographic Institution scientific staff. Discussion of
environmental demography and community mapping.
Identification of main socio-environmental issues.
(June 9, Isabela)

Module 11l Ground Truthing and Spatial Survey Design
Applied exercises in the town of Puerto Villamil, Isabela.
(June 10, 11, Isabela)

Module IV Topical Discussion (I): Dengue: risks and preparedness
Application of learned techniques to the issue of dengue and
other vector-borne diseases in the Galapagos.

(June 12, Isabela)


http://www.citiprogram.org/

Module V

Module VI

Rejoinder

Topical Discussion (Il): Sea Cucumbers vs. tortoises
Application of learned techniques to issues of marine and
near-costal conservation regimes and the political
negotiation of island economic profiles.

(June 13, Isabela)

Off you go!
Students projects. Presentations and course conclusion.
(June 14, 25, Isabela)

The Origin of Galapagos
Volcano Camping Trip
(June 16, 17, Isabela)

REQUIRED READING AND INDICATIVE BIBLIOGRAPHY

Course Textbook:

Ismael Vaccaro, Eric Alden Smith and Shankar Aswani (eds, 2011)
Environmental Social Sciences: methods and research design. Cambridge:
Cambridge University Press.

Additional Readings:

Lejano, R et al. (2007) The Importance of Context: Integrating Resource
Conservation with Local Institutions. Society & Natural Resources (20:2).

Lejano, R and Ocampo-Salvador, A (2005) Context and differentiation:
comparative analysis of two community-based fishers’ organizations in Marine

Policy (30:6).

Marzochi, KBF (1994) Dengue in Brazil — situation, transmission and control: a
proposal for ecological control. MIOC (89:2).

Nash, S. (2009). Ecotourism and Other Invasions. BioScience (59:2), 106-110.

St. Martin, K (2001) Making space for community resource management in
fisheries in Annals of the Association of American Geographers (91:1)

Sawyers, L (2005) Nontraditional or new traditional exports: Ecuador’s flower
boom. Latin American Research Review (40:3).



Tobin, GA and Whiteford, LM (2002) Community resilience and volcano hazard:
the eruption of Tungurahua and evacuation of the Faldas in Ecuador,
DISASTERS (26:1)

Vezzani, D and N SChweigmann (2002) Suitability of containers from different
sources as breeding sites of Aedes aegypti (L.) in a Cemetery of Buenos Aires
City, Argentina in MIOC (97:6).

Walsh, S. et al. (2010) Community Expansion and Infrastructure Development:
Implications for Human Health and Environmental Quality in the Galapagos
Islands of Ecuador. Journal of Latin American Geography

Watkins, G. and F. Cruz. (2007). Galapagos at Risk: A Socioeconomic Analysis
of the Situation in the Archipelago. Puerto Ayora, Province of Galapagos,
Ecuador, Charles Darwin Foundation.

Ziegler, c.; 2007; Favored Flowers: Culture and Economy in a Global System.
Duke University Press.

Companion Websites

On Banos
http://www.baniosadn.com.ec/

On Isabela Oceanographic Institute:
http://www.ioi-galapagos.org/index.shtml

Galapagos Conservancy:
http://www.galapagos.org/2008/index.php

Charles Darwin Foundation:
http://www.darwinfoundation.org/english/pages/index.php

Unesco World Heritage Convention:
http://whc.unesco.org/en/list/1/

Galapagos Special Regime Government Council (Spanish Only):
http://www.cgg.gob.ec/cga/

On the National Plan for Good Living (health, education, local development,
etc.):
http://plan2009.senplades.qob.ec/es/web/en

On the Salasaca People:
http://www.goecuador.com/ecuador-general-info/ecuador-



http://www.baniosadn.com.ec/
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.ioi-galapagos.org%2findex.shtml
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.galapagos.org%2f2008%2findex.php
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.darwinfoundation.org%2fenglish%2fpages%2findex.php
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwhc.unesco.org%2fen%2flist%2f1%2f
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.cgg.gob.ec%2fcgg%2f
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fplan2009.senplades.gob.ec%2fes%2fweb%2fen
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.goecuador.com%2fecuador-general-info%2fecuador-ethnicity6.html%23salasaca

ethnicity6.html#salasaca

On Quito:
http://www.quito.com.ec/index.php?option=com content&task=view&id=6&Itemid
=113&lang=en

http://www.ecuador.com/blog/discover-the-beautiful-craftworks-of-mindalae-
museum

On Otavalo:
http://www.sangay.com/ecuadorquide/ecuador/otavalo-indigenous-artisan-
market-a-diversity-for-the-eyes/

http://www.lonelyplanet.com/ecuador/northern-highlands/otavalo



https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.goecuador.com%2fecuador-general-info%2fecuador-ethnicity6.html%23salasaca
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.quito.com.ec%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d6%26Itemid%3d113%26lang%3den
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.quito.com.ec%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d6%26Itemid%3d113%26lang%3den
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.ecuador.com%2fblog%2fdiscover-the-beautiful-craftworks-of-mindalae-museum
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.ecuador.com%2fblog%2fdiscover-the-beautiful-craftworks-of-mindalae-museum
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.sangay.com%2fecuadorguide%2fecuador%2fotavalo-indigenous-artisan-market-a-diversity-for-the-eyes%2f
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.sangay.com%2fecuadorguide%2fecuador%2fotavalo-indigenous-artisan-market-a-diversity-for-the-eyes%2f
https://legacy.umail.miami.edu/owa/redir.aspx?C=1a2f934325e442fda734b4cde96c3419&URL=http%3a%2f%2fwww.lonelyplanet.com%2fecuador%2fnorthern-highlands%2fotavalo
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Course Addition Form (Registrar) - Page 2 - Course Description and Rationale.

School/College: College of Arts & Sciences

Dept/Course#: GEG 585

Effective Date: 01/01/12

Course Description:  Limit 1,422 Characters

This course is designed to give students a more complete understanding of
cartography, and develop a high degree of fluency in the art and science of
map-making. Students will learn the theory, principles, concepts and
techniques required to present geographically-referenced data in order to
effectively communicate spatial relationships, patterns, and the results of
spatial analyses. Students will gain extensive experience in creating a wide
variety of aesthetically-pleasing, professional-looking maps using ArcGIS.

Please include a brief rationale for this Course Addition:
This course serves to comprise an integral part of the Department's proposed GIS Graduate

Certificate Program.
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Dept. Contact:  Alexis Fernandez

Email Address: alexis.fernandez@miami.edu

Phone; 8-4087
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Instructor:

Description:

Objectives:

Required
Textbooks:

Policies:

—

GEG 585 — Advanced Cartography

David E. Tenenbaum, Ph.D.
Geography and Regional Studies
University of Miami

Tel: 305-284-6679

Email: d.tenenbaum@miami.edu

This course is designed to give students a more complete understanding of
cartography, and develop a high degree of fluency in the art and science of
map-making. Students will learn the theory, principles, concepts and
techniques required to present geographically-referenced data in order to
effectively communicate spatial relationships, patterns, and the results of
spatial analyses. Students will gain extensive experience in creating a wide
variety of aesthetically-pleasing, professional-looking maps using ArcGIS.

The history of cartography and maps as communication tools.

Creative map composition and the use of conventional layout elements.
The production of appropriate titles and legends.

The proper use of projections, coordinate systems, and scale.
Symbolization choices for base map and qualitative data.

Classifying and symbolizing numeric and qualitative data to produce thematic
maps.

Using imagery and raster data in maps.
Effective use of color, type, text, fonts and labeling.
How to get the most out of the cartographic tools available in a GIS.

Producing maps for a variety of production media (both hardcopy and
softcopy), and addressing the unique challenges of creating maps to be used
dynamically onscreen.

Acquisition and manipulation of spatial datasets for use in cartographic output.
Analyzing and critiquing maps, and addressing bias present in design choices.

Krygier, John and Wood, Denis. Making Maps: A Visual Guide to Map Design
for GIS. Guilford Press, 2005. ISBN 1593852002.

Brewer, Cynthia. Designing Better Maps: A Guide for GIS Users. ESRI Press,
2005. ISBN 1589480899.

. Regular attendance to lecture and lab is essential.

Students are expected to do assigned reading before lecture sessions, and
come to class prepared to discuss the material.

Students are expected to complete course assignments on-time. Assignments
submitted late will receive a reduction in points.

All assignments are expected to be completed and submitted in TYPED format
(not handwritten). Handwritten assignments will not be accepted.







Week 9  Exam Il (10/19)

Week 10 Classification and accuracy assessment (Ch. 14). Object-oriented
classification, sampling methods, accuracy vs. precision, sources of error, error types,
the error matrix and error metrics (Lab 6)

Week 11 Applied remote sensing of vegetation (Ch. 17). Vegetation mapping, plant
physiognomy and structure, vegetation indices, ecosystem classification and spectral
properties of leaves and canopies, phenology, biomass and carbon estimation (Lab 7).

Week 12 Remote sensing of water (Ch. 19). Spectral properties of water bodies,
bathymetry, suspended sediment, water pollution, roughness and waves, algal
blooms, water level determination with INSAR.

Week 13 Applied land cover mapping (Ch. 20) and global applications (Ch. 21).
Land classification systems (IGBP, etc.), land cover change, deforestation and
desertification, population estimation, global earth observing systems and data
platforms (Lab 8).

Week 14 Thanksgiving Break

Week 15 Frontiers and challenges in remote sensing, review for final exam
(Conclusions), finalize any lab work that is pending.

Week 16: Final Exam: Wednesday, December 7 from 4-6:30 in MB 306. Papers
due for graduate students.






Course Addition Form (Registrar) - Page 2 - Course Description and Rationale.

School/College:  College of Arts & Sciences
Dept/Course#: GEG 593
Effective Date: 01/01/12

Course Description:  Limit 1,422 Characters

The objective of this course is to provide an introduction to analysis of spatial data in
geographic information systems (GIS). The course will provide students with instruction on
manipulation of raster and vector data as well as cartographic modeling using raster-based GIS
software. Students also will receive exposure to introductory concepts of remote sensing and

visualization, which are rapidly growing subfields of GIS.

Please include a brief rationale for this Course Addition:
This course serves to comprise an integral part of the Department's proposed GIS Graduate
Certificate Program.
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Email Address: alexis.fernandez@miami.edu

Phone: 8-4087

Arts & Sciences Curriculum Committee - 2011
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PART I -INTRODUCTION

Basic Definitions and Ideas (Chapter 1)
Data Sources
Basics of EXCEL

PART Il - DESCRIPTIVE STATISTICS

Univariate Descriptive Statistics (Chapter 2)

@"poooTo

Categorizing Data: Qualitative, Quantitative, Spatial
Histograms and Frequency Polygons

Describing Distributions

Cumulative Frequency

Time Series

Types of Spatial Data

Spatial Data Conversion

Univariate Descriptive Statistics (Chapter 3)

a.
b.
C.

Measures of Central Tendency

Measures of Dispersion

Descriptive Measures for Spatial Analysis

i. Location Quotient

ii. Coefficient of Localization

iii. Lorenz Curves (Do NOT read pages 127-129)
iv. Mean Center and Standard Distance

v. Three Spatial Problems

Introduction to SPSS Statistics 18.0 (Handout)

Statistical Relationships (Chapter 4)
a. Correlation

i. Pearson
ii. Spearman
iii. Kendall

. Regression

i. Equation of a straight line

ii. Regression definitions

iii. Ordinary least squares (OLS) regression

iv. Interpreting a regression equation

v. Assessing the goodness of fit of a regression line (R, R?, S,




PART IIl - INFERENTIAL STATISTICS

7. Random Variables and Probability Distributions (Chapter 5)

10.

I
J-
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Definitions

Probability Postulates

Outcome Trees and Venn Diagrams

Counting Rules (Product Rule, Combinations, and Permutations)
Basic Probability Theorems (Addition, Multiplication)

Discrete Random Variables

Continuous Random Variables

Discrete Probability Distribution Models

i. Uniform

ii. Binomial

Continuous Probability Distribution Models (Normal or Gaussian)
Standard Normal Distribution and Z-scores

Sampling (Chapter 6)

a.

b.

Steps in the Sampling Process (define population, sampling frame, sample
design)

Types of Samples

i. Non-Probability Samples

ii. Probability samples (random, systematic, stratified, cluster)

c. Geographic Sampling units (quadrat, traverse, point)
d.
e.

Sampling Distributions
Central Limit Theorem

Point and Interval Estimation (Chapter 7)

a.
b.
C.

Point Estimation
Interval Estimation
Sample Size determination

One-Sample Hypothesis Testing (Chapter 8)

a.

Classical Method—formulation of hypotheses, selection of sample statistic,
selection of level of significance, construction of decision rule, compute test
statistic, decision

i. Mobility Example

ii. Binomial Example (coin tossing)

Prob-Value Method

Single Sample Tests Involving Means and Proportions

i. Test of the Population Mean, o known

ii. Test of the Population Mean, o UNknown

iii. Test of a proportion




11. Two Sample Hypothesis Tests (Chapter 9)
a. Difference of Means Test (independent samples)
i. F-test
ii. Casel o are equal
iii. Case Il o are not equal
b. Difference of Means Test (dependent samples)
c. Difference of Proportions

12. Non-Parametric Methods (Chapter 10)
a. Parametric vs. non-Parametric tests
b. Single Sample Chi-Square Test
c. Chi-square contingency table test

13. Analysis of Variance (Chapter 11)
a. Definitions and Conceptualization
b. The F test
c. ANOVA Tables
d. E-Squared

Grading Breakdown:

(Students are permitted to bring one page of notes with formulae to each exam) (The
page will be shown to the GA as you enter class to make certain that it is an original
written in blue ink. You may not photocopy another student’s page.)

Exam I: 25% (September 20)

Exam II: 25% (TBA)

Final: 25% (December 13, 8 AM, Cox 213) (not cumulative)

Exercises: 25% (20 points are subtracted from each exercise for each day of lateness)

ATTENDANCE: Attendance will be not taken officially, but is highly encouraged.
Students will find, however, that this is not a class that they will want to miss.

INCOMPLETES: are given only as prescribed in the Bulletin. Incompletes are not given
so that the student can avoid a failing grade. No extra credit is available to any student
under any circumstances.

OFFICE HOURS: are as indicated above. If you are coming on any particular day,
please let me know during class. If you come to my office during my office hours and |
am not there, ask the department Administrative Assistant to call me on my cell phone.




GEG 593: Intermediate GIS
Lectures and Labs: Tuesday and Thursday 9:30 to 10:45 AM

Spring XXX
Instructor: | Dr. Shouraseni Sen Roy |Teaching Assistant: TBD
Office: Ferre 225 Office: GIS Lab
Email: ssr@miami.edu Email: TBD
Phone: (305) 284-4820

11:00 AM to 12:00 PM
Office Hours: | Tuesday and Thursday or by, Office Hours:  TBD
appointment

Textbook: Concepts and Techniques of Geographic Information Systems (2nd Edition)
by C. P. Lo and A. W. K. Chang. Additional reading materials will be distributed in class
when required.

Course description: The objective of this course is to provide an introduction to analysis
of spatial data in geographic information systems (GIS). The course will provide students
with instruction on manipulation of raster and vector data as well as cartographic
modeling using raster-based GIS software. Students also will receive exposure to
introductory concepts of remote sensing and visualization, which are rapidly growing
subfields of GIS.

GEG 391 will consist of lectures, readings and lab exercises (see next page for more
details). The lectures will closely follow the main text, Lab exercises during the first two-
thirds of the semester will set the stage for a major mapping project in which the students
will undertake a suitability mapping exercise using a set of raster and vector data
covering Coral Gables. Please note that lectures will be held on Tuesdays and Thursdays,
while the lab is only available on Thursdays. A major part of the course grade will be
based on the individual research projects each student will be doing through the semester.
Students will be expected to implement the skills and concepts learned throughout course
of the semester into a clearly defined research project. The final paper from this research
project will be in a standard peer reviewed journal manuscript form, complete with
references, figures, and tables (if necessary). Final course grades will be based on the
following:

Exam #1: 20%

Exam #2: 25%

Class and Lab Assignments: 25%
Final Project: 30%

Prerequisites: GEG 591 or permission of instructor.

Classroom Etiquette: Questions and discussion are welcome during class. Please arrive
on time and avoid unnecessary disruptions, such as talking to your classmates during the



lecture. Please note that all cell phones and pagers must be turned off before class.
Also, food and drink are not permitted in the classroom or the GIS lab.

Course outline — reading assignments in parentheses:

Course overview and introduction to GIS (Ch. 1)

Introduction to GIS — continued (Ch. 1)

Review of projections and coordinate systems (Ch. 2)

Review of projections and coordinate systems — cont. (Ch. 2 and Exercise 1)
Vector data - principles (Ch. 3)

Vector data — input, metadata, and errors (Ch. 4)

Vector data — input, metadata, errors and editing (Ch. 5 and Exercise 2)
Vector data — development and editing

Vector database queries, geocoding, and overlays (Ch. 6, 8, 9)

2/24 Exam | — Principles of coordinate systems and vector data management
Introduction to raster data (Ch. 7)

Introduction to raster data analysis (Exercise 4)

Raster data analysis (Ch. 11)

Raster data analysis (Exercise 5)

Raster overlays and math

Accuracy assessment

Introduction to raster data modeling (Ch. 14)

3/24 Exam Il — Principles of raster data

10/28 Guest lecture — GIS applications in health

11/2 Suitability mapping and cartographic models (Ch. 14)

11/4 Suitability mapping exercise (Exercise 6)

11/25 Thanksgiving holiday

11/30 Remote sensing (supplemental reading)

12/2 Terrain data and visualization (Ch. 12/Exercise 7 if time permits)
4/26 and 4/28 Final Presentations (TBD)

List of Lab Exercises:

NogakowdnpE

Projections and metadata

Download, import, display vector data
On-screen digitizing/building polygon topology
Image enhancement, palettes, overlays

Error assessment, buffering, overlays
Suitability mapping exercise

Visualization of digital terrain data

Disclaimer

The above schedule in this course is subject to change in the event of extenuating
circumstances.



