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Contents of this lecture

Enabling technologies

The structure of a spatial data service

• Client side – Desktop GIS or browser

• Visualization of spatial data

• GIS server

• Data delivery

• Data storage and databases

• Data storage formats

• Data delivery from provider to server



Learning goals for this lecture

To learn what are the basic building blocks of a spatial data 

service (on conceptual level)

To understand how data is delivered from a web service to a 

desktop GIS and to a web browser

What is the difference between these two approaches

How a spatial data service works as a part of a larger spatial data 

infrastructure



Note

The discussion today is about how to use spatial data that is 

stored in a server (somewhere off-site). Data that has been 

downloaded and can be used locally is out of scope. 

Using local data is in many cases easier than connecting to a 

server, if you use desktop GIS. But not always.



Overview of a spatial data 

service



Spatial data service (rough outline)
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The client side

• Desktop GIS is software designed 
for managing analyzing, and 
visualizing spatial data
• Can fetch spatial data from service 

and uses it locally

• Web browser is software designed 
for showing and navigating web 
pages
• Fetches and represents web 

pages (spatial data visualizations)
• Can do local processing 

(according to server-side 
instructions) and pass processing 
instructions to the server



The client side

• Desktop GIS has primarily 
client-side functionality 
• what can be done depends 

on the data and the desktop 
GIS software in use

• Web browser provides 
functionality defined by the 
website
• Functionality can be on the 

client side, but what can be 
done depends on the server
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The data you use 1

Esimerkki jossa näkyy spatiaalista dataa kartalla sekä

attribuuttimuodossa tähän. Esim vektoridataa Arcissa siten, että

siinä näkyy myös attribuuttitaulukko.



Geospatial data presentation and 

visualization
• Each blue dot in the example 

represents a building
• The dot is a point data 

element; a coordinate value 
pair

• In this dataset, there is no 
shape associated with a 
building

• Each building has a large 
number of attribute data 
elements 

• Together, buildings are a 

spatial data layer

• In the example the layer is 
stored as a single file on a 
computer

• One or more spatial data 

layers create a spatial 

dataset

• In the example, the spatial 

dataset is visualized as dots 

over a background map



Geospatial data representation: 

vector data
The building data in the example is in vector data format

In vector format the data consists of discrete features that have 

attributes attached to them

• Features can be points, lines, or areas (polygons)



The data you use 2



Geospatial data presentation and 

visualization 2
The raster layer in the example represents elevation

• Each raster cell (pixel) covers a 10m x 10m area

• The cell value represents the elevation at that area

• Naturally, in real life elevation inside a pixel area can vary

The layer represents one phenomenon (~attribute value) and 

covers a large geographical area

A background map is not visible since the raster covers the whole 

area



Geospatial data presentation: 

raster data
In raster data format, the data consists of a regular 
tessellation that covers an area

A raster layer represents a continuous phenomenon that can 
be measured

• The area is divided into small, regular polygons, typically 
squares (triangles and hexagons can also be used)

Each cell (pixel) in the raster represents the value of the 
phenomenon on the area covered by the cell

If many phenomena are to be covered, several raster layers 
are required



Classroom exercise

Open the Jamboard link (given in Zoom chat)

https://jamboard.google.com/d/1NFVmFa03MafMj54gxsGqNbvfdF1

fC2dPxprpQdR7QK4/edit?usp=sharing

I will divide you into breakout rooms for a short group work

Groups will be assigned randomly

Follow the instructions on the jamboard

You have 10 minutes, after that we will discuss the results

Any questions before we begin?

https://jamboard.google.com/d/1NFVmFa03MafMj54gxsGqNbvfdF1fC2dPxprpQdR7QK4/edit?usp=sharing


Spatial data delivery

• The user needs to access the 
spatial data in order to use it

• For desktop GIS this means the 
spatial data is transferred to the 
client

• For web browser this means 
visualizations are transferred to 
the client and user interface 
elements are defined

• The transfer is based on some 
agreed-upon standard
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Spatial data delivery: WFS and 

WMS
• Spatial data transfer requires 

different standards for vector 
and raster data

• Web Feature Service (WFS) 
defines a service providing 
individual elements in a data 
set (vector data)

• Web Map Service (WMS) 
defines a service providing 
map images (raster data)

• Additional standards are needed 
in order to encode the data being 
transferred

• WFS can deliver vector data 
elements encoded using 
Geography Markup Language 
(GML)

• WMS can deliver raster map 
elements encoded using GeoTIFF, 
PNG, or other image format

• There is also a related standard 
WMTS, which splits raster images 
into small tiles



WFS and WMS examples

• WFS • WMS

Sources: https://geoserver.geo-solutions.it/educational/en/complex_features/landcover/lcv_query.html

https://www.fonecta.fi/kartat

https://geoserver.geo-solutions.it/educational/en/complex_features/landcover/lcv_query.html
https://www.fonecta.fi/kartat


Spatial data delivery - browser

• Browser shows graphics

• One way is to use the 

<canvas> html element and 

JavaScript for populating it

• The server backend data can 

be exactly the same as in a 

WFS/WMS service

• The method for delivery and 
available functionality differ

Note the <canvas> element. Actual details 

of what happens inside this element 

depends on the JavaScript used



Spatial web server

• A desktop GIS can typically 

fetch data from a web service 

via WFS, WMS, or another 

standard interface

• A web browser requires a 

web front end, which defines 

how the data is presented on 

the browser
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Spatial web server

• A desktop GIS can typically 

fetch data from a web service 

via WFS, WMS, or another 

standard interface

• A web browser requires a 

web front end, which defines 

how the data is presented on 

the browser

Image: wikipedia



Server – GIS Database

• The spatial data on a server is 
stored in a database
• Never as files on a disk

• For storing spatial data a spatial 
database is required
• Vector data elements
• Raster map tile management

• Most databases these days have 
spatial data support
• Many offer functionality beyond 

mere efficient storage of spatial 
data

Picture source: https://blogs.oracle.com/database/autonomous-database-now-with-spatial-intelligence

https://blogs.oracle.com/database/autonomous-database-now-with-spatial-intelligence


Spatial data storage standards

• The basis of spatial data 

storage in databases is –

again – standards

• OGC Simple Features, for 

example, describes how to 

describe vector data

• The database standards make 

it easy to convert the data for 

delivery (e.g. using WFS)



Classroom exercise

We’ll continue the classroom exercise

I’ll put you back into the break rooms

There, see if you can find a way to access the paikkatietoikkuna

map layers via interface (WMS/WFS/something else)

If you cannot find a data interface, is there some other way you

can access it (aside from paikkatietoikkuna)?

You’ll have 10 minutes for this

Any questions before we begin?



Spatial data service (rough outline)
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Spatial data service as part of a 

large infrastructure
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Comparison of the different chains 

Source: Box et al. (2015): A Data Specification 

Framework for the Foundation Spatial Data Framework

No standardization,
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Assume good standard and 
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For the next time…

Do the first exercise round. You can get help on Monday at 14-16 

in Teams.

You can also post questions to the teams channel Exercises at any 

time. We’ll answer any questions posted there as soon as we’re 

able.

Continue writing the learning diary

You can also take a look at the National Land Survey

(maanmittauslaitos) web page, if you want. Focus on the ”Maps

and spatial data” and ”E-services” –sections of the page.


