
Historical Spatio-temporal data 
in current GIS

Case Study: German-Herero war of resistance 1904

First Supervisor: Prof. Dr. Lars Bernard

Second Supervisor: Dr. -Ing. Christian Murphy

Susanna Ambondo Abraham

Matriculation Number: 4576256 

16 October 2017
1



Content

Å Introduction

Å Research Objectives & Questions

Å Research Workflow

Å Materials & Methodologies

Å Evaluation

Å Conclusions & Recommendations

16 October 2017 2



Historydescribesgeographyin thepast.

Without time wecannotdiscussthepast,presentnor future.

Spatialdatarepresentsfeaturesandobjectsin spaceatapoint in time.

Problem Definition

Å Needfor temporalGISapplications

Å Time is hardlysupportedin GISapplications

Å Historicalspatio-temporaldatais widely available
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Case Study Background:

Å 1880s GermanSettlersarrivedin SWA.

Å SpreadAcrossthecountry

Å Early 1900ôsthe resistance struggle

began.

Å Hererosrevoltedin 1904.

Å Germanyrespondedby sendingapprox.

15000troopsunderGeneralVon Trotha.

Å Herero got defeatedon the 11th August

1904in adecisivebattleof Hamakari.

Source: Resistance struggle 1904 by Klaus Dierks

4



Research Objectives:

Å Frameworkto automaticallyextracthistoricalspatio-temporalinformationfrom

textdocuments.

Å AssessArcGIScapabilityin handlingtime.
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Research Questions:

1. What methodsare availableto recogniseand extractspatialand

temporalinformationfrom textdocuments?

2. How can we extract location event information and produce

trajectoriesfrom theextractedreferences?

3. How canhistoricaldatabemodelledbestin regardsto

Å Temporalvs. spatialdata

Å Precisionvs. accuracyof historicalinformation

4. What analysismethodsand functionsare availablefor historical

spatio-temporaldata?

5. What cartographic visualization techniques are suitable to

visualizethecasestudyinformation?
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Å2D 

Å3D

ÅTime 
animations

ÅStory Map

Visualizing

ÅIE methods

ÅTools and 
functions

ÅUncertainties

ÅHistorical 
documents

ÅBattle events

ÅIE

ÅST in GIS

ÅLocation visit events

ÅMoving trajectories

Evaluation

Information 
Extraction

ÅPoint in time

ÅMoving points

ÅTime queries

Modelling 

ÅSpatio-temporal 
analysis

ÅTrajectory 
analysis

Analyzing

Data collection Literature
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Materials used:

Historical publications

1. Let us die fighting

2. The revolt of the Hereros 

3. Chronology of the Namibian history

4. South West Africa under German rule

5. Herero Uprising ïNamibia 1 on 1 ïonline article

6. Battle events ïthe-eissystem

Tools:

Å Notepad ++

Å GATE 8.4

Å PostgreSQL 1.6 

Å ArcGIS 10.5 

Å Esri Story Map 

Journal

× JAPE

× Python 3.4
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Information Extraction
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Document Pre-processing:

Å PDF to XML conversion
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Chronology of the Namibian history

Document Pre-processing results:
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Creation of Gazetteers

Temporal gazetteer

Spatial gazetteer

Å List of place names ï3859 place names

Å Declared in list.def
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Creation of Gazetteers

JAPE Transducer

Å Text Patterns

Å LHS Rule

Å RHS Rule

Å Annotation Class

Å Date Expressions

Å Attributive information
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Contextual Information Extraction
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Entity Extraction Pipeline

Text 

Processing

Tokenizer

Splitter

POS

Gazetteer 

Matching

Named Entities

Person names

Place names

JAPE 

Transducer

JAPE Rules

Temporal Entities

Person

Date

location
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GATE annotation framework:
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GATE Annotation Results:
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Information Extraction Algorithm:
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Extracted information in PostgreSQL:

V Cleaning

V Geocoding

V Creating individual trajectories
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1. Location visit events

2. Individual trajectories

3. Battle events

We are interested in:

Á Space and existence in time 

Á Change in position 

Á Spatial relationships in time

Á Query attributes of spatial objects in time

Historical Spatio-temporal data
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Á Point in time

Á Duration in time

Á Time as attribute

Modelling historical events in ArcGIS
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Spatio-temporal Cluster Analysis

Å Isarithmic Method

Å Answers ñWhereò

Å Animated to detect 

cluster patterns
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Spatio-temporal Cluster Analysis

Å Grouping Analysis Method

Å Defines Spatial and temporal 

neighbours

Å Generate Weight matric tool

Å Space time window method

Å Insufficient data
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Space ïtime cube Analysis

Jan

Dec
Á (x, y, time) representation

Á Count = Size and colour

Á Animated to detect space-time 

patterns

Á Answers:

ÁñWhereò?

ÁñWhenò?

Monthly location visit events
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Trajectory representations & Analysis
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Trajectory representations & Analysis

ÁWhat space-time analysis?

Á Query trajectory attributes

Á Duration between locations
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Static and Multiple Static Maps

Monthly historical visit eventsMonthly historical visit events
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