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The aim of this project is to develop an interdisciplinary reform in higher 

education programmes and continuing education.

To Develop the new course contents and teaching materials

Course: Advanced level GIS – in support of cultural heritage and 
tourism
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General Information

University Georgian Technical University (GTU)

Course title Geoinformation Systems

Course/Module code ICT39503G1‐LP

Course type Compulsory

Year of Study From 2019

Term/Semester 1 semester

Credits awarded 5 – ESTS

Degree
For Bachelor’s Degree programs, whose specialty is directly related to the knowledge of 
Geoinformation Systems at professional level such as architecture, geodesy, geology, heritage, 
archaeology, tourism, agriculture, etc.

Enrolment status Full time

Entry requirements/
Competences

It is required that students must have general knowledge in introduction to GIS.

Learning Course Program (Syllabus) Description: "Geoinformation Systems"
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Course Structure

Course Aim and Objectives

Aims: The teaching course aims to study the purpose, functionality and use of Geoinformation Systems 
on the professional level
Objectives:
 Concept, development history and basics of GIS
 GIS maps and its components
 Data collection, precession, analysing and visualization 
 Solving problems, spatial tasks by using GIS technologies

Short Description

Ability to take the necessary and substantiated conclusions based on the study of geodata sources, data 
management and geostatical analysis, ability to select the necessary methods, tools and analysis in 
practice based on the obtained knowledge.

Learning Course Program (Syllabus) Description: "Geoinformation Systems"
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Modules/Topics
№ Name and content of topics

1
Introduction in geoinformation systems  - Concept, development history and basic components, purpose and functionality.

2
Geoinformation system data – Spatial (raster and vector) and non‐spatial (table) data, their collection and compare. 

3 Coordinate systems - Coordinate systems,  study of projections and coordinate characteristics

4 Geoinformation system map – Data frame, layers, their characteristics and management

5 Geoinformation system map – Data in map layers. Layers attributes and working with them 

6 Geoinformation system map – Symbolizing categorical and quantitative data

7 Geoinformation system map – Working with labels and annotation

8 Tables - Spatial and non‐spatial tables

9 Geoinformation system map ‐ Making of map layout

10 Geoinformational attributes - Querying/finding/selecting spatial geodata 

11 Geospatial relation of data (geoprocessing ) - Analyzing spatial relation

12 Georeferencing  - Georeferencing of vector and raster data

13 Geodatabase - File and personal geodatabase. Feature classes, attributes

14 Geodatabase - Feature Classis and table Editing

15 GIS analysis project - Solving spatial problem with analysis

Learning Course Program (Syllabus) Description: "Geoinformation Systems"
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Learning Outcomes

Knowledge
The student has deep knowledge of Geoinformation Systems. Understands the main principles, approaches and 
methods in Geoinformation Systems, acquires the knowledge of use of main tools of GIS. Chooses the methods and 
processes for achieving the specific project tasks.

Skills

Based on the obtained knowledge, the student is able to understand what GIS is and why we can apply and use this 
instrument in different sectors. How to find or create relevant data and how to store, systematize, evaluate, manage, 
analyse and visualise all this data. Ability to compare raster and vector data, ability to use geo and spatial instruments, 
solving spatial problems and tasks by using GIS.

Attitudes

Students will gain competencies in the modern fields of geospatial technologies. The program aims to prepare a 
competent specialist and provide them information in the field of Geoinformation Systems technologies. In particular, 
the program prepares a specialist, who owns a modern system, methods of GIS technology, analytical knowledge, 
which will enable the successful accomplishment of Geoinformation Systems at various companies, enterprises, 
organisations. Course would allow novice as well as professional students/users to independently pursue further self‐
development of acquired skills, as well as be capable of the application of these modern geospatial instruments in their 
professional carries working for various sectors in need of GIS applications.

Learning Course Program (Syllabus) Description: "Geoinformation Systems"
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Main Literature

Required reading:

[1] ArcGIS® Desktop I: Getting Started with GIS

[2] ArcGIS® Desktop II: Tools and Functionality

[3] ArcGIS® Desktop III: GIS Workflows and Analysis

Further reading:

[3] Dali Nikoleishvili, Geoinformation and Expert systems, Tbilisi State 
University, Tbilisi, 2004 (in Georgian)

[4] Nika Karalashvili, Leri Gigineishvili, Geoinformation Systems in Forestry, 
Georgian Technical University, Tbilisi, 2016 (in Georgian)

[5] Roger Tomlinson – Thinking about GIS, ESRI press, fifth edition, 2013

[6] Roger Tomlinson – GIS Planning for Managers, ESRI press, 2013

[7] Tim Ormsby – Getting to know ArcGIS – ESRI press, 2010

Learning Course Program (Syllabus) Description: "Geoinformation Systems"
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Advanced GIS course enhanced 
with Case Studies

1. Cultural Heritages
2. Protected Areas
3. Environmental

Learning Course Program (Syllabus) Description: "Geoinformation Systems"
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1. The National Cultural Heritage GIS Database System for Systematizing, 
Managing and  Sharing Information about Georgia’s Heritage
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Main Goals of The Project

• Creation of Complex Cultural Heritage GIS Database Integrating all the Heritage.
• Set up standardized forms of the data in cultural heritage.
• Develop the system for increasing and maintaining the connection between the

center and the regions.
• Elaborate the instrument which allows to operators to work interactively from any

part of Georgia or of the world.
• Determine the levels of access on database to protect the data.
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•Add Features

•Generate Protection Zones

•Link to Information

•Keep tracking of the changes

•Create different user roles

•Import/Export GIS Data

•Create GIS services
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Data That has been already integrated in the 
Database

Immovable Heritage 8400

Movable Heritage 650

Wall Painting 10
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2. Four Cases of Protected Areas in Georgia

Baseline (background) studies on four protected areas –
1‐Kintrishi, 2‐Algeti, 3‐Kazbegi and 4‐Phav‐Khevsureti

1

2

3 4

13



561555‐EPP‐1‐2015‐1‐ES‐EPPKA2‐CBHE‐JP

Main Tasks of The Project

Task 1. Data Collection, storage and elaboration of the 
Abiotic, Biotic and Cultural Resource data

• Task 2. Interpretation and  environmental assessment of 
collected data; 

Task 3. Create GIS database (geodatabase) and mapping 
(thematic & base maps)

Task 4. Elaboration of the recommendations to prepare the 
management plan and action program for the protected 
Areas
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Formation of GIS geodatabase and 
compilation of maps

Data storage and processing
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Spatial Analysis Tools
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Source data for various derived 
data

DEM – Digital Elevation Model

Watersheds & Subwatercheds
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TopographyVertical Zones
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Biotic constrains

Abiotic – Significance Biotic‐Fauna‐by Weight – Significance

Biotic‐Fauna‐ by Score – Significance

19



561555‐EPP‐1‐2015‐1‐ES‐EPPKA2‐CBHE‐JP

Recommendations

Baseline Study – Use of ABC (abiotic-biotic-cultural) Resource
Study methods.
Based on these studies elaborated recommendations to prepare the
management plan for the protected areas on:

Protected Areas Category
Boundaries of PA
Zonation of PA
Monitoring Program of Biodiversity
Use of PA’s Natural Resources
Law Enforcement and other programs
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Kazbegi National Park – recommended Zoning
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3. Forest Inventory of Chokhatauri Forest Unit

Main task:

To promote sustainable forest 

governance, management, and protection 

of forests, ecosystem and biodiversity 

protection and sustainable livelihoods and 

income sources for local populations and 

national economies
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Forest Management Plan

“ForestManagementSystem”

Entire Database

GIS Technologies

Forest Inventory Data Analysis Cartographic dataForest Inventory Data

Preparatory work and field Inventory

Desk Work

Main steps of the project 
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“ForestManagementSystem”

GIS Technologies Software for Forest Inventory
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GTTC Continuing Education Course

"Introduction into Application of Geoinformation Technologies to 
Cultural Heritage and Tourism Economics"

• ISU Module 1: Introduction into Tourism Economics (delivered 
by ISU Institute of Economics and Business)

• ISU Module 2: Applying GIT in Archaeology (ISU Cultural 
Heritage and Environment Research Center)

• GTU Module 1: 3D Laser Scanning Hardware & Software 
Application to Cultural Heritage (GTU, support NACHPG)

• GTU Module 2: Mobile and Web Mapping for Cultural Heritage 
and Tourism Applications (GTU)

• GTU Module 3: Application of GIS in Cultural & Natural Heritage 
Management (GTU, support NACHPG/ISU/GeoG)
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Thank You For Your Attention
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