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1. Description of the module - objectives, and procedures

1.1. OBJECTIVES OF THE MODULE

The module aims to provide students an introduction to the basic knowledge and concepts of
geographic information systems (GIS) and Earth Observation (EO). It is designed to provide
an understanding of GIS& EO data acquisition and handling from theory to practice,
demonstrating also the different types of geospatial data in solving practical problems in a
range of thematic areas. Simultaneously, the course will support the development of key
skills of the participants relevant to group working, presentation and assignments
preparation.

1.2. LEARNING OUTCOMES

On successful completion of this module students should be able to:

1.

2.

w

Describe and explain the underlying concepts of manipulating and representing
spatial data

Select and apply appropriate techniques for the collection and processing of
geographic spatial data in various forms within a GIS

Identify, for particular applications, the most appropriate remote sensing datasets.
Independently using remote sensing software for the analysis of different types of
Earth Observation datasets

Implement approaches to the derivation of products from remote sensing data
(e.g., vegetation indices and thematic maps of land use/covers).

Undertake field studies to support the interpretation and analysis of remote
sensing data.

Be able to apply a classification of remote sensing imagery
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1.3. DESCRIPTION OF THE MODULE

In this module the students will find information on the following issues (a short explanation
for each topic that is going to be discussed):

Topic 1: Introduction to GIS.Vector-raster. QGis and other GIS software

Topic 2: Vector-Raster data analysis.Import geospatial data,geometric correction
data,digitizing

Topic 3: Database and cartography. Database join, maps creating

Topic 4: Spatial analysis. Query builder, geometric operations (buffer zones, clip etc)
Topic 5: Digital elevation model (DEM), slope, aspect, Visualization (3D Mapping)
Topic 6: Spatial Interpolation methods

Topic 7: Introduction to remote-sensing principles & different types of EO data

Topic 8: Radiometric Indices from EO data. Vegetation Indices (NDVI, Burning ration index,
Leaf area index)

Topic 9: EO imagery classification techniques and change detection analysis

Topic 10: Revision Lecture and exams preparation

1.4. PREREQUISITES

To complete the module successfully participants required to have basic knowledge of the
following topics:

- on maps and data analysis,

- on natural resource planning,

- basic computing skills.

1.5. STUDENTS OBLIGATIONS AND THE EVALUATION METHOD:

Assessment of the module is based on the submission of an assignment (submitted at the
end of the module) and of written final exam (also at the end of the module), as summarized
below:
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1 Participation to teaching hours % 0
2 Mid-term exams % 0
3 Individual research work % 50
4 Final exam (written) % 50

A. Theoretical skills

B. Practical skills

Theoretical class 30
Practical class 20
Individual or team assignments 22
Midterm exams 3

1 Individual work 70
2 Preparation for the exams 5
Total Il 75
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2. Calendar of the module

6


https://www.qgis.org/en/docs/index.html
https://download.osgeo.org/qgis/doc/manual/qgis-1.0.0_a-gentle-gis-introduction_en.pdf
https://download.osgeo.org/qgis/doc/manual/qgis-1.0.0_a-gentle-gis-introduction_en.pdf
https://webapps.itc.utwente.nl/%20librarywww/papers_2009/general/principlesgis.pdf
https://webapps.itc.utwente.nl/%20librarywww/papers_2009/general/principlesgis.pdf
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3. Content of the module

The module will provide an introduction and background to the concepts of geographical
information systems (GIS) and of Earth Observation (EO), including theory and principles as
well as practical experience in entering, manipulating, analysing and interpreting spatial
data. Furthermore, the module will introduce students to EO data and processing, with data
acquired by a range of remote sensing sensors. In this context, it is briefly introduced the
background theory and focuses also on applications of remotely sensed data across a broad
range of environmental disciplines.

The module has a strong focus on the practical implementation of GIS and EO imagery
analysis. It is expected that following the module completion students will be comfortable
to handle a variety of geospatial data using GIS software and remote sensing image
packages, skills useful to be implemented later on in a wide range of geographical
disciplines. Following the module completion, students should also be able to undertake
basic analysis of remotely sensed data and be in a position to be an intelligent customer for
acquiring expert services in remote sensing for future employers in a wide range of research
activities and practical applications alike.
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4. Planning of the practical teaching classes



https://www.qgis.org/en/docs/index.html
https://www.qgis.org/en/docs/index.html
https://www.qgis.org/en/site/forusers/trainingmaterial/index.html
https://www.qgis.org/en/site/forusers/trainingmaterial/index.html
https://download.osgeo.org/qgis/doc/manual/qgis-1.0.0_a-gentle-gis-introduction_en.pdf
https://download.osgeo.org/qgis/doc/manual/qgis-1.0.0_a-gentle-gis-introduction_en.pdf
https://download.osgeo.org/qgis/doc/manual/qgis-1.0.0_a-gentle-gis-introduction_en.pdf
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5. Coursework

Coursework: laboratory skills report based on analysis of Remote Sensing and GIS datasets
(3000 words)

6. Individual research project (if applied)

Preparation of the land cover map for the Agricultural University of Tirana (AUT) campus
using satellite data and validation of the map.




‘Smart AL

http://smartal.uet.edu.al/

Co-funded by the
Erasmus+ Programme
of the European Union

DELIVERABLES DESCRIPTION

Each Topic consists of the lectures and the exercises. The zip files contain lectures, tutorials
and all the necessary spatial data (Geospatial_Data.zip) in order to be implemented the
practical part. Moreover, free literature (GIS_Bibliography.zip) are provided.

Theoretical(Lectures)

Practical (Tutorials)

Associated pedagogic
material

Topic 1: Introduction to
GIS. Vector-raster. QGIS
and other GIS software
Topic 2: Vector-Raster
data analysis. Import
geospatial data,
geometric correction
data, digitizing

Topic 3: Database and
cartography. Database
join, maps creating.

Topic 4: Spatial
analysis. Query builder,
geometric operations
(buffer zones, clip etc).
Topic 5: Digital
elevation model (DEM),
slope, aspect,
Visualization (3D
Mapping).

Topic 6: Spatial
Interpolation methods.

Topic 7: Introduction to
remote-sensing
principles & different
types of EO data

Topic 8: Radiometric
Indices from EO data.
Vegetation Indices
(NDVI, Burning ration
index, Leaf area index).
Topic 9: EO imagery
classification
techniques and change
detection analysis.

-Introduction to GIS.
Basic Concepts

-GIS Functionality & -
Map Projections &
Coordinate Systems

-Databases & Maps -
Thematic Mapping

-Spatial Analysis

-Digital Elevation
Models& 3D Mapping

-Spatial Interpolation

-Introduction to
Remote Sensing

- Radiometric Indices

-Classification &
Change detection

-Exploring QGIS
Interface

-Georeferencing
scanned map in QGIS
-QGIS Digitizing

-QGIS Database:
Create new Fields
-QGIS Database: Join
tables

-QGIS: Map Creation
-Functions of Spatial
Analysis

-Proximity Analysis

-QGIS: Digital
Elevation Model
(DEM) & 3D
Representations

- Spatial interpolation
surfaces in ArcMap
environment

- Introduction to
ENVI and simple
image manipulation

- NDVI-Based Change
Detection

-Change Detection

Topicl_Introduction.zip
Geospatial_Data.zip
GIS_Bibliography.zip
Topic2_DataAnalysis.zip

Topic3_DatabaseCartography.zip

Topic4_SpatialAnalysis.zip

Topic5_DEM.zip

TOPIC 6 (Interpolation).zip

TOPIC_7 (Intro to RS).zip

TOPIC_8 (Vegetation Indices).zip

TOPIC_9 (Classification and
change detection).zip
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