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1 Introduction 
The landscape in its most general sense is and has always been intrinsically linked to the 
life of human beings. Our understanding of how variations in the landscape affects people 
who interacts with it, whether it is foraging, building structures, creating rock-carvings or 
just walking about, is limited (Llobera 2001). The interest amongst archaeologist to 
understand the importance of the landscape cannot be over estimated (cf. Bradley et al. 
1994, Fisher et al. 1997, Lake et al 1998). 

This project will contribute to the discussion on the benefits of using GIS when 
analysing visibility in a prehistoric context.  

There are few means of communication in the prehistoric community, especially before 
the development of a written language. Vision and sound would have been the two main 
tools for communicating over longer distances. A possibility to overlook the landscape 
should have been important in the prehistoric community. Aspects like communication 
between people or identifying threats from other humans or wild animals must have been 
determining factors when deciding the location of a new settlement. Archaeologist have 
also discussed the importance of intervisibility as an important factor when locating e.g. 
monuments, barrows, and hill forts (Lake et al. 1998) 

Viewshed analysis is one tool for investigating visibility in a landscape. The technique 
provides an estimation of an area visible in 360o from a selected point. There are several 
examples were viewshed analysis within an archaeological context have been undertaken, 
mostly concerning mounds and barrows (Wheatley 1995, Fisher et al. 1997, Van Leusen 
2002, Beale 2005). Wheatley and Gillings (2000) have identified several problems regarding 
viewshed analysis in past landscapes. Issues such as palaeoenvironment/ palaeovegetation 
and object-background clarity are important when deciding what actually can be seen in 
the landscape.  

The reconstruction of a palaeoenvironment/ palaeovegetation is not a straightforward 
task. The climate in Scandinavia during the mid-bronze age was warmer compared to 
today’s climate (approximately the same as Mediterranean today) (Wikipedia 2007). The 
land use and vegetation land cover in the research area today is not the same as 3000 years 
ago and has to be recreated using environmental archaeological methodology such as 
palyonology (cf. Long et al. 1998, Martín-Consuegra et al. 1998). Several attempts have 
been undertaken to use models and software as a way of solving the problem of estimating 
vegetation land cover based on pollen from lake or bog sediments (Sugita et al. 1999, Eklöf 
et al. 2004, Middleton and Bunting 2004). This project will utilize a much more simple way 
to create a land cover. The method is depending on certain assumptions regarding plant 
preferences (soils, topography etc) and human interactions with the landscape (farming, 
forestry etc.).  

Object-background clarity, i.e. to discern an object from the background, is dependant 
on the viewing distance (Wheatley and Gillings 2000). Objects more than a few hundreds 
metres away can be very difficult to recognise unless there are some degree of prior 
knowledge. The Higuchi viewshed method can be used to visualize viewing distance. The 
method provides circles indicating a degrading visibility by the distance away from the 
viewing point (Wheatley and Gillings 2000). The circles represent, according to Higuchi, 
near-distance (60 times the height of dominant tree species), middle-distance (1100 times 
the height of dominant tree species), and far-distance (to infinity) (Whitley and Gillians 
2000, Maples 2004). Within near-distance, a specific human being can be identified. Within 
a middle-distance, a human can be separated from the background but not individually 
identified. Beyond middle-distance, no object can be separated from the background 
(Maples 2004). 
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Based on a soil type map, pollen data, and botanical expertise, a prehistoric land cover 
map will be produced for a rock-carving site in Ullevi, Gnesta sn, Södemanland, Sweden. 
The research area has some important characteristics that will make the view-shed analysis 
meaningful and interesting. Firstly, two Bronze Age settlements were discovered when 
investigating the area in 2002 (Hjalmarsson (2003). These were partly excavated and dated 
to approximately 1100 BC. Secondly, the landscape is undulating and has some hilly areas 
as well water bodies. The site was during the Bronze Age situated at a cove connected to 
Östersjön. The area is affected by land uplift and the coastline has shifted about 15-20 m. 
Thirdly, the site have varying soil types that suggests variation in vegetation. Fourthly, the 
area contains possible sediment basins for pollen data.  

One of the two settlements in Ullevi will be chosen as the origin of the viewshed 
analysis. Based on the analysis the following questions may be answered: Can the 
settlement be seen from the sea? Can the settlement be seen from other settlements? From 
were can monuments/graves be seen? From were can (potential) agricultural fields/live 
stock be seen? 

1.1 Aim 
This project aims to create a map showing the visibility in a Bronze Age landscape based 
on a viewshed analysis. The project will also outline a methodology for producing a land 
cover map of a prehistoric landscape where viewshed analysis can be performed.  

1.2 Objectives 
To create a pre-historic land cover map. 
To create a digital elevation model were the height of vegetation cover has been taken into 
consideration. 
To perform a viewshed analysis. 
To visualize viewing distance using Higuchi circles. 

2 Data 
Datasets that are needed are a digital terrain model, a soil map, a coastline shift map, 
vegetation data, and archaeological data (see Table 1). 

Table 1. Datasets needed for the completion of the pre-historic visibility map. 

Data Format Scale/resolution Source Note 
Elevation data - 
DTM 

.asc 50m Lantmäteriet 
Swedish national land survey 

Need to be edited 
in MS Excel 

Soil map  .shp 1:50,000 Sveriges geologiska undersökning, 
Geological survey of Sweden 

 

Coastline shift .jpg 1:100,000 Sveriges geologiska undersökning, 
Geological survey of Sweden 

Need to be 
digitized and 
registered 

Vegetation data .xls - Environmental archaeology lab.  
Archaeological data excavation 

drawings 
- Hjalmarsson (2003) Need to be 

digitized and 
registered 
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The DTM is delivered by Lantmäteriet in an ASCII text format containing coordinates 
and elevation data for a 50 x 50 m grid covering the research area.  

Bronze Age settlements will be digitized from excavation drawings from Hjalmarsson 
(2003).  

Coastline adjusted to land uplift for the research area will be bought from Sveriges 
geologiska undersökning (SGU). The dataset is delivered in jpg format in intervals of 100 
years. In order to be utilized in this project it needs to be registered and digitized into a 
shape format.  

A soil map covering the research area will be purchased from SGU. The soil data is 
delivered in shape format covering 10 km2. 

Vegetation data based on pollen analysis will be purchased from the Environmental 
Archaeology Lab in Umeå, Sweden. They have experience in recreating pre-historic 
landscapes and have the capacity to perform the data collection, analysis, and 
interpretation. The data will be delivered in MS Excel format, were vegetation types have 
been assigned to soil types. The soil map and the DTM will be used by the Environmental 
Archaeology Lab as supplementary datasets for their analysis. 

The Swedish coordinate system SWEREF99 will be used through out the project. A 
complicating issue is that Sweden changed system in January 2007, from RT90 to 
SWEREF99. One of the reasons were to adapt to a European system were spatial data 
more easily can be transferred between nations and used across boarders (Lilje et al. 2002). 
Data from Lantmäteriet (Swedish national land survey) is delivered in the new system. 
Other datasets, archaeological data and datasets from SGU, are produced in the old system 
and will be converted to SWEREF99 before use.  

3 Hardware/Software/Equipment 
The compilation of data sources and the viewshed analysis will be conducted in ESRI 
ArcView 3.3 and MS Excel. The software SweTrans 2.4 (from SweGIS, 
http://www.swegis.se) will be used as an extension in ArcView to convert any shape file 
necessary to appropriate coordinate system. Necessary software and computer equipment 
are available in house. 

4 Methodology 
In the following, a detailed outline of the procedures necessary for undertaking the project 
will be described. An overview of the datasets and procedures involved are presented in a 
general flowchart (see Figure 1). A more detailed flowchart has also been generated in 
order to facilitate the understanding of the methodology (see Figure 2). 

The extent of the research area will be represented by a 10 x 10 km polygon shape file 
and all datasets will be clipped using this theme. 

4.1 Archaeological data 
Data on the Bronze Age settlements in Ullevi will be retrieved from Hjalmarsson (2003). 
The map of the excavation trenches and the location of the rock art site are scanned and 
registered to the national grid of Sweden. The centre point of the settlements and the rock 
art site are digitized and saved to a point shape file. One of the settlements will be 
reselected and converted to a shape file to be used as a viewpoint for the viewshed 
analysis. 

4.2 Coastline shift data 
The jpg file from SGU needs be registered to the Swedish national grid and digitized into 
two classes of polygons: sea and landmass, named “PolygonLand1100BC” and 

5 (19) 

http://www.swegis.se/


17/04/2007 
AGT programme. Course: GG5509 Planning A GIS Project 
Name: Johan Olofsson. Student ID: 069551338 
 
“PolygonSea1100BC” respectively. The landmass polygon will be used for clipping the soil 
datasets to remove data from the present landscape. The sea polygons will be merged with 
the remaining landmass and named “Water”. The PolygonSea1100BC will be converted to 
a polyline theme “PolylineSea1100BC” and used when creating a coastal zone (see section 
4.3).  
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Figure 1. A general overview of the datasets and processes involved in creating a visualization of visibility in a prehistoric 
landscape. 
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4.3 Soil data 
The attribute in the soil dataset from SGU table contains several different levels of soil 
classifications, from general to detailed classes. The generalised class attribute (gravel, sand, 
silt, clay, moraine, glacial sediment, organic soil, water) will be used to create the final soil 
map. The sub classes belonging to each major class has to be dissolved in to larger 
polygons. The attribute will be named “SoilType” and the file will be named 
“SoilTypeData”. 

Coastal zones or areas close to lakes are not represented in the soil data from SGU and 
has to be created. They are assumed to have different vegetation compared to adjacent 
SoilType polygons and to create a coastal zone, the “PolygonSea1100BC” file has to be 
converted to a polyline using e.g. Xtools (Mike DeLaune, Oregon Department of Forestry, 
USA). The resulting polylines are buffered to 10 m and the buffer theme 
“10mBufferCoast1100BC” is added to the file “SoilTypeData” using the union tool and 
saved to a temporary file. The features within the buffer has to be selected using the buffer 
attribute “10m” and unified into one polygon. The resulting polygon will be named 
“Coastal zone”. The file is converted to a new shape file named “VegetationZones” and 
will be clipped using the landmass polygon theme “PolygonLand1100BC” (see section 4.2) 
to recreate the landmass that was available in 1100BC.  

The resulting theme consists of the major soil classes (gravel, sand, silt, clay, moraine, 
glacial sediment, organic soil) including a coastal zone and the sea level of 1100 BC and 
merged with “PolygonSea1100BC” it will create the file “VegetationZones1100BC”. The 
attribute “SoilType” will be used as a common field in several files in order to establish 
one-to-one relationships, i.e. joining tables. 

4.4 Vegetation data 
The Environmental Archaeology laboratory will deliver a MS Excel file containing the 
attributes “VegetationClass”, “Species”, “AverageHeight”, “MaximumHeight”, SoilType”. 
The file will be converted to tab delimited text format, named “VegetationData1100BC”, 
and joined to “VegetationZones1100BC” using “SoilType” as the common field, a file 
“LandCover1100BC” is created.  

4.5 Elevation data 
The term DTM will be used when describing the earth surface. A new term, DEMVeg, will 
be introduced when describing the height of the land cover (including the vegetation of the 
past). 

The DTM ASCII text file from Lantmäteriet contains meta data and needs to be edited 
in MS Excel to remove the header. The resulting file consists of three columns of data: X, 
Y, and Z. To simulate the height of the vegetation, an additional height has to be added to 
the DTM. By using the theme containing the major soil classes, all of the elevation data 
contained within each soil class can be selected using the Select-by-theme tool. A column 
for soil type-attribute will be added and the selected points will be named according to the 
corresponding soil type using the Calculate field-tool. The final file will be named 
“DTMLandCoverType”. This procedure is important and will facilitate the subsequent 
procedure of joining vegetation height data (from the “LandCover1100BC”) to the DTM. 
Based on the vegetation height data and the DTM data, new height values can be 
calculated by simple addition. The final dataset will be named “LandCoverHeight1100BC”. 
The derived height values will be interpolated using TIN to create a digital elevation 
model, “DEMVeg1100BC”. 
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4.6 Viewshed analysis 
Based on the position of one of the settlements in the archaeological dataset, a point is 
created in a new shape file named “ViewPoint” and will be used to calculate a binary 
viewshed. The area representing the visible part of the landscape will be selected from the 
viewshed raster theme and converted to a shape file, “PolygonViewshed”. A Higuchi 
viewshed will be constructed based on a procedure described by Wheatley and Gillings 
(2000) were a distance layer is created and reclassified to the intervals 0-300 m, 300-5,500 
m, >5,500 m, assuming a predominant tree height of 5 m (see chapter 1). The raster image 
is converted to a polygon and clipped by the PolygonViewshed-file. The resulting file, 
“Visibility1100BC” is the final interpretation of what a person standing close to a Bronze 
Age settlement in Ullevi might be able to see considering the contemporary vegetation. 

4.7 The outcome 
The final map will be in 1:50,000, which is suitable for the size of the research area and the 
size of the printed A3 colour map (297x420 mm). The research area is 10 x 10 km and 
translates to 20 x 20 cm on the map, which leaves space for additional text and image 
information. 

5 Time and cost analysis 
Digitizing coastline and the archaeological data will take less than two hours, if suitable 
ground control points can be found in the maps. Edit the soil data, i.e. dissolve subclasses 
of soil types, and add a coastal zone to the theme will take 1 hour. Edit the DTM to create 
a DEM-Veg, i.e. adding vegetation height to the elevation points will take 1 hour. Merge 
and join various datasets will take 0.5 hour. Interpolate the DEM-Veg will take 0.5 hour. 
Select a viewpoint from the archaeological data, perform the viewshed analysis, and 
construct the Higuchi circles will take 1 hour. The cost estimation of working hours is 
based on an hourly fee of £50. 

 
Item Description Amount   Cost (£) Cost (SKr) Note 
Elevation data DTM, 50x50m grid, 

asc-format 
10 km2 £179 2,600 kr See Appendix 1

Soil map data shp-format 10 km2 £83 1,200 kr See Appendix 2
Coast line shift data 1 period, jpg-format 10 km2 £62 900 kr See 0
Vegetation data Pollen analysis 10 km2 £3,903 56,600 kr See 0
Archaeological data Excavation report 1   £7 100 kr   
Various GIS tasks   4 h £200 2,896 kr See chapter 5
Digitization Coast line shift and 

archaeological data 
20 polygons 

2 h £100 1,448 kr See chapter 0

Printing A3, colour 500   £185 2,680 kr See Appendix 5
Additional Postage etc.     £100 1,450 kr   
Cost    £4,719 68,424 kr  
VAT    £826 17,106 kr * 
Total Cost    £5,545 85,530 kr  
       
* UK (17,5%) and Swedish (25%) VAT respectively     
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Figure 2. Flowchart showing detailed steps and necessary procedures for producing the final map. 
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6 Conclusions  
In order to be able to solve the main problems of recreating a prehistoric landscape, 
certain assumptions have to be made.  

In undulating landscapes where farming has been undertaken, the likelihood for a 
colluvium to form is probably very high (Zolitschka et al. 2003). The farming practises 
might have been undertaken for hundreds or even thousands of years in the area. The 
indications of farming, particular the formation of colluvia, can be investigated during 
field visits, but the scope of this project is to create the visibility map based on ready-
made datasets and field investigations are too costly to fit within the proposed budget. It 
will be assumed there have not been any landslides or formation of large colluviums that 
could have altered the top soil characteristics to a major extent.  

Wet areas (bogs etc.) are important features in the landscape and can affect the line-
of-sight. They have to be assumed to have been at the same state today as 3000 years 
ago. It is difficult to know when a wetland formed or dried up without an extensive field 
investigation.  

Any pre-historic remains from the selected period (in this case the Bronze Age, 
1100BC) such as settlements are assumed contemporary. 14C-dating is an invaluable tool 
for archaeologist when dating remains from prehistoric societies. However, the time span 
between the youngest and the oldest dating within a settlement can be several hundreds 
of years. This may well reflect the actual period the site were in use, but may also be a 
consequence of the error inherent in the 14C-technique it self.  

According to Lantmäteriet (Lantmäteriet 2006), the accuracy of the DTM is in average 
2.5 m and the position is decided by the 50m grid. There is no simple way to improve the 
accuracy. The DTM will probably smooth the surface and remove small features. A 
detailed survey of the topography using a total station would create a better model, but 
would be too costly. 

The coastline shift map is delivered in the scale 1:100,000. The rather small-scale map 
will ad extra uncertainty when estimating which parts of the land that actually were above 
sea level and available for various land uses. According to Leif Andersson (SGU), the 
coastline data does contain two kinds of uncertainties, a spatial error, estimated to +/- 2 
metres, and a temporal error estimated to +/- 100 years. Again, there is no simple way to 
achieving better accuracy, other than to perform time-consuming fieldwork and costly 
laboratory work. 

The vegetation data contains two kinds of uncertainties. Firstly, it is difficult to have 
knowledge about the exact position of different vegetation types (Wheatley and Gillings 
2000). Assigning pollen data to the ”right” soil type polygons is not a straight forward 
task and is highly dependent on the skill and experience of the interpreter. Secondly, 
even if the preference regarding soil type and soil moisture of certain tree types or plants 
can be known, the local variations can be influenced by humans, which can alter the land 
use. The prehistoric land users can drain wet lands or cut down forests to gain access to 
more land that can be used for farming or grazing, or they can cut down trees to be used 
for construction work. 

The viewshed analysis cannot produce more than a suggestion when it comes to 
visibility. Factors like atmospheric conditions and the eyesight of the persons in the 
landscape will certainly affect the actual visibility (Fisher et al. 1997). 

Despite the difficulties, the project is important and can further the understanding of 
the reconstruction of past landscapes using modern environmental methodology and 
GIS. 
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7 Report on digitization 
The aim of the digitizing exercise was to estimate how much time it would take to 
digitize a set of polygons. A subset of Sands of Forvie NNR vegetation classification 
map (University of Glasgow 1972) was used. The subset contained 94 polygons and took 
4.7 hours or 3 minutes per polygon to digitize (see Table 2). The time spent in total to 
produce the map was approximately 8 hours (see Table 4). When the polygons were 
digitized, they were at the same time named according to the coding system used in the 
paper map. 

The legend of the original map was used to create attributes for the polygons. The 
attribute table was produced in MS Excel and exported as a tab separated text file and in 
ArcView, the attribute table was joined to the polygon table (dbf).  

The final map (see Figure 3) was reproduced on a transparency film (please find a 
copy attached at the end of the proposal). 

Table 2. Time spent on digitizing and adding attributes 

Task Time (hours) 

Pre-processing (registering the map) 2.5 h 
Digitization 4.7 h 
Polygons per hour (total time incl. registering etc.) 11  
Post-processing (quality control and printing) 0.6 h 
Adding attributes 0.5 h 
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Figure 3. The final map with added attributes, based on Sands of Forvie NNR vegetation classification map produced by 
University of Glasgow 1972. 

11 (19) 



17/04/2007 
AGT programme. Course: GG5509 Planning A GIS Project 
Name: Johan Olofsson. Student ID: 069551338 
 

Table 3. Attribute table showing the first 30 polygons (94 in total). 

 

Table 4. Detailed time plan for producing a digital map. 

Task Time (min) Note
Scanning the map 10
Image processing in CorelDraw 10
Registering the image (creating a world file) 15
Initial digitization of key features (tracks) from Digimap 20
Initial check of geometrical correctness (compared to 10
Digitizing the border of the area 5
Digitizing some features from the vegetation map 30
Check preliminary map against original paper map 

10

The preliminary digitization 
did not match the original 
map. 

Re-registering the map 30
Check preliminary map against original paper map 10 It fits to the original map.
Digitization and naming of vegetation polygons 

280

Polygons are named (using  
numbering on original map)  
when digitized. 

Checking the quality of the digitization 15
Creating an attribute table 30
Joining the tables 1
Labelling the polygons 15
Print the map on a transparency 5
Sum 8.3 h
   
Summary 
Number of polygons 94
Adding attributes to polygons 31 min
Polygons per hour (total time incl. registering etc.) 11  
Polygons per hour (digitizing and naming) 20  
Minutes per polygon (digitizing and naming) 3 min

12 (19) 



17/04/2007 
AGT programme. Course: GG5509 Planning A GIS Project 
Name: Johan Olofsson. Student ID: 069551338 
 

 

8 References 
Beale, G. (2005). A Telling Landscape: An investigation in to the potential of using GIS 

visibility tools to explore a human landscape. Final Project. Archaeological 
Computing, Göteborgs Universitet. 

Bradley; R., Criado Boado; F. and Fabregas Valcarce, R. (1994). Rock Art Research as 
Landscape Archaeology: A Pilot Study in Galicia, North-West Spain. World 
Archaeology, 25(3), pp. 374-390. 

Eklöf, M., Broström, A., Gaillard, M.-J., and Pilesjö P. (2004). OPENLAND3: a 
computer program to estimate plant abundance around pollen sampling sites from 
vegetation maps: a necessary step for calculation of pollen productivity estimates. 
Review of Palaeobotany and Palynology. 132(1-2), pp. 67-77 

Fisher, P. and Farrelly, Ch. (1997).Spatial Analysis of Visible Areas from the Bronze Age 
Cairns of Mull. Journal of Archaeological Science 24, pp. 581–592 

Hjalmarsson, S. (2003). Arkeologisk och miljöarkeologisk undersökning av skärvstenshög 
Raä 94:6, Ullevi 5:1, Gåsinge-Dillnäs socken, Södermanland, samt av provschakt i 
åkermark i området. En del i forsknings- och metodutvecklingsprojektet Hällbilder, 
språk och miljö. Umeå 2003 

Lake, M. W., Woodman, P. E., and Mithen, S. J. (1998). Tailoring GIS Software for 
Archaeological Applications: An Example Concerning Viewshed Analysis. Journal of 
Archaeological Science 25, pp. 27–38 

Lilje, M., Engberg, L. E. and Andersson, B. (2002). A New Co-ordinate System for 
Sweden. Improvements and extensions of EUREF/Adoptions of ETRS89. Report on 
the Symposium of the IAG Subcommission for Europe (EUREF) held in Ponta 
Delgada 5-8 June 2002. Publication No. 12, pp. 199-204 

Llobera, M.. (2001). Building Past Landscape Perception With GIS: Understanding 
Topographic Prominence. Journal of Archaeological Science 28, pp. 1005–1014 

Long, D. J., Chambers, F. M., and Barnatt, J.  (2001). The Palaeoenvironment and the 
Vegetation History of a Later Prehistoric Field System at Stoke Flat on the Gritstone 
Uplands of the Peak District.  Journal of Archaeological Science 28, pp. 1005–1014 

Maples, S. D. (2004). Characterizing the Visual Landscape of the Chaves/Hummingbird 
Site. GIS Workshop Summer 2004. University of Texas at Dallas. [Online] Available 
from: 
http://charlotte.utdallas.edu/mgis/prj_wrkshp/2004/Maples/ChavesViewshedPaper.
htm [Accessed 12 of April 2007] 

Martín-Consuegra, E., Chisvert, N., Ca´ceres, L. and Ubera, J. L.  (1998). Archaeological, 
Palynological and Geological Contributions to Landscape Reconstruction in the 
Alluvial Plain of the Guadalquivir River at San Bernardo, Sevilla (Spain). Journal of 
Archaeological Science 25, pp. 521–532 

Middleton, R. and Bunting, M. J. (2004). Mosaic v1.1: landscape scenario creation 
software for simulation of pollen dispersal and deposition. Review of Palaeobotany 
and Palynology 132(1-2), pp.61-66 

Sugita, S. Gaillard M.-J., and Broström, A.. (1999). Landscape openness and pollen 
records: a simulation approach. The Holocene 9, pp. 409–421 

Van Leusen, P. M. (2002). Pattern to process: Methodological investigations into the 
formation and interpretation of spatial patterns in archaeological. landscapes. 
Rijksuniversiteit Groningen 

Wheatley, D. (1995). Cumulative viewshed analysis: a GIS-based method for 
investigating intervisibility, and its archaeological application. In (G. Lock & Z. 

13 (19) 

http://charlotte.utdallas.edu/mgis/prj_wrkshp/2004/Maples/ChavesViewshedPaper.htm
http://charlotte.utdallas.edu/mgis/prj_wrkshp/2004/Maples/ChavesViewshedPaper.htm


17/04/2007 
AGT programme. Course: GG5509 Planning A GIS Project 
Name: Johan Olofsson. Student ID: 069551338 
 

Stancic, Eds) Archaeology and Geographcial Information Systems: A European 
Perspective. London: Taylor & Francis, pp. 171–185. 

Wheatley, D.W. and Gillings, M. (2000). Visual perception and GIS: developing enriched 
approaches to the study of archaeological visibility. In, Lock, G. (ed.) Beyond the 
map: Archaeology and Spatial Technologies. Amsterdam, The Netherlands, IOS 
Press, 29pp. (NATO Science Series: Life Sciences, 321). 

Zolitschka, B., Behre, K.-E.  and Schneider, J. (2003). Human and climatic impact on the 
environment as derived from colluvial,fluvial and lacustrine archives—examples from 
the Bronze Age to the Migration period,Germany. Quaternary Science Reviews 22, 
pp. 81–100. 

8.1 Internet resources 
Lantmäteriet. (2006). GSD–Terrain Elevation Databank [Online] Available from: 

http://www.lantmateriet.se [Accessed 3 of April 2007] 
Wikipedia (2007a). Nordic Bronze Age [Online] Available from: 

http://en.wikipedia.org/wiki/Nordic_Bronze_Age [Accessed 3 of April 2007] 
Wikipedia (2007b). Digital elevation model [Online] Available from: 

http://en.wikipedia.org/wiki/Digital_elevation_model 
 [Accessed 3 of April 2007] 

14 (19) 

http://en.wikipedia.org/wiki/Nordic_Bronze_Age


17/04/2007 
AGT programme. Course: GG5509 Planning A GIS Project 
Name: Johan Olofsson. Student ID: 069551338 
 

9 Appendix 
 
Appendix 1. Offer on DTM grid data from Lantmäteriet, Swedish national land survey. 
 
From: "GSD-Metria" <gsd-metria@lm.se> 
Subject: SV: SV: Pricing for height data 
Date: Wed, March 14, 2007 11:24 am 
To: t04jo6@abdn.ac.uk
 
Hej igen, Johan. 
Licens och leveranskostnad för det datat hamnar på 2 600 kr. Moms tillkommer med 650 kr. 
 
Med vänlig hälsning, 
Rikard 
 
-----Ursprungligt meddelande----- 
Från: Johan Olofsson [mailto:t04jo6@abdn.ac.uk] 
Skickat: den 13 mars 2007 18:18 
Till: GSD-Metria 
Ämne: Re: SV: Pricing for height data //Hjälp/Rikard 
 
Hej Rickard! 
Det stammer bra (bade att jag ar svensk och att jag behover DTM grid-data). Jag haller pa och 
kostnadsberakna ett projekt och behover dokumentation att visa min skottska uppdragsgivare, dar av mitt 
brev pa engelska. 
 
Med vanlig halsning, 
Johan 
 
-----Ursprungligt meddelande----- 
Hello Johan? 
 
Considering that your name is very typical swedish, is it possible that you speak swedish? Anyhow, I have 
to ask you what kind of height data you are looking for? Is it countour lines or is it digital terrain model 
(DTM) data (50 meter grid). According to your description I guess it´s DTM-data? DTM-data is available 
in grid, countour lines in shape or map info For documentation and demodata for DTM, follow this link 
http://www.lantmateriet.se/templates/LMV_Page.aspx?id=1009 (in swedish), for countour lines follow 
http://www.lantmateriet.se/templates/LMV_Page.aspx?id=1011 .Please let me know and I will give you 
the prices. If the area you want is in the shape of a square a min and max coordinate will do, otherwise a 
polygon is fine. 
 
Best regards 
Rikard Öberg 
Metria, 801 82 Gävle, rikard.oberg@lm.se, www.lantmateriet.se,  
vxl 026-633000, dir 026-633234, sms 0702-633234 
 
-----Ursprungligt meddelande----- 
Från: Johan Olofsson [mailto:t04jo6@abdn.ac.uk] 
Skickat: den 12 mars 2007 20:18 
Till: GSD-Metria 
Ämne: Pricing for height data  
 
Dear Sir/Madam, 
I am costing a small project for a Scottish company and I am interested height data for creating a digital 
elevation model. The area is 10x10km and is situated at the East coast of Sweden. Which data formats are 
available (shape, grid...)? How would you like the area to be selected (center point or coordinates of a 
square...)? How much would this data set such cost (incl. VAT and shipping, preferable in euro or pound, 
but Swedish Krona will also do)? 
Regards, Johan Olofsson 
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Appendix 2. Offer on soil map, Sveriges geologiska undersökning (Geological Survey of 

Sweden) 
 
From: "kundservice" <kundservice@sgu.se> 
Subject: Ang. Pricing for a soil map no 2 
Date: Tue, March 13, 2007 7:13 am 
To: t04jo6@abdn.ac.uk 
 
Dear Sir  
 
Thank you for your enquiry.  
 
Printed maps in mapscale 1:50 000 or 1:100 000 are available for fixed areas 25 x25 km price from 90 SEK 
inkl. VAT. Digital formats normally in shape or MapInfo. Prices from 12 SEK per km2 + delivery cost 
(from 1200 SEK). Digital maps also available in raster format (jpeg or tiff). 
 
Geological Survey of Sweden  
Kundtjänst/Kerstin Johansson 
Box 670, 751 28 UPPSALA, Tel: 018-17 90 00 (9-11.30,12.30-15), Fax: 018-17 92 10 
E-post: kundservice@sgu.se  
 
---------------------------- Original Message ---------------------------- 
 
Dear Sir/Madam, 
 
I’m costing a smaller project that is to take place at the East coast of Sweden and I am interested in buying 
a map showing the distribution of soil types (jordartskarta). What scale are these maps in? How much 
would a 10x10 km area paper map cost (incl. VAT and shipping). What digital formats are available? 
 
I understand that SGU has developed a numerical model for estimation of coast line shift caused by land 
uplift. I’m mainly interested in one time period. How much is a map covering 10x10 km (incl. VAT and 
shipping) and which formats is this data available in? 
 
Regards, Johan Olofsson 
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Appendix 3. Offer on coastline shift map, Sveriges geologiska undersökning (Geological 

Survey of Sweden) 
 
From: "kundservice" <kundservice@sgu.se> 
Subject: Ang. Pricing for a soil map 
Date: Tue, March 13, 2007 9:10 am 
To: t04jo6@abdn.ac.uk
 
Dear Sir 
 
Complementary information about coast line shift caused by land uplift. 
 
The cost for a map in jpeg-format in map scale 1:100 000 or smaller is 900 SEK each fixed 100 years. 
Don't hesitate to contact us for further information. 
 
Best regards 
Kerstin Johansson 
Kundtjänst, Box 670, 751 28 UPPSALA, Tel: 018-17 90 00 
Fax: 018-17 92 10, E-post: kundservice@sgu.se 
 
---------------------------- Original Message ---------------------------- 
 
Dear Sir/Madam, 
I?m costing a smaller project that is to take place at the East coast of Sweden and I am interested in buying 
a map showing the distribution of soil types (jordartskarta). What scale are these maps in? How much 
would a 10x10 km area paper map cost (incl. VAT and shipping). What digital formats are available? 
 
I understand that SGU has developed a numerical model for estimation of coast line shift caused by land 
uplift. I?m mainly interested in one time period. How much is a map covering 10x10 km (incl. VAT and 
shipping) and which formats is this data available in? 
 
Regards, 
Johan Olofsson 
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Appendix 4. Offer on a vegetation cover map from Environmental Archaeological lab. 
 

UMEÅ UNIVERSITET 
Miljöarkeologiska laboratoriet 
Institutionen för arkeologi och samiska studier 
KBC Plan 5, 90187 Umeå 

UMEÅ UNIVERSITY 
Environmental Archaeology Laboratory 
Department of Archaeology and Sami Studies 
KBC Plan 5, S-90187 Umeå, Sweden 

 
 
 
 
 
 
 
 
 
 

 
Umeå 2007-04-01 

 

 
A costing for a pollen analysis and the production of a vegetation map 
 
 
Based on a soil map (supplied by you) vegetation land cover data for the period 1100BC covering the research 
area will be produced. The data will be delivered in MS Excel format. 
 
The fieldwork will be done by two persons, during a two-day visit to Ullevi, Södermanland. 
 
 

Pollen analysis and production of vegetation cover     
Item Qty. SumCost  
1 Palynological analysis (per layer) 10   2,000 kr 20,000 kr 
2 C-14 dating 2   4,000 kr 8,000 kr 
3 Production of vegetation land cover data (xls format) 8 h 500 kr 4,000 kr 
      
Additional costs     
Item Qty. SumCost  
4 Field work 32 h 500 kr 16,000 kr 
5 Rental car 2 days 600 kr 1,200 kr 
6 Travel cost UME - ARN (return) 2   2,500 kr 5,000 kr 
7 Accommodation, 2   400 kr 800 kr 
8 Allowance for expenses 4 days 400 kr 1,600 kr 
      
Total sum (SKr, excl. VAT), 25% University tax included (Item 1-3)   56,600 Skr 

 
The tender is valid until 31 December 2007. 
 
 
Roger Engelmark 
Professor, 
Head of lab. 
 
 
 
 
Telefon Fax Postgiro E-mail 
+46 (0)90 – 786 52 92 +46 (0)90 – 786 76 63 15613-3 roger.engelmark@arke.umu.se 
 1(1) 
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Appendix 5. Offer on printing of 500 A3 colour copies from Immedia print. 
 
From: "David Tremain" <immediaprint@uk2.net> 
Subject: Re: Pricing for A3 
Date: Wed, February 28, 2007 9:52 am 
To: t04jo6@abdn.ac.uk 
 
Hi johan 
 
500 xA3 100gsm colour copies single sided £185.00  
+vat £217.37 postage approx £9.00 
files cmyk or rgb no problem 
 
please email me your files and i will produce a sample for you 
 
regards 
david 
 
immedia print 
 
---------------------------- Original Message ---------------------------- 
 
Dear Sir/Madam, 
 
I'm interested to know how much 500 copies, size A3 (100 gsm) in colour would cost to print (incl. VAT 
and shipping costs). 
Would it possible to get a proof before printing all 500 copies? 
Do you prefer CMYK or is RGB OK? 
 
Regards, 
Johan Olofsson 
 

19 (19) 


	1 Introduction 
	1.1 Aim 
	1.2 Objectives 
	2 Data 
	3 Hardware/Software/Equipment 
	4 Methodology 
	4.1 Archaeological data 
	4.2 Coastline shift data 
	4.3  Soil data 
	4.4 Vegetation data 
	4.5 Elevation data 
	4.6  Viewshed analysis 
	4.7 The outcome 

	5 Time and cost analysis 
	6 Conclusions  
	7 Report on digitization 
	8 References 
	8.1 Internet resources 

	9  Appendix 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


