GIS in Archaeology

01 - Introduction

Martin Hinz

Institut fur Archaologische Wissenschaften, Universitat Bern

18/09/24

based on Datapolitan-Training/qgis-training

You can download a pdf of this presentation.



https://github.com/Datapolitan-Training/qgis-training
file:///Users/martin/dev/gia/lectures/01/gis_in_archaeology_01.pdf

aims and objectives
aim

» Teach skills required for a complete GIS workflow
o from data acquisition to analysis and cartographic output

objectives

Introduction to GIS and fundamental cartography

Practical work with archaeological (spatial) data

Spatial analyses

Creation of "presentable" maps with different levels of information
Learning the basics for later autonomous work with GIS
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outcomes
» You will be familiar with the foundational concepts in spatial analysis and mapmaking
* You will understand the structure and purpose of GIS
» You will be practiced in applying spatial concepts to real-world problems
* You will be able to conduct spatial analyses
e You will produce decent maps
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schedule

:m? programme may change or shift depending on how well we progress.

18/09/24
25/09/24
02/10/24
09/10/24
16/10/24
23/10/24
30/10/24
06/11/24
13/11/24
20/11/24
27/11/24
04/12/24
11/12/24
18/12/24

Introduction

no class

Working with QGIS
Making Maps
Georeferencing
Handling Spatial Data
Densities

Interpolation

no class

Making nicer Maps
Terrain Data

Least Cost Path Analysis
Site Catchment Analysis

Visibility Analysis




organisational information

e Assessment:

o active participation
o homework

e You will need

o to take part regularily
o to make the homework
o some frustration threshold...

If you do your homework at home, than you need a computer with QGIS:
https://qgis.org/de/site/forusers/download.html

All slides and additional (video) Material will be accessible via the course home page
https://berncodalab.github.io/gia
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https://qgis.org/de/site/forusers/download.html
https://berncodalab.github.io/gia

who are you?

What is your name?
What is your background in archaeology/computer/GIS?
One thing you hope to get out of the course
Describe a map you've seen/created/used recently and why it was interesting to you

Do you have any advice how we make this a successful seminar?




b
TTTTTTTTT

Why Do We Create Maps?



b
TTTTTTTTT

Types of Maps
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General Reference Maps

Show important physical features of an area

Include natural and man-made features

Usually meant to help aid in the navigation or discovery of locations
Usually fairly simple

Can be stylized based on the intended audience (tourists vs locals)
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https://map.schweizmobil.ch/
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Thematic Maps

* Focuses on a specific theme or subject area
» Features on the map represent the phenomenon being mapped
o Spatial features used for reference
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Choropleth

Medianwert der Reineinkommen 2015
Gemeindeebene, ganze Schweiz

Wert in Franken

(5'950, 35'400)
(35'400, 44'700)
(44700, 49'800)
(49'800,53'800)
(53'800, 58'500)
(58'500, 67'700)
(67700, 89'500)

IE0EEEN

Anzahl und Anteil pro Klasse

Klasse 1: 118 51%
Klasse 2: 353 15.2%
Klasse 3: 451  19.8%
Klasse 4: 470  20.2%

Kla 4 1
Klasse 7: 115 49%

Anzahl Gemeinden: 2324 Minimum: 5'950 Maximum: 89'500 Median: 51'700 Dutshschnitt: 51°530
Quell: ce:©ESTV, 2015 : BFS GEOSTAT / swisstopo

Source: http://www.estv2.admin.ch/
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Choropleth
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Source: https://lwww.srf.ch/news/schweiz/interaktive-karte-so-ungleich-ist-das-einkommen-in-der-schweiz-
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Area Cartogram — World
Population

World Population in 2018

Our World
The country’s size in this map represents the size of the population. In Data
Each square [s] represents 500,000 people.
All 15,266 squares show where the world’s 7.633 billion people live.

Germany 38-1m
82.3m

by Max Roser for OurWorldin Data.org — the free online publication

that presents the data and research on how the world is changing.

Population data from the UN Population Division.

Version 1 (September 2018) Licensed under CC-BY-SA.

Spain
46.4m

United States
326

= Pakistan
200.8m

Bt
India e
1.354 billion [ s

17.7% of the world population

Source: http://lwww.visualcapitalist.com/
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rea Cartogram — European
Unemployment rate

Unemployment in Europe
= S

Unemployment rate 2014 (%)
[ ] 5and below

D above 5 to 10

. above 10 to 15

. above 15 to 20

. above 20

[:] no data

~
599 o«
-
B P Published in: Hennig, B.D., Ballas, D., and Dorling, D. (2015): In focus:
S 4 & ) Europe’s uneven development. Political Insight 6 (3): pp. 20.
Basemap: Equal-population projection (gridded population cartogram) www.viewsoftheworld.net

Source: http://www.viewsoftheworld.net/
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Distribution Ma

298 Heiko Steuer

Abbildung 6. Verbreitungskarte der Biigelknopffibeln. Punktkreis: Typ Leipferdingen; Kreis:
lenonf: RE

1

Typ Grofi Nemerow; Dreieck: weitere Fibeln mit gestieltem Bii

g g P : Typ Leut-
kirch (nach Vof 1993, 174 Karte Abb. 27 mit Erginzung).

Source: Steuer 1998
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"Cultural” Map

Terberger et al. 2014



"Genetic" Map
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Basic Map Elements
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Points

Vector Point Feature

Point Geometry (indicates the x,y
and z position of the feature)

Point attributes (describe the feature)

Id, Name, Description

1, Tree, Outside our classroom
2, Light post, At the school entrance

http://docs.qgis.org/2.8/en/docs/gentle_gis_introduction/vector_data.html#overview


http://docs.qgis.org/2.8/en/docs/gentle_gis_introduction/vector_data.html#overview

23141

Lines

Vector Polyline Feature

Polyline Geometry (a series of
connected vertices that do not form
an enclosed shape)

Polyline attributes (describe the feature)

Id, Name, Description

1, Footpath 1, From class to the playground
2, Footpath 2, From the school gate to the hall

http://docs.qgis.org/2.8/en/docs/gentle_gis_introduction/vector_data.html#overview


http://docs.qgis.org/2.8/en/docs/gentle_gis_introduction/vector_data.html#overview
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Polygons

Vector Polygon Feature

Polygon Geometry (a series of

connected vertices that do form an

enclosed shape)

A

Polygon attributes (describe the feature)

Id, Name, Description

1, School Boundary, Fenceline for the school

2, Sports Field, We play soccer here

http://docs.qgis.org/2.8/en/docs/gentle_gis_introduction/vector_data.html#overview


http://docs.qgis.org/2.8/en/docs/gentle_gis_introduction/vector_data.html#overview

b

u

b
UNIVERSITAT
BERN

Raster

® QGIS 2009
https://docs.qgis.org/3.34/en/_images/raster_types.png
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https://docs.qgis.org/3.34/en/_images/raster_types.png
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How do we make maps?



Geographic Information System (GIS)

A geographic information system
(GIS) is a system designed to
capture, store, manipulate,
analyze, manage, and present
spatial or geographic data. -
Wikipedia

Or more simply

27 1 41

Data source
Street data

v
Bwlglngs data e = ';
Vegg[aﬁjon data

Integrated data

Data layers

In a GIS, you connect data with geography. GISgeography.com


http://gisgeography.com/what-gis-geographic-information-systems/

Geographic Information Systems (GIS)

Create interactive queries (user-created searches)
Analyze spatial information
Edit data in maps

Present the results of all these operations

L OpenJUMP Menu Functions

&Eﬂmw

Navigation Tools
i

B F Flse
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L s
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QGIS

» a free and open source GIS software
e https://www.qgis.org/
* You might like to installed it... ;-)
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https://www.qgis.org/

Let's Get Started

Getting Data

1. Click this link and download the file to your desktop

2. Unzip the file

3. Click this link and download the other file also to your desktop
4. Open QGIS
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https://github.com/BernCoDALab/gia/raw/main/lectures/01/data/points.zip
https://github.com/BernCoDALab/gia/raw/main/lectures/01/data/background.tiff

QGIS Getting Started

Project Edit
DeBmEE (O L
LLAYA N

P RP

Browser )
PR e X ]
Favorites
» 1% Spatial Bookmarks
» @ Home
=P
@ GeoPackage
/7 Spatialite
@ Postals
» MssaL
(@ pB2
> @ WMSWMTS
 Vector Tiles

% Type to locate (Ctrl Ready

31741

lew Layer Settings Plugins Vector Raster Mesh Processing Help

Untitled Project — QGIS
e LUoOR ¥ Z = T -
o @ o B
Recent Projects

met_kartiel
/home/martin/OneDrive/article/met_fuer_caroline/
met_kartierung.qgz

EPSG:3857 (EPSG:3857 - WGS 84 / Pseudo-Mercator)

mapping_belarus_project
Thome/martin/OneDrive/antraege/spirit_belarus/
mapping/mapping_belarus_project.qgz

EPSG:3857 (EPSG:3857 - WGS 84 / Pseudo-Mercator)

miskovice
Jhome/martin/
r_projekte/
ca_hs_2019/08_session
Jmiskovice.

EPSG:3857 (EPSG:3857
- WGS 84/ Pseudo-
Mercator)

Project Templates

QGIS3.12
Changelog now
available!

Do you want to see all
the fantastic new
atures and bug fixes
that were introduced in
QGIS 3.12? Double-
click this message to
open the visual
changelog in your
browser. Our visual
changelogs provide a
nice, centralized list of
all the key new features
in each release. Each
feature description is
usually accompanied by

New Empty Project

EPSG:4326 - WGS 84

to get your copy of version 3.14.15

Processing Toolbox
A A
earch

Recently used
Q Cartography

Q@ Database

Q File tools

Q@ Interpolation

Q Layer tools

Q@ Network analysis
Q@ Plots

Q@ Raster analysis
Q@ Raster creation
Q@ Raster terrain analysis
Q@ Raster tools

Q@ Vector analysis

Q@ Vector creation

Q@ Vector general

@ Vector table
@ Vectortiles
& GDAL
@ GRASS

Coordinate 5 Scale 129854292 |~ | (@ Magnifier 100% 2| Rotation 0.0°

2| V) Render

S EpsGans

@
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QGIS Getting Started

Layer | Settings  Plugins  Vector Raster Database Web MMQGIS Processing Help
Create Layer — = KR — -* —~ e
Add Layer "+ Add Vector Layer... Ctrl+shift+v

Embed Layers and Groups... ¥, Add Raster Layer... Ctrl+shift+R
Add from Layer Definiion Fe... W, Add PostGIS Layers... Ctrl+shift+D
Copy style /£ Add SpatiaLite Layer... Cirl+Shift+.
§ | Pastestyle P& add MSSQL Spatial Layer...  Ctrl+Shift+M

Open Attribute Table @, Add Orade Spatial Layer... Ctrl+5hift+0
Toggle Editing % Add WMS/WMTS Layer... Crl+5hift-+/

¢ Save Layer Edits €9, Add Orade GeoRaster Layer...

¥ Current Edits s @ Add WCS Layer...
Save As... %) Add WFS Layer...
Save As Layer Definition File. .. ,ﬂ Add Delimited Text Layer...

[l Rremove Layer/Group Ctrl4+D ) Add virtual Layer...
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Source Type

Vgisesr

% Raster

o File  Directory () Database ) Protocol: HTTP(S), cloud, etc.
2 Encoding Automatic .
2% Mesh
, Delimited Text e
B Geopackage Vector Dataset(s)
7, spatialite
 PostaresaL
), MSSaL
083, 02
YA Vit Layer
&3 wvswmTs
4 WS/ OGC API- Features

8, wes

3 ArcGis Map service

%)q ATCGIS Feature Service

4+ GeoNode

5 Help. * Close

Open OGR Supported Vector Dataset(s)

© Zuletzt verwendet 4 @martin OneDrive institut lehre 2020HS gis_kurs [2020-09-16]
& Personlicher Ordner

Name - Groke  Typ Letzte Anderung
D) Documents background.iff 38MB  Bild 15:32
4 Downloads points.cpg SBytes  Text 1518
1 Videos ¥ points.dbf 553Bytes Dokument 1520
points.prj 145Bytes  Text 15118
Datentriger 500GB & ints.sh 240Bytes unbekannt 1520
9 points.shp
points.shx 140Bytes  unbekannt 15:20
B Dropbox M points.zip 13k8  Archiv 1533
B OneDrive
B O_in_arbeit
B 2020F5
B Nextcloud
+ Andere Orte
Allfiles -
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QGIS Getting Started

*Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vector Raster Mesh Processing Help
300

DEEBRRY OeLLAPPM L o Tl -
BQV.AMB / e
= T
Browser B® Processing Toolbox @®
GRY®O 5e0B 9 A
Favorites = Search
» 1" Spatial Bookmarks » (O Recently used
» [6] Home » @ Cartography
»OJ ° » @ Database
@ GeoPackage » @ File tools
/ SpatiaLite » @ Interpolation
@ PostGIS » @ Layer tools
» MssaL » @ Network analysis
@ pB2 » @ Plots
» @ WMS/WMTS ° » @ Raster analysis
B8 Vector Tiles » @ Raster creation
XYZ Tiles 4 » @ Raster terrain analysis
apple_iphoto » @ Raster tools
esri World_Light_Gray_Base » @ Vector analysis
esri World_Terrain_Base » @ Vector creation
gmaps_sat » @ Vector general
hydda base » @ Vector geometry
maptiler » @ Vector overlay
OpenStreetMap » @ Vector selection
openstreetmap2 » @ Vector table
stamen_watercolor » @ Vector tiles
swisstopp - » @ GDAL
e o » @ GRASS
Layers @®m
¢« B®TE
@ points
°
°
L Type to locate (Ctrl+K) Coordinate | 7.434170,46.953353 | ¥  Scale | 11803 ~ | @ Magnifier| 100% 2| Rotation |0.0° 2| VIRender @EpsGuie @ £I
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Styling Features o

» Right-click the layer and select the Properties option
o Select "Symbology," and style as you like

Layers Layer Properties — points — Symbology
- p £
[_ﬁﬂ - T @ @ ] @ information T = |
© Simple marker
L. Zoom to Layer
X GO & symbology
Show in overview
= Remove Unit | Millimeters -
. & 3D Vi Opacity 1/100.0 % v
L Duplicate L ——
R ", Diagrams X =
Set Layer Scale Visibility I Fecs Size 200000 SE
Rotatic 0.00° o
Set Layer CRS g A otation a
= Form < Colorful al-| %
Set Project CRS from Layer e
Styles Y 2 Ay . * . . o ° ° ° o ° °
Open Attribute Table | ® actons damondsoe domodgren domondred dotbock  dowhie  dobbe  dotbown  detgren  doormge dorpink docpupe
/ Toggle Editing e
& Rendering L A A A
Save As...
&3 Temporal dotred dotyellow  triangleblue  tranglegreen triangle red
Save As Layer Definition File... e
/ariables
Filter... B Metadata Ells |save Symbol... | Advanced -
Show Feature Count & Dependencies [REETRWED ey,
Properties "= Legend | @ Help Style -  Apply | @ Cancel || & 0K
Rename
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Add background

Embed Layers and Groups.
Add from Layer Defiiton il
» Copysyle

Copy Layer

= Open Attribute Table
7 Toagle Edting

Save s,
Save s Layer Definton File.
1 Remove Layer/Group
L Duplicate Layerts)
| Set scale Visiilty of Layere)
SetCRSof Layers)
Set Project CRS from Layer
Layer Propertie.
o Fler
« Labsling
3 Showin Overview
o Show Allin Overview
2 Hide Al from Overview
70

 Type o locate (k)
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Cutsshiftic

cur

“Untitied Project—GG!

BEINOR &EEE: =+

\; AddVector Layer... sty

. Add Rastr Layer. Cutishini
2 Add Mesh Laer.
2, Add Delmited Tt Layer. CresnineT
@, Add PosGiS Layers Cutsshins

/2 Add SpataLie Layer... CutsshifeeL
% Add MSSGL Spatil Layer

2, Add DB2 SpatialLayer. Cutsshin2
2 Add it Virusl Loy,

@ AddWMSIWMTS Layer. Cutsshifeew

Ad4XVZ Layer
6 Add Arcis Map Service Layer.
@ AdAWCS Layer

4 AddWIFS Layer..
2 Add ArcGIS Feature Service Layer
8 Add Vector Tie Layer.
5 Add spresdsheet tayer

Processing Toolbox e

0OOROOOOOOD

Codne| 74346356861 % Scle 1103 |+ | @ Magndr 00% 3| Rormion (007 |2 ¥ Render @kpscazs @ L9

(- sourceype

Ty Vector
. < F

B st Source
Y Mesh

., Delimited Text Raster datase(s)
4 Geopackage
7, spatilite

o PostgresaL

API- Feature

& wes

Xz

2 vectorTile
e
) Arcois ap Senvice
& ArcGIS Feature Service

4 GeoNode

& Help

Protocol: HTTP(S), cloud, etc.

Data Source Manager | Raster
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Add background T

Open GDAL Supported Raster Dataset(s)

© Zuletzt verwendet 4 @martin OneDrive institut lehre 2020HS gis_kurs [2020-09-16] »

¥ Persénlicher Ordner Name GroRe Typ Letzte Anderung

D) Documents background.tiff 3.8MB Bild 15:32
4 Downloads points.cpg 5Bytes Text 1518
points.dbf 553Bytes Dokument 15:20
points.prj 145Bytes  Text 1518
4 Datentridger 500 GB points.shp 240Bytes unbekannt 15:20
) points.shx 140 Bytes unbekannt 15:20
A points.zip 1.3kB Archiv 15:33

'@ Videos

@ Dropbox
[ OneDrive
[ O_in_arbeit
[ 2020FS
@ Nextcloud

+ Andere Orte

Allfiles
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Add labels to data

 From Properties, select "Labels", "Show labels"
» Select attribute for label (this time "label")
o Style as you like

String(80) WL
[ol 03~ & F

[V sory | @ concet | @ox_| o | suie - V sorty | @ oot
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What We've Covered

 Whatis GIS
e Basic GIS concepts and tools
» Adding, styling, and labeling data in QGIS
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Homework

Style the polygons however you'd like

Change the outline color or add a pattern

Style the labels

Change the font, the font size, or other attributes
Send me a screenshot
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Any questions?

Nelly Island

You might find the course material (including the presentations) at

You can see the rendered presentations at

You can contact me at



https://www.instagram.com/sadtopographies
https://github.com/MartinHinz/gia_hs_2020
http://martinhinz.github.io/gia_hs_2020
mailto:martin.hinz@iaw.unibe.ch

