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Archaeology is 
and 

has always 
been

 a spatial 
discipline
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... but works with other kinds of data as well

Monday, October 8, 12



Landscape 
perspective
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Archaeological 
survey

AquisitionAquisition procedureprocedure

�� NormallyNormally recordingrecording is is 
basedbased onon a a regularregular
gridgrid withwith fine sampling fine sampling 
resolutionresolution (0,5x0,5m)(0,5x0,5m)

�� RandomRandom scanning scanning 
withwith locationlocation of of 
markers is markers is oftenoften
subjectivesubjective and and 
unreliableunreliable, even , even withwith
the the useuse of GPSof GPS
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Satellite 
imaging
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Aerophotography
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Systematic surface survey
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Shovelpits
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Coring
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51 Interpreting archaeological topography: lasers, 3D data, observation, visualisation and applications

Figure 1.2: A masterful 
example of an 
earthwork survey at 
Braidwood in southern 
Scotland produced by 
Angela Gannon and 
Strat Halliday. !e 
complex palimpsest of 
ephemeral earthworks 
has been examined 
in detail building an 
understanding that has 
been translated into 
an analytical drawing. 
!is process is a complex 
interplay of fine-tuned 
observation, experience 
and drawing skills. 
© Angela Gannon, 
reproduced by kind 
permission

Figure 1.3: !e slight 
earthworks on Gibbs Hill 
in southern Scotland are 
deciphered by a team 
and translated into an 
interpretative analytical 
drawing similar to 
Figure 1.2.!e people 
are standing between two 
of the shallow trenches 
which once held timber 
palisades. © Strat 
Halliday, reproduced by 
kind permission

Topographic survey
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Geophysics
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TREA: Magnetic method (Geometrics G-858) 

0 10050
m

id, x, y, z
1076, 9.7191,   52.7416, -0.4004
1077, 9.2562,   51.4537, -0.4082
1078, 10.3386, 51.3085, -0.3831
1079, 10.3389, 51.3288, -0.3832
1080, 10.7558, 52.3359, -0.3816

Different kinds of 
data
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Large volumes of data
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Acquired in a very different ways
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Has to be 
stored,processed, 

analysed, 
integrated, 

interpreted and 
disseminated
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To help us understand what was going on in the landscape 
in the past
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Brezje

Brezje

Banovce

Tičenca

Pri  kamnu

Devček  in  Krvice
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Projekt

11-0149 OPN za Občino Trebnje

Priloga 1. Pregledni načrt območja obdelave za 

                OPN za občino Trebnje  

Faza: Ocena arheološkega potenciala, metode 1-7

Nosilec projekta: Gašper Rutar

Vodja raziskave: Gašper Rutar

Pripravil: Gašper Rutar

datum: julij 2012 merilo: 1:12.000 list 1/1

Center za preventivno arheologijo

Meja območja OPN

Monday, October 8, 12



!(

!(

!(

!(

!(!(

!(

!(
!(

!(!( !(

!(

!(

!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!( !(

!(!(!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

0 1 20,5
km

Monday, October 8, 12



Large volumes of heterogenous data gathered in a number 
of ways, which have to be stored, manipulated, processed, 

integrated, visualized,  interpreted and disseminated...

?
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GIS
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GIS

“...a powerful set of tools for collecting, storing, 
retrieving at will, transforming, and displaying spatial 

data from the real world for a particular set of 
purposes.” (Burrough 1986) “

“An information system that is designed to work with 
data referenced by spatial or geographic coordinates. In 

other words a GIS is both a database system with 
specific capabilities for spatially-referenced data as well 
as a set of operations for working (analysis) with the 

data.” (Star and Estes 1990)
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Spatial database
Reporting and 
visualizationData entry

Manipulation 
and analysis

User Interface

GIS 
anatomy
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It is not a piece of software ...

http://www.esri.com/software/arcgis/index.html/

http://grass.itc.it/

http://www.clarklabs.org/

http://www.qgis.org/
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Model of spatial 
phenomena

Spatial phenomna

Model
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Phenomenon Model

Modelling
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mapping feature A model is based on an 
original. 

reduction feature A model only reflects a 
(relevant) selection of the original’s 

properties. 

pragmatic feature A model needs to usable 
in place of the original with respect to 

some purpose.

Model
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Georeferencing
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Coordinate system

x

y

z
(12.5,14.7,8.2)

12.5

14.7

8.2
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Geographic coordinate 
system
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Projected coordinate system
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Projections
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id, x, y, z
1076, 9.7191,   52.7416, -0.4004
1077, 9.2562,   51.4537, -0.4082
1078, 10.3386, 51.3085, -0.3831
1079, 10.3389, 51.3288, -0.3832
1080, 10.7558, 52.3359, -0.3816

Getting data into gis: total station
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Gridded data

Monday, October 8, 12



Georeferencing
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Thematic 
layers
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Sava floodplain: Krško polje
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Zasavje
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Zasavje
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Zasavje
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Raster vs vector data 
model
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Locational component

Topological component

Attribute component

Metadata component
Lines

Areas

Areas

Points

Vectors
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Locational component

Point,1201,6234

Line,
1134,6240,
1221,6220,
1211,6212
....
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1 is inside 2 

1

2

4

3

3 is connected to 4

Topological component
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id,type,date,name
1, archaeological site, Roman, Ammaia

id,type,name
2, river,Rio Sever

Attribute component
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Linking with external databases

id
1

id, name, type,no_amphorae,no_coarseware
1,Ammaia,1256,7654
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Metadata

Projection
Source
Legend
Errors
Copyright

...
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Operations

Buffering Algebra: union, intersection, exclusion

Monday, October 8, 12



Queries

list the roman sites within 
500 m of a river with less 

than 80% of coarse 
pottery;

 list the sites within 
500 m of a river;
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Planed systematic sampling
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Location of 
shovel pits
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pit count weight round
ness

granitec granite
w

tilec tilew potc potw volume grid

1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

158 3455 1.59 9 892 23 992 11 173 0.04 X1

47 2437 2.04 11 984 4 114 5 144 0.04 X2

0 0 0 0 0 0 0 0 0 0.05 L6

0 0 0 0 0 0 0 0 0 0.05 L7

18 151 2.56 0 0 1 54 3 6 0.04 L9

22 249 2.23 0 0 0 0 9 152 0.05 L10

63 1077 2.32 1 371 14 400 9 33 0.03 L11

48 581 2.75 0 0 7 354 5 18 0.04 L12

43 802 2.23 0 0 6 498 5 22 0.04 L13

58 840 2.22 0 0 8 496 7 116 0.03 K12

70 1544 2.46 0 0 11 784 10 64 0.05 K11

56 1215 2.59 1 16 12 838 8 171 0.05 K10

36 1383 2.44 0 0 9 544 12 137 0.05 K9

27 916 2.26 0 0 6 434 2 12 0.04 K8

48 1113 2.04 1 180 7 582 5 46 0.03 K7

3 124 2 1 52 1 52 0 0 0.04 K6

6 78 2.67 0 0 0 0 2 22 0.05 J6

25 859 2.04 0 0 7 288 0 0 0.04 J7

19 1127 2.53 0 0 17 1095 2 32 0.05 J8

47 2388 2.23 0 0 11 1852 1 44 0.06 J9

43 1188 2.4 1 8 18 932 1 18 0.06 J10

39 1465 2.64 3 548 7 382 5 79 0.04 J11

External database
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Database join
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Rasters
Pixel
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Rasters
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Resolution
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Map algebra
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Vectorisation
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Changing numbers into images: Maps, 
diagrams, visualizations

“Pictures that emphasize what we already know—‘security 
blankets’ to reassure us—are frequently not worth the 

space they take. Pictures that have to be gone over with a 
reading glass to see the main point are wasteful of time 

and inadequate of effect. The greatest value of a picture is 
when it forces us to notice what we never expected to 

see.” (Tukey 1977)
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Changing numbers into images: Maps, 
diagrams, visualizations
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Exploring data: 
Maps, 

diagrams, 
visualizations

Darja Grosman, UL
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Future

3D GIS (Volumes)

Object oriented GIS

Problems

Long term data storage and curation

Representation of Time
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