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Geographic Information Science (GIScience) – science and technology

that uses information science infrastructures to solve problems of

geography and related disciplines of science and engineering.

• Connects data to a map.

• Integrates location data to descriptive information.

• Provides a foundation for mapping and analysis used in science.

and other industries.
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A GIS system - A spatial system that creates, manages, analyses and map

datasets relating to positions on Earth. (ESRI)



• Data entry

• Data Management

• Data Display

• Information retrieval

• Analysis and representation
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 Identify & understand patterns

 Relationships

 Geographic context
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Image Source: Esri

Introduction

Functions of a GIS

Applications of GIS

GIS Technologies

Case study

Research Concept

Conclusion



6
Image Source: Esri
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GIS in an organization:
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• Identifying problems

• Monitoring change

• Forecasting

• Managing and responding to events

• Identifying & setting priorities

• Feasibility studies

• Understanding trends
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Recent GIS Technologies & Services:

• Cloud based IT infrastructure and Externally hosted GIS services

• Web-based mapping platforms and location-based services

• Participatory GIS and crowd sourcing of GIS data and mobile apps

• Advances in Open Source GIS Software

• The need of 24/7 operations and services to users
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Real time GIS – Situation Analysis 

• Traffic count & fleet management

• Weather monitoring i.e.. Hurricanes & Cyclones
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Consumer - facing Information – Real Estate 

• Evaluating neighbourhoods

• Evaluating properties
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Geo Artificial Intelligence - GeoAI

 Infrastructure Maintenance

 Location Based Information for Food delivery business

 Tailored content based on a person’s location

• Integrating GI and AI

• Developing intelligent programs to mimic the process of human

perception, spatial reasoning and discovery of geographic features.

• In order to advance our knowledge

• And solve problems in human-environmental systems & their

interactions
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GeoAI – Geo Artificial Intelligence
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A powerful toolkit:

• Identifying potential energy sources (spatially and temporally)

• Deep analysis of wind, solar and biomass potential etc.

• Model energy transmission network

• Integrate influencing factors such as population, distance to cities,

distance to existing grid network etc.
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Energy Resource mapping
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Mapping Wind turbines

Assessing solar potential on rooftops

Energy Resource mapping
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Exploring Renewable Energy 

Sources

Remote Sensing

(Optical & Active 

Sensors)

GIS

Digitizing and 

building database

Environmental, 

social and political 

constraints

Optical data(Landsat, 

SPOT)

Radar , LiDAR data

Ground-based 

monitoring

Detection and 

characterization 

of renewable 

resources

Potential Energy 

Resources Profile
(solar, hydro, biomass, wind 

etc)

Decision - making
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A powerful toolkit:

• Administration,

• Policy making and

• Educational instruction

 Explore relationships among objects

 Better understanding of contents in varied disciplines
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GIS in Education



Use of GI and Natural language Processing 

for Historical records

Case study: German- Herero war of 

resistance  1904

Master Thesis
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Case Study Background

• 1880s German Settlers arrived in SWA.

• Spread across the country

• Early 1900’s the resistance struggle began.

• Hereros revolted in 1904.

• Germany responded by sending approx. 15000 troops under

General Von Trotha.

• Battle of Hamakari, 11 August 1904 – Hereros defeated.
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Source: Resistance struggle 1904 by Klaus Dierks
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Source data:

Book sources:

1. Let us die fighting (Drechsler, 1966)

2. The revolt of the Hereros (Bridgman, 1981)

3. South West Africa under German rule (Bley, 1971)
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Websites and online articles:

1. Chronology of the Namibian history (Dierks, 2000)

2. Herero Uprising 11 January 1904 (Namibia-10n1, 2013)
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Historical 

Documents

Document Pre-Processing

Gazetteer Creation

Contextual Information 

Extraction

Trajectory & Location 

Event Extraction

Spatial & Temporal 

Gazetteers

Text Processing

Language 

Processing

Gazetteer 

Matching

Annotation

Results
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Gazetteer Creation:

What do we want?

• Temporal expressions

• Spatial expressions

• Attributive information (Person’s names)

Spatial Gazetteer

• ANNIE gazetteer

• List of place names – 3859 place names
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Gazetteer Creation:

Temporal Gazetteer

• JAPE grammar rule

• Date Expressions – 7 Pattern rules

No. Entity Pattern

1 Date June 1904

2 Date June 13

3. Date June 13, 1904

4. Date 13 June

5. Date 13 June 1904

6. Date 11.06

7. Date 11.06.1904
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Contextual IE:
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Entity Extraction Pipeline

 Person

 Date

 location
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 Spatio-temporal relationships
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GATE annotation framework:
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GATE Annotation Results:
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Trajectory & location events extraction

• Combine to Location event(Persons’ name, Location, Date)

• Chronological order – as per text document

• Write to PostgreSQL Database

• Produce individual trajectories
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 263 location events
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1. Location visit events – Location events in time

2. Individual trajectories – Moving points in time

3. Battle events – Location events in time 

Historical Spatio-temporal data

Theory of  a  moving point in time
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Modelling historical events in ArcGIS
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We are interested in:

 Space and existence in time Where & When? 

 Change in position & time 

 Spatial relationships in time

Introduction

Functions of a GIS

Applications of GIS

GIS Technologies

Case study

Research Concept

Conclusion



Spatio-temporal Cluster Analysis – January location events

“Where?”
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• Answers
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Spatio-temporal Cluster Analysis – January location events

Why?  
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Trajectory representations
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Time –Aware Map
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https://arcg.is/0L1u8v
https://arcg.is/0L1u8v


Story Map Journal
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http://namshopping.com/hererouprising/
http://namshopping.com/hererouprising/
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• Usability - quality of using an application.

• Strong usability - effective, efficient usage

• Weak usability –

• To support planning and decision making

processes.
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 Improve usability of GI Web Applications

A pattern-based usability framework 

for GI Web applications
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• Usability problems are frequent

• No methods to summarize these problems

• To provide software independent solutions

• Existing usability patterns DO NOT cover GI Specific problems.

Aspects of usability in GI web 

applications:

Figure 1. Adapted from Building a Framework of 

Usability Patterns for Web Applications in SDIs. 

TU Dresden 2018
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Conclusions

• GIS is provides support for planning and management of resources.

• Useful tool for teaching geographic content.

 Historical GIS for Namibia

 Advocate for the spatially informed decision making processes.



THANK YOU FOR YOUR ATTENTION!
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