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HOW TO USE THIS MANUAL

How to use this manual This short manual is intended both to be read “off-the-computer”,

Manual plan

Special notation

as an introduction to CommonGlIS, and to be used in front of a
computer as a first tutorial to CommonGiIS.

The User manual is divided into two parts:

Part | is an introduction and presentation of CommonGlIS aims,
solutions and requirements.

Part 2 is organised as a tutorial and aims at taking the user through
a quick guided tour involving some of the main features available.

It is divided into steps and each step is in turn divided into sections.
Although each section is organised as a one (rarely two) page self-
standing unit of information, we suggest, whenever possible, to
follow all the pages in a step without interruptions.

This manual is intended to demonstrate only the usage and user
interface of CommonGlIS software, and not to evaluate the
exemplary data sets used here, which are only functional to
introduce the program use.

Scattered through all the guided tour steps there are special parts
marked by shadowed boxes: these are ADDITIONAL INFO
BOXES.

ADDITIONAL INFO BOX —...

These boxes contain notes on current actions being described or
hints on alternative actions to take in case some options are not
available or suitable to the user.

They also host quick hints on more functions available or suggestions
for user self exploration of program features.

A WALKTHROUGH INTO COMMONGIS Gi‘s
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CommonGlIS aims to disseminate and make available spatially-referenced
data to a broad cross-section of the public. With this initiative, we hope
to have succeeded in our purpose: GIS for everyone, from everywhere.

"GIS for everyone" because the target audience of CommonGlS is a wide
variety of people who need to use geo-data for work or study but are
not specialists in GIS and data presentation design. Users include local
authorities, teachers and marketing professionals, just to name a few.
CommonGlIS doesn’t exclude, however, highly-qualified professionals in
various fields who aren’t proficient in operating GIS and don’t have time
to learn. The goal is to make GIS data available to all that cannot afford
expensive GIS software and equipment and/or do not posses the
knowledge required to efficiently use it.

"GIS from everywhere" because CommonGIS applications can be accessed
through the Internet using a standard Java-enabled Internet browser.
This allows casual users to access and utilise geo-referenced data from
any networked computer.

In general terms, CommonGIS makes geo-data readily accessible and
usable for everyone, from everywhere, by providing a web-based
Geographical Information System (GIS) with specific functions to
automatically generate thematic maps.

CommonGIS makes it possible to explore and analyse geo-data easily

and clearly with interactive and direct manipulation tools.

This translates into software that:

e provides access to remotely located geo-data through the Internet

e automatically generates thematic maps that correctly and effectively
present map-based visualisations of geo-data sets selected by the
user;

e displays the generated maps on the user's side;

e supports exploratory geo-data analysis by enabling map modification
with the use of direct manipulation techniques;

e provides all necessary user interactivity while requiring no special
software from the user's side except a standard (Java -enabled) Web
browser.

A WALKTHROUGH INTO COMMONGIS ‘
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The solution is based on Java technology, so the interactive interface can
be downloaded on-demand independently of the location, hardware and

operating system of the user.

In order to analyse spatially referenced data, it is necessary to present
them on a map, which should be properly designed with respect to data
characteristics and relationships among data items.

Since each presentation method imposes certain limitations on data it can
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be applied with, a system
that automates the
preparatory stage offers
considerable help to the
analyst. It releases the
user from working on
map design and therefore
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g Legend and .
- .| Manipulation | from the necessity to
B oo learn the principles of
graphical presentation.
The user is therefore able
Data Pop-up . |
to devote more time and
. v e 3 attention to data analysis.
CommaonGIs1998-2001
A significant new feature is the knowledge based task assistant, which can
be accessed by users, advising them on the best visualization options for
their applications. Such support is E— ==
. . . File Display Query Help
particularly important for novice Blal=lal ol o
users. The fact that this ( : A
parameterized knowledge base porvaety 129
automatically instantiates itself to i
the notions of a new domain =&y =k
represents a Ver')’ effective user EVT,:::::’:;::?:Z::zvi:,:::un:‘;:::m (diverging) colour scale
adaptation strategy. The techniques G
developed can also be ported to il
other application areas. - — Iy
_oun %?vnammmanumate
[ [Unsigned Java Appiet Window
[i2F [Unsigned Java Appletwindow
g .‘
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Two representative application scenarios using the CommonGIS
product were selected and developed in the project:

) The “Buy a House Scenario” - selection among spatial locations or
areas (e.g. selection of a house to buy, selection of a vacation site,
” etc.)
o . The “Education Scenario” - exploration of statistical data referring
°<‘ to administrative areas (e.g. exploration of demographic data
T about European states).
B
r BB Each of these applications could
g ':ﬂ BERNE Fﬂg‘ ‘mma- easily be extended to cover
&) — other similar applications.
= e A number of demonstrators
e compres T have been prepared and
Max [EE2 7 | presented. These illustrate the

applicability of the CommonGIS

" .
technologies to a large number
of different application areas.

£
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File Display Calculste Query Options Windows Help
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Crans Montana
TErans Montana %Sp%:t:?k' * -Sk””g resarts
Visperer | * Sk\mg areas
Rercorin il O |
'Characler\slms of ski resorts and results of voting \Characteristics of skiing areas'
20 hN‘umberqu\ﬂs 4 1390 4 10
i LeForeaz [75 ¥ — (T
TalePKPER SEWIEE"’ES’LE & Klein Matterhom-Schwarzsee 1D=39
7 Muslim vald o Wriumber of lits 13
¥ Catholic 'Bk\paﬂ\/evmar —
ol Skipak Grund-Almagel-Bale 1D=11 10
WHumber of ifts 1 L
8t Lue/Chandolin ID=26
Russia Broadcast ¢ Wriumber of lits 13 |
rF\\IErnulmwasmgva\uas Clear allfilters
n
Commonels 1888-2001 | Add aitributes T[Rermov atributes

E.g. Forest fires (image),
Earthquake catalogues, and
Naturdetektive - which has
been used by school children
across Germany.

sommanGIs 19982001
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From the users’ perspective, CommonGIS supports this work scenario:

* By way of a standard WWVW browser the user has access to a catalog jZ24
of available geo-data, indicating for each data set its topic (population, \* K7
housing, industry, environmental pollution etc.), territory (Germany,
Europe, ...), and territorial units (cities, districts, countries, ...) the data o

refer to. The user selects a data set to work with. In response, an index
of attributes contained in the selected geo-data set will be shown.

e The user selects one or more of these attributes. In response, the user
immediately receives a map that visualizes data for the selected
attributes. The map is supplied with a legend. Map and legend are
generated completely automatically, without any involvement of the
user. The system takes care about the correct presentation and
visualization of the data in the maps, i.e, visualization techniques are e
properly chosen depending on characteristics of the data fields being
represented and relationships among them, in compliance with
principles of graphic and cartographic presentation. This prevents
misinterpretation of data and supports adequate and effective data
analysis, and on this basis, facilitates proper problem solving and decision
making. [
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e Remaining within the WWW browser, the user can view the map with
the aid of all necessary facilities: zooming, panning, layer selection etc.
The user can also access the exact data values associated with e
geographical objects: the values are shown when the mouse cursor
approaches an object in the map.

e The map on the user’s screen is not a mere reproduction of a paper
map. It is dynamic, i.e. able to change its properties in real time in
response to certain user actions (direct manipulation). The direct
manipulation tools offered to the user are designed in a way that 0
promotes the revelation of interesting and important data features and
spatial patterns that could remain unnoticed in a static map.

e The system also supports database querying and manual construction of
derived fields by means of arithmetical or logical operations over
existing fields. The results of these operations can be automatically o
visualized and analysed with the help of the direct manipulation
techniques.
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Features - Functions

Choropleth maps for one numeric attribute
Map visualizations Choropleth maps for one qualitative attribute
(“mapping”) Choropleth maps for cross classification
Choropleth maps for other classifications
Multiple choropleth maps

Bar charts
Pie charts
Diagrams Stacked bars
Triangles for two attributes
Utility bars
Utility pies

Dot plot
Scatter plot
Graph visualizations S-plot matrix
(“charting”) Parallel coordinate plots
Tukey’s box plots
Histograms

Classification of one attribute
Classification of two attributes (cross classification)
Classification by dominant attribute
Data transformations  lassification by n-dimensional attribute similarity
(“calculation”) Ideal point evaluation
Ordering of values
Average/Median/Quartiles/Variance
Calculation of arbitrary formula
Filter objects according to specified attribute values

Zoom out (to maximal extent)

Zoom out (by factor)

Zoom in (with rectangle)

Zoom in (by factor)

Undo last zoom

Shift the map

Select mouse mode (zoom, pan, select or explore)

Basic map functions

Change the order of layers
Layers Change layer properties
Change the size and color of symbols

A WALKTHROUGH INTO COMMONGIS ‘
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A
Open new window with current map
Minimize all
Restore all Windowing
Close all
Bring an open window to the front
General system help
Task support guide: support based on characteristics
of data and intended goal of the user User support
General information about system and application
Show advanced menu items
Show menu items for application building
Features - Data Input and Output
Data Input Data Output
® Load attribute data from: DBF, Oracle e Display data records on mouse-over
?)Dgéa(l_‘:/Jchgc(Eﬁ?elb)’ T)jT (delimited text), ¢ Edit options for display of data records
, clipboard. e Print
® |oad geographical data from: OVL (GMD . s;::; ::p as image
Descartes), SHP (ESRI Shapefile), JPEG, GIF, p as imag e
FLT (grid data), WKB, Simple Featuresand ~ ® Save application
GML (OpenGlS) ® Select objects by mouse-click
e Find objects according to specified attribute

e Open a pre-defined map description MWI
values
e Display table with all objects

Hardware and Software Requirements

The CommonGIS system is implemented in Java™ language, and can run as
applet in the web browser; therefore it will run if the Internet browser supports
Java™ applets. A recent version of Netscape or MS |Explorer will be enough.
Some browsers have an option to disable Java™. If you disabled it, you can't run
the applet, too.

A PC computer, with at least 16 MB of RAM, can run the system using
Netscape 4.x or Internet Explorer 4.0 or higher.

— A WALKTHROUGH INTO COMMONGIS
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The roots of CommonGIS software lie in the rich experience of the
partners in computer graphics, GIS, knowledge-based systems and data
visualisation.

The CommonGIS Consortium is composed of seven public and private
companies from five countries of the European Union. It is very market-
oriented and took into consideration the user needs and requirements
during the development process.

CNIG (Portugal) is an institution responsible for running the
Portuguese network of geo-referenced data. They provided geo-data
sets and specifically interacted with the end users in the validation
process.

Dialogis (Germany), an independent GMD spin-off, commercialised a
DIAL®DGIS version of IRIS/Descartes system, an advanced prototype for the

automatic generation of thematic maps. It contributed to further

professional development and commercial exploitation of CommonGiIS.
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GMD (Germany) develops the IRIS/Descartes system and has been
responsible for the overall management of the project, together with
.

JRC.
e IGD (Germany) has built another prototype for thematic mapping
BEE===  (Vizard). They supplied direct experience in studying the user
IGD acceptance and adequacy of different map presentations.
o JRC (Italy) contributed knowledge about developing distributed
< % applications, particularly for the use of geographical and statistical
s information. It also managed the dissemination and standardisation

activities.

PGS (Netherlands) built a Java-based GIS (LAVA), which has been
integrated with IRIS/Descartes and appropriately extended for the
specific needs of this project. PGS and Dialogis have agreed on a
mutual utilisation of results (see the License information).

The European GIS association GISIG, subcontractor of JRC, put to
use its excellent dissemination channels to promote the results of the
project and to help in the standardisation effort.
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PART 2 - AN EXEMPLARY

WALKTHROUGH

STEP 1 :
Comparing Attributes

THE FOREST FIRES APPLICATION 14 . =
SHOWING THE NUMBER OF FIRES 16 .
ENHANCING THE MAP DISPLAY 18 .
THE TASK SUPPORT GUIDE 20 .

— A WALKTHROUGH INTO COMMONGIS
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THE FOREST FIRES APPLICATION

o I. Let us start up the Forest Fires CommonGlIS application by
5 accessing it through a JAVA-enabled WWW browser at
m http://commongis.jrc.it/forestfires/ .
E 2. After the JAVA application has been downloaded (this requires a
< variable time, depending on the Internet access speed available), the
(O] main CommonGIS window shows up.
E =
< File Display Calculste Query Options ‘\Mindows Help
o MEEEERENEF < 2
= B i S Spain
8 + = MUTS3
o +* - Raster map
L o \

The LAYER PANEL allows to include (+) or

exclude (-) specific map layers by clicking on

- |, them. In this case the two layers are a Raster Map
.{j representing ground heights and a NUTS3 region

$ | layer.

Double clicking onto the NUTS3 layer in this

pane allows to control the line and/or fill colours.

. J

commancis 1236204 THE FOREST FIRES DATA
The Forest Fires application uses data about fires in 23 regions of Spain,
collected by the JRC during the years 1991-1993.
‘ The attributes available for each region and for each year are:

o the total number of events (NUMEV91, 92, 93)

o the total area burned (ARBURN91, 92, 93)

o the MIN, MAX and AVERAGE delay between the first alarm and the
start of extinguishing intervention (MIN-MAX-AVDELAY?1, 92, 93)

. the MIN, MAX and AVERAGE duration of the fire (MIN-MAX-
AVDUR91, 92, 93)

COMMON
-

= (@
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3. With CommonGilS it is possible to start exploring the data without
wasting any time learning complicated systems: the user interface is
essential but powerful.

Interpretations of mouse drag:
- Zoarm in;

- hlove map;

- Select ohject(s)

k1commontis

File™ Dizplay  Kalculste  Guer sz Help

Elalalal o
Zoom Out
[Pan map to the window | \
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Most of the buttons visible have familiar
appearance: simple map operations (like zoom in,
zoom out, pan, select feature) can be done using
these buttons.

Useful tool tips pop-up when the mouse “touch”
buttons and controls to clarify the meaning of any
element of the interface. F
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SHOWING THE NUMBER OF FIRES

Which is the region that had
most fires in year 1991?

I. To answer to this question it is possible to build a map that could

- show with degree of darkness the attribute “Total events in 1991

File [EEET Calcuste  @uery

gz 2. Click on display and start the display wizard.
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14
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14
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¢ Cleanhe map

3. Select the attribute
Select attribute(s) to visualise "Number Of events in
Altributes Selected atfributes "
= ER 1991" (NUMEV9I)
» « and click "OK".
A | hi | C\earhstl \
MUMEWS2 =
I |L|—I The RIGHT-ARROW button adds to the display list
¥ include non-numeric atiributes the attribute previously selected in the left pane with
_opd the mouse. The LEFT-ARROW removes attributes.
The UP/DOWN-ARROW buttons allows to change
the order of the attributes selected for display.
Bl sclect a graph ta be built = x|
4. The second stage of the wizard asks ~ Maes Eharc
what kind of representation to use. i~ Donotbuilda map @ Do not build a chart
Click on "degree of darkness" ; ; it ()
n n classification dot plot (verical)
and then on OK * (" standalone bars () anatter ot
. | calors (" ecatterplotrmatris
5. The map Wthh‘ShOWS up on the C I parallelbars () arallel cogrdinates plat
CommonGlIS window displays the e I~ classifer (harisortal
regions with higher number of fires in  (C wmanyes " classifier (vertical)
4 o
1991 with darker colours. e
:(‘ utility wheels
_ON Back Cancell
b

A WALKTHROUGH INTO COMMONGIS ‘
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6. While it is evident which region was mostly affected by fires, there
are little differences in the presentation, between the regions that
have lower numbers of fires: we will see how CommonGIS can help.

Regions for which there is no data
available are displayed in grey.

-

L=commoncis - gl x| o
File Display Calculste GQuery Options  Windows  Help o
= — . I 2
#alalal s Faly | E
r i Al NUTS3 >
A

MUMEYS1 E

Compare to: |EI @

Wax: | 782 J_>|

. -

2

[vy)

c

-

m

(]

By pointing the mouse cursor over any region of
the map a tool tip will pop-up showing the exact
number of fires in 1991 (NUMEV91), together
with the region name and ID.

s ]

Min: |D

I
K v I aunarmic map update
CommonGs 1998-2001
CHANGING THE RANKING COLOURS
L 1}
Mm:bﬁL Clicking on the “rainbow” rectangular icon in the bottom of the right
m e PONEC Colour selection
mammic map uptate - .
at Y i dialogue opens. You can =iofxi

Pasitive colar ?

change the positive and

negative colours to be used. Note that since in -IMM—

the NUMEV91 attribute no negative values are "8

allowed, the negative colour is never used. -EIHM-I_
LK

\

— A WALKTHROUGH INTO COMMONGIS
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ENHANCING THE MAP DISPLAY

%)
w
= How can we discriminate better among
2 regions with lower numbers of fires ?
[
-
<
(O)
z
m . . . .
g I. There are small differences in the display colours of the regions that
s have lower numbers of fires. It could help the visualization to put
S emphasis on the lower values.
. L=l commonGis =1ol= . .
S Fle Display Calcuste Query Optins Windows Help 2. In the rlght Pane, l.e. the
1 i /Legend fManipulate . .
,’JEEE 2l I—"Mﬂ‘ ,' legend/manipulation
e — pane, drag thg upper
triangular delimiter to
4 ( H&[m remove the so called
F “outliers” (the values
| that are much higher or
| lower than the mean).
- {} = > L
L=1commonGIs D 1ol
File_Display Calculate  Query Options  Windows  Hel
[+ & v {fLesencfuaripuacy
. . . [ N NUTS3
Regions excluded are also displayed in grey .
Compareta: |0
I
. v FIT Frsz
CommonGIs 1998-2001
3. The new max
display value is |
reported in the
Max numerical
field.
The Min display el B
value can be set e
Slmllarly FT\mamm trap update
LCummunG\S1EIEE-2EI[I1 v :
b
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How does one region
compare to another ?

—
(9]
o
L=commonGIs =13l x| =
4' Clicking on a Fie Display Calculste Query  Options  Windows  Help ;
. 3| & | & =% i 4L d i
region, sets the o SI&] &) = e v 2
value associated NUMEVa? z
as a reference 7 ORANGE: .
. Max |27, . >
point thus more fire =
enabling visual events than x
exploration the @
capabilities. reference =
region
- »> g U’
BLUE:
fewer fire
Reference region for comparison | events than
the B
win DAN reference
[ i i
\ = y [~ dynamic reglon
CommonGls 19982001
Joesen ey THE DOT-PLOT AND THE MAP
1 NUTS3
NUMEYV1 The dot-plot diagram is composed by two main grey plot-
Comparato bars, plus the left colour scale bar we have already seen in

Max  |481.7384

782

action. These bars are also active and linked to the map. By
hovering the mouse on the bars the closest dots-values are
highlighted, their values and region identifier are displayed
and the corresponding region in the map gets highlighted.
The right plot-bar always shows the full set of values for the
attribute being displayed, while the mid bar shows only the
values within the upper and lower limits set, repositioning the
Egei2 -gss1z  dots fo cover the full bar range.
g Whovee 240 The upper and lower values-to-be displayed in the map can
——EgE14 i=ess1+  be set either by dragging the triangular handles or by typin
Ih%n-lmlNUMw e numerical vo/u):es ingﬂ?e 9/\/\in” ondg”Mox” fields. A/sg/f?;g ’
J-] amarmic map update fe lue for comparison (see the map above) can be
reference value for compariso p
set numerically with the “Compare fo:” field.

— A WALKTHROUGH INTO COMMONGIS
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THE TASK SUPPORT GUIDE

Activating the Task Support Guide “wizard” (menu Help -> Task
Support Guide ... option) gives another way in the use of CommonGlIS.

Help

- ww | The systems guides the user through a number of selections and offers
~ instructions (always in green background), task choices and, given a
certain task, suggests actions and possible tools useful to that aim.
Choosing tools (instruments) will ultimately start the display/analysis tools
using the proper attributes.

.izix| Help tool tips pop-up by passing the mouse
_ - cursor over the tool list proposed.

Scenario: Select spatial entities or locations with suitable

charscirists il

Choose the layer containin

fire
) EeetnEy Scenario: Select spatial entities or locations with suitab E%%Visual parameters of layers o ] 3]
characteristics

Selectthe attributes (thematic characteristics of the opt

® NUTS3
Scenario: Select spatial entities or locations with suitable

% take inta accountin making your decision -
NUMEYST: Setvisual parameters and the order of the layers in the map
YA Instruction
AVDELAY1 Select some layers with geographical featuras that may facilitate vour
MAXDELAYIN grientation and recagnition of lacations. Choose light, unsaturated

colours for the orientation (background) layvers so thatthey do not

‘ Select all Unselect all reduce visibility of the main laver. Put the layer with the options on top of

the other layers, unless the options are large areas. Choose a bright

0K Eackl saturated ar dark colour for the aptions to ensure their good visibility.
Cancel
Select spatial enl =]

Context

Options to select.
- NUTS3

4 Select a task to fulfil

>

=7 Scenario: Select suitable spatial entities
[P=7 Explore the opportunities

change © Surveythe territary

Attributes of interest

O Survey spatial distribution of options

I [T 54 © Reveal relationships between attributes of the aptions
Task and Context 4 Instruments © Selectsuitabls options

Task Study variation of

aftribute values characterising

the options

Subtasks:

" Map use

Ohsere on the map locations ofthe options and variation of their
thematic characteristics over the territary. For the latter purpose use the
instrument "visualise attributes on the map". Observe patterns and

l_ Explain peculiarities of distril | trends in spatial distribution of attribute values. For example, are there
s T T areas of concentration of high or low values (for example, high or low
house prices)? Do values increase of decrease along same direction

Ay
{from north to south, from eastto west, from centre to periphery ete )7 If

M Consider the ranges of variation of attribute characteristics of the options

Context: you noticed any peculiarities of distribution, iy to find an explanation by and reveal relationships hetween the characteristics and locations of the
Optinns tn select relating to surrounding or wariation of some phenomena over the options, surrounding, and difierent spatial phenomena
_NUTSZ territony. .
change |_ Wisualise attributes of the options on the map
Aftributes of interast:
NUMEVET Lookup attribute values referring to "NUTS3" j

change |— Dot plot (dispersion of attribute values)

|_ Parallel coordinates plot

cancel

l_ ﬁmbute filter on "NUTS3"

Set constraints on values of attributes and see what objects satisfy
therm and where they are |ocated. Ohbjects that do not satisfy the
constraints are removed fram the view.

Other task Dane Cancel

b

A WALKTHROUGH INTO COMMONGIS
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STEP 2 :
Showing Trends

TRENDS IN THE QUANTITY OF FIRES

2 @
KEEPING MAPS 2 @ M
TRENDS IN NUMBER OF FIRES AND AREA BURNED 25 (@

Y|
— A WALKTHROUGH INTO COMMONGIS
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2. SHOWING TRENDS

USER MANUAL

TRENDS IN THE QUANTITY OF FIRES

a parallel bar visualization.

Clean the map

Keepthe map

I. Since in the dataset there are also the data for years 1992 and 1993,
it can be interesting to see the trends in the quantity of fires for each
region and find out when the highest number of fires for each region
occurred. One appropriate method to discover these things is to use

From the Display menu start the Display Wizard again.

L-JSeIett attribute(s) to visualise x|

Select attributeds) to visualise

3. Add the attributes Atributes Selected affributes:
. ” hUMEYS1
Number of events” for AL e
years 1992 and 1993 e ol MRS
(NUMEV92 and ey
. J A | ¥ | Clearlist
NUMEV93) and click the [1%05 A coan]
Sum of ARBURNS1, MAXDURGT T
OK button. A u—'
[¥ include non-nurmeric atiributes
_C%J Canicel
> =]
Maps Charts
{" Donothuildamap @ Donotbuild a chart
Cilpaezz ofarkness) ot plabfori=antal 4. From the representation methods available choose
® clossiivan W dokplon sl “Parallel bars”, useful to detect trends and
) stamdalune beke [ soatter alat .
o ~ ssater plot matr compare values. Click the OK button.
® e " parallel coordinates piot Please note that only the display options which
LA B clazsliar frorsantl could apply to the attribute selection are enabled.
C frizngles (| classifier (verticaly
i utility bars
 utilitywheels
_CI%J Elackl Cancell
5. In the “Check comparability of attributes” _ =
dialogue showing up click YES to confirm. P
Note that because of this confirmation, 1, NUMEV1
unless you tick the “do not memorize ...” 2.NUMEVS2
option, CommonGlIS will learn (memorise) 3 NUMEVSS
that these attributes are comparable and will [ o notmemaize ti relationsfi
not ask you for any further confirmation for o |
the same attribute choice.
b
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6. In the map window, ea\cu\me Query Crfions Windows Help —
it is easy to detect "ﬂﬂﬂﬂ = E@ﬂ‘ “
the region that has a o
steady increase in ENUMM
the number of fires R
during the period of ;:;ﬂpa;u;]i—ul N
time 91-93. % 7
i T

Also that region has J I g
the highest number i =
of events, thus i @
making the parallel I =
bar display of other f 2
regions poorly ! o
representative : LA

Min: [0.0

[ tymarmic map update

h
CommaonGIS 1888-2001

7. By dragging the upper arrow in the manipulation window to exclude
a few outlying values, the visualization can be adjusted to put more

emphasis on lower values, which are all grouped in a smaller interval. e
=10l
il Calculste  Guery  Options  Windows  Help
8] &l ol (D
The values removed from the 3 S NUTS3
current display are marked with ENUMEW
MNUMEWE2
arrows. -
t MUMEVDZ
= Compareto: |

ES413 ID=ES413 %5
WHuUMEVa 537.00
[CHumevaz 3a5.00
JENUMEYa2 0.00

Mai |254.8923

Now we can see that
the other regions do
not show dramatic
increase in the
number of events:
their values seem to
be pretty stable.

Update

h A A
CommonGls 1988-2001
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KEEPING MAPS

=1 commonGIs

e oy | To keep the current map, for later comparison, select the Display
menu and the “Keep the map” item.

n

2 2. A second window opens with the saved map .

w

4

= L-JCommnnGlS . .

(U] File Display Caloulste Query Options ‘Windows Heln The tOOIbar and the legend/mamPUIatlon Pane
=z Blalalal Bl =y are still fully functional in the “saved” window
; r.______ &

g ETr—— i
» ey 5 S ST e flesensfuaripuae
. "" 4 . 4 A NUTS3

& { 5 NUMEYS1
MNUMEVG2
MUMEYS3
Compare to:
Mz IZE? 60418
- —l T -3
| |
<7 ek
-4 “ 1 L
el : |
ES614 ID=ES614 L [
WrHuMEva1 229.00 W
. [Humevez 160.00 [ b
—— [EHumEvaz 115.00 il :
T E .
| I
cemm{  The “saved” map and manipulation pane are actively M—_IUT_E
. . . . . in -
connected to the map in the main application window =
. dynamic map update

This saved map is:

. Still active and configurable: the manipulate and legend pane
are fully functional as well as the toolbar. It is therefore
possible to zoom, pan, remove outliers, change colours, etc.,
exactly as in the main application window.

. Connected to the main application window: hovering the
mouse over points in the manipulation pane or in the map in
the “saved” window, causes the corresponding map area in the
main window to be highlighted/selected.

b
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TRENDS IN NO. OF FIRES AND AREA BURNED

I. We first need to display the trend in area burned per region: from

Is the trend in area burned per region
similar to the trend in the quantity of fires ?

the Display menu start the Display Wizard again

2.

Let us first clear the previously selected

attribute list by clicking on the CLEAR

L-JSeIect attribute(s) to visualise

Select attribute(s) to visualize

L\ commonGIs
Fie Cacuts Query
3]

Clean the map

Keep the map

Selected attributes:

LTI YNT=T ] P A

button. Attributes
3. Then select

ARBURNGZYI (area
burned in 1991) in the

left pane and use the NUMEYS2 2l [rrEURNST
AYDELAYSZ ——AARBURNGZ
RIGHT-ARROW to mm“ggﬁ\:gg; A |:RBEURNG:
add it to the attributes  ourn2 J
to visualise. MNDURS3 A || cesns
MNUMEYS3
Repeat the previous ADELAYSS o

selection also for
ARBURNS92 and
ARBURNSY3.

Select attribute(s) to visualise
Attributes

x|

Selected attributes:

|7 include non-nurmeric attributes

okt

MMUMEVS1
MUMEVSZ
MUMEYS3

A 7] e

Cancell

h

n
(7]
I
o
=
Z
®
-
A
m
z
O
(%)

Cancel |

L=15elect a graph to be built

Maps

Charts

6.

In the “Select a graph to be built” dialogue choose
“Parallel bars” and click on the OK button.

In the “Check comparability of
attributes” dialogue showing up click
YES to confirm.

28 Check comparability o

Are the attributes comparal
1. ARBURNA1
2. ARBURNA2
3. ARBURNA3

l_ do not memarize this relati

{~ Da not build a map

{® Do nat build a chart

" denrees ohdgrkness
" elassifitation

("l standalone lizrs

") oolnurs

® parallel harsi

i~ pies

. irignoles

i utility bars

™ utility wheels

g

) ot plotohor sonta)

| dlt plet (verical;

(" safter plot

1~ scattar plot matrix

C parallel coordinates plot
[ classiner (harieantaly

(" classiier (erticall

Cancel

]

o
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7. Visually exploring the “Area Burned” trend map, which is still
actively connected with the “Number of Fires” trend map saved
previously we can see that the two trends do not seem to coincide in

_ojxI| every
#alalnl &l ol eesendfuanne W region.
(7)) r A i NUTS3
2 MUMEYS1
w NUMEYS2
[ NUMEYS3
= Campare to: I
(O) ma: 20710
2 — [ = .
o |
I L
n L
. X =
o S F
-
-4
L=1commentIs [l ] B
File Display Calculste Query Options Windows  Help ' !
sl =l=lal &l F vl D T |
." Yy ~ MUTS3 0
2 ARBLRNGT mic map update
,gﬂ”ﬁ'.} ARBURNS2
s ID=ES111 ey ARBURNS3
W+REURNGT 154640.00 2 Compars to |
l#RBURNS2 158620.00

Max |1731598.8

WARBURNS3 276760.00

Some regions also
exhibit opposite
1 trends in the area

{?’ O burned and in the
number of fires.

Min: 0.0

< v » |_ dynamic map update
CommonGIS 1988-2001

8. There are other useful tools to search for relationships between the
area burned and the number of fires.
In the next step we will consider and compare total quantities, over
the 3 years spanned in the database, for the same attributes.
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STEP 3 :
Seeking Relationships

CALCULATING THE TOTAL AREA BURNED

........................ 28 .
CALCULATING THE TOTAL NO. FIRES :++sesssssssssssssssasasasass 30 . >
BUILDING A SCATTER PLOT GRAPH 31 .

Y|
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CALCULATING THE TOTAL AREA BURNED

Is the total area burned per region high
where the total quantity of fires is also high ?

I. To address this question we must first compute the aggregated data.
Within CommonGlIS it is possible to calculate the both the total area
burned during the period 1991-1993 and the total quantity of fires in
the same years span.

(72]
—
I
(2]
=z
S
[
<
|
11}
(14
O
=
X
L
1}
(7]
™

e w 2. Start the Calculate Wizard by selecting menu and item Calculate ->
1] B
’ Calculate....
o 3. Since in the “Select attribute(s)
for calculation” dialogue we x
alread)’ have the area burned Select attribute(s) for calculations
attributes for years 1991-1 993’ Attributes Selectad attributes:
. . UMEWS1 | p |ARBURNS1
we keep this selection and A/ DELAYS1 ARBURNGZ
. hiAXDELAYE] - |ARBURRNS3
hence start by computing the  junpeLere:
AYDURSY
hiAXDURYT
sum of the area burned. MADURY! &% wanis
x| Click the OK uMEvaz
W {5um of columns Arithmetics button to conﬁrm. MAXDELAYS2 Jhd|
" Percentages and ratios |7 include non-numeric attributes
() Change, difererce:
Cancel
i Average among columns Statistics _I
i Variance among columng
" Count different values
i Integrated criterion Decision support
[ el G 4. Choose Sum of columns as a calculation
((: Similarity (distance) Multivariate analysis method in the neXt dla|0gue and C|ICk OK.
Similarity (classification)
" Dominant atiribute classification
_O[§| Cancel

b
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|

In the subsequent “check inclusion of all attributes in I =

Selectthe atttibute which includes all others

one” select Sum of ARBURN91, ARBURN92, 1 such aous -
ARBURN93 and click OK to confirm. AREURKST

ARBURMNSZ
4| [ » w

Then, in the “check inclusion of attributes”, Do the fribuies

we press the YES button to confirm that the 'R

2. ARBURMNY2

3 attributes chosen represent non overlapping s araurnes
partS Of the new attrlbute be|ng Created. represent non-overlapping parts of the attribute

Sum of ARBURMI1, ARBURNSZ, ARBURNS3

l_ do not mermatize this relationship

x
H H H Results ofthe calculations will be

Flna”y We glve a 'meanlng.fUI stored in the database as new attribute(s).

name tO the att”bute be|ng You may edit names of new attributes

calculated, like Total area  [Totalarea bumed 1931 1953

burned 1991-1993 and click oy cance|

OK.

»
m
m
2
z
@
py
m
-
>
=
o
z
»
=
o
»

L= commonGIs -0l x|

File Display Calculate GQuery Options Windows  Help

Blaalal o Koyl Jreoendfuanpuiae

r 4 i HMUTS3

Total area burned 1991-1993

Compareto; [0
Max: I-MGDEDU

.
[ 21608

CommonGlS displays
the darkness map of
the total area burned
in each region within
the period 1991-1993. ™

T oW

LE2

o Po 0

[ L 939220

Min: | 39220

I

N v y l_ dynamic map update
CommonGlS 1998-2001
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CALCULATING THE TOTAL NUMBER OF FIRES

L=1commoneis

I. To calculate the total quantity of fires during the period 1991-1993
we proceed exactly as in the previous section (remember to clear
the attribute selection list when calculating the new aggregated

attri bUtE) . =] Select attribute(s) for calculations x|
Select attribute(s) for calculations
Affributes Selected attributes:
e L [ARBURNSY
L=]select attribute(s) for calculations XI|”_JeRBURNSZ
-« |ARBURNS3

Select attributeds) for calculations

Attributes Selected attributes: A "l Cleart'st

(72]
—
I
(2]
=z
S
[
<
|
w
(14
O
=
X
L
11}
(7]
-

MUMEYS1 | p |ARBURNST

LNEL 8Vl ARBURNI2
lby « [reeURNs3
o {Eum of coiimns Arithmetics !

e Fercentages and ratios J Cancel
() Ghange, difererce: A | ¥ | Clearlist

' Ayerage amaong columns Statistics
 Variante among columne 2 LI
" Count difierent values on-numetric attributes

i Integrated criterion Cecision support o‘% Cancel |

A vales - order
i Sirmnilarity (distance) Multivariate analysis
i Gimilarity (classification)
" Dominant attribute classification

_0[§| Cancel

Selectthe atlribute which includes all others

such attribute

P =
Da the attributes
1. MUMEW31
L-commoncs: | 2 NUMEVAZ
File Display Calculate Guery Options  WWindows  Help 3. MUMEYA3
:ﬂﬂﬂ& 5 I—Kﬂﬂ‘ “ represent non-averlapping parts of the attribute

Sum of NUMEVE1, NUMEYEZ, NUMEYS3

Total nurmber offires 1991-1¢
[‘giﬂttribute o x| do nat memarize this relationship
Results of the calculations will be ;’Ygi‘! Mo

=tored in the database as new attribute(s)

You may edit names of new attributes

ITUIa\ number of fires 1991-1993

< 2. At the end of the procedure
CommonGiIS displays the darkness
map of the total quantity of fires in
| b each region within the period

' 1991-1993.

dynamic map update

E2)

N v 4
CommonGIS 1998-2001

I
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BUILDING A SCATTER PLOT GRAPH

5

dloukate  Query

I. After calculating the total number of events, it is possible to get a

w
. . - e
scatter plot graph. Start the Display Wizard ... - @
Keep the map m
A
i z
2. Push the CLEAR LIST ®
. Select attribute(s) to visualise m
bUtton to get rld Of the Affributes Selected atlributes: m
previous selection. ARBLIRN1 j P [umEE r
AVDELAYIT MUMEWS2 >
3. Then select the calculated MADELAST -« [rumevss =
attributes: DRI =
MINDURS1 A | ¥ | clearl 4
Total area burned 1991-  [wsume: : |_eery] »
e g
1993 and Total numberof LI =
ﬁres I 99 I _ I 993 |7 include nan-numeric at i:l_en aftributeds) to visualise . . g
ributes Selected attributes:
and click the OK button to —[wmnDURS2 |/ |[Total area bumed 1981-1893
f‘ FUMEVI3 Total number of fires 1881-1993
ARBURMI3 -
connirm. AYDELAYS3
MAKDELAYS3
MINDELAYSS
AVDURS3 A | ¥ | Clearlist
MAXDURS3 J J J
MINDURS3 h
-
s LLTbe arts = F\nc\ude han-numeric attributes
@ Donothuildamap  © Do nothuild a chart 4' SeIeCt the Chart ﬁl‘k ﬂl
(| denrees ofidarknese: () dotplatoreamntaly Sca.tter Plot . .
€ tiazerication Gerical) and click An outlier, a value that is
O eratialonears I — - completely out of the mean range,
) colnlirs " scatter plot matrix the OK :‘i_ijﬁraphll:a' analysis | B . . o
e . —— is easily visible
parallel bars  parallel coordinates plot button oCalerplo
1 pies | claseifier thatizontaly . ¥ Total humber gfﬂrgsV
i triangles | claseifien (arical 382200 44608000
-
MIEETE 4433 44330
i utility wheels
JEH Back Cancel
5. The scatter plot graph shows that
some sort of linear correlation
may exist between the number of
fires and the total area burned,
since the dots representing the
(no. fires, area burned) attribute 5 =
couples are approximately ol 1 °
distributed along a straight line asfce 18 P 1° 920
g 8 : 9220 4460800
¥ Total area burned 1991-1943
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THE SCATTER PLOT GRAPH

L=1commoncIs -0l x|

File Display Calculate GQuery Options ‘Windows Help

sl s8] Bl 5o Jorrimee

o Y ~ NUTS3

Average duration of fires 1991-1993

Carpareto: |0

Max: |743.8

74349

(72]
—
I
(2]
=z
S
[
<
|
w
(14
O
=
X
L
1}
(7]
)

- »
By dragging the vertical &
horizontal triangular sliders the
plot can be focused on the
mmry| central cloud, excluding outliers
tterplot 1 |
| v . Tatal number of ires 1991-1893 /
CommonGIs 1998-2001 392200 4460800.0}

-

4 L T4d4330
o
- \ . 1. S
The plot is actively 3
connected to the main

window map. \ o 9
. . . o

By pointing to a point \ o
. =
in the graph the -
corresponding region i °|° 1
in the map is outlined 2
and the associated jmf DeE5422
attribute values are a2) WTotal area burmed 1991-1993 2680300 92.0

. 8220 [[Total number of fires 1951-1993 212.0 26T
displayed. % Total area bumed 1991-1993
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STEP 4 ;

More Relationships

PLOTTING AVERAGE DELAY AND DURATION

USING THE PARALLEL COORDINATES PLOT

Y|
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PLOTTING AVERAGE DELAY AND DURATION

Is there any relation between the number of
fires and the delay or the duration of fires?

I. To address this question it is necessary to calculate the average
duration of fires and the average delay between the alarm and the
beginning of the intervention. We will use averages across all the
time span covered by the database, i.e. 1991, 1992 and 1993

(72]
—
I
(2]
=z
S
[
<
|
11}
(14
O
=
X
L
1}
(7]
™

2. Start the Calculate Wizard by selecting menu and item Calculate ->

He-EEE  Cylculate....

3. Clear any possible previous

B
selection by pushing the
.‘ CLEAR LIST button, then Select attribute(s) for calculations
. Aftributes Selected attributes:
select and add attributes WAHDELAYa2 =i [roeiavar
« MINDELAYSZ AV DELAYSZ
average delay between alarm  jwouse 4 [woscarms
and intervention” (AVDELAY) [ieure J
r'Y ¥ Gl list
for the years 91, 92 and 93. AREBLRHG) [~ e
Click the OK button to
conﬁrm l7 include non-numeric attributes
. Oﬁk Cancel
x
 8urm of columne Arithmetics
 Persertages and atics 4. Choose Average among columns as a calculation

| Channg, diference

method in the next dialogue and click OK.

(@ Average among columns; Statistics
i Variance among columns

" Count different values

' Integrated criterion Decision support E_, =
- x

| Ve o 5 Fina” we ive a meanin ful Results of the calculations will be

i Similatity (distance) Multivariate analysis © )' g g stored in the database as new atiributefs).

 Similarity (lassification) name to the attribute being o SRS G S

" Dominant atiribute classification . E
Ca|Cu|ated, I|ke Average |Average delay of interventiorn 1891-1393

0K k Cancel . . oK © |

delay of intervention 1991- Sy Soea|

1993 and click OK.
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6. Repeat the whole procedure using the “average duration of
fires” (AVDUR) for the three years 91, 92 and 93.

Results of the calculations will be OKE: Cancel

stored inthe database as new attribute(s)

x
w
Select attribute(s) for calculations m
i s, Selected attributes: m
i 5 e m
" Bum of columns Arithmetics AVDURS2 >
i Fercentages and ratios 4 |AVDURS3 E
() Change, difererice: J o
f e d callmns! Statistics ﬂ ﬂ Clear list
i~ Variance among columns -- rzlil
" Count differentvalues J_’IJ rr
i Integrated criterion Decision support >
(" Values -» Order % Cancel :'
i Sirmnilarity (distance) Multivariate analysis o
' Similarity (classification) 5
x| fbute classification T
b/
(2]

You may edit names of new atttibutes

7. We name the new attribute

Average duration of fires 1991-1883

% Cancel

Average duration of fires 1991-1993.

Clean the map

Keep the map

L=5elect attribute(s) to visualise x|

Select attribute(s) to visualise
Aftributes Selected attributes
AVDELAYE3 ;I p |Average delay of interventiom 1991-1883

MAXDELAYS3 ——average duration of fires 1991-1993
MINDELAYS3 -

L=15elect a graph to be builk x(193
Maps Charts R33

93
A | ¥ | cClearlist
@ Donothuildamap Do nothuild a chart 3 bumed 1381-1393 J —I
-

Imber of fires 1881-1883

ML 0P AL 0 i A T.;..

(| degrees afdariness: () datplebiorearal)

) elaesifivatian (" dot gt verical) 5 R SEe G
5
) etandalane bars 0 fif OKI: pm—
L (™ scatter plot matrix
¢ parallel bars (" parallel coordinates plot
" pies (" classifier (horsanial

o fonetes s 8. We start the Display Wizard, select the
iy bars calculated attributes Average delay of
" utility wheels . .
intervention 1991-1993 and Average
i3] o] =22l duration of fires 1991-1993 and click
the OK button.
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9. Finally we select Scatter Plot and click the OK button.

4 Graphical analysis taols =[ox|
5 ﬂlﬂ q
. Average duration of fires 1881-1883

7)) 9.68 51.61667
n_ 7439 743867
T
o
z
9 o
-
<
-l
w . E
m o
1] °° -] o [%
[1'd o
(o) o |° o ° =
= ° 9
< 69 68956664

468 6162

X Average delay ofinterventiom 1991-1993

10.The scatter plot confirms that there is no strong correlation

between the duration of the fire and the delay in the
4 intervention.

I 1.This could be more evident if we compare this scatter plot
with the previous one (the one displaying number of fires
versus area burned).

In fact CommonGiIS keeps the previous plot (s), unless
CommonGlIS provides controls
to switch or distribute the
display between the plots
raphical analysis tools (=3}
= Eil=]
vg':i: e ) 51 61667 n:;;;’ﬂ";rn " ] 44608000
7438 7438567 4433 44330
:Oo e ¢ ° 8
B9 B8 0BEEES ) % 8 . 420
968 4182 9220 4480800
X Awerage delay of interventiom 1881-1833 ¥ Total area burned 1891-1893
= @

GIS
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USING THE PARALLEL COORDINATES PLOT

I. Start the Display Wizard ...

2. Then select the following attributes:

P
=
o
A
x| m
TOtaI area burned I 99 I = I 993’ Select atiibute(s) to visualise A
wbutes olecton atbutes m
Total number of fires 1991-1993, £ e I
Average delay of intervention RBuRNa: < [rota area bumed 19011393 p
. ;\:25\5}3/:;3 | Total number of fires 1991-1993 j
1991-1993, Average duration of  [fee [ [ e o
fires 1991-1993 and click the OK hpaire: o z
[V inciude non-numerie attributes
button to confirm. ol %
(]
3. Select the Parallel coordinates plot chart and click 2= Clras
® Donotbuildamap  © Do notbuild a chart
the OK bUtton. () degrees ofidarkness: § ) dat plabharsantal)
) claseifcation (| it at Gertical
4. The new window shows a parallel bar plot. O sz sa @ s
) colatrs " scatter plot matrix
" parallel bars @ [parsilel coordinaies piof
i pies (" Glaesiier (arearial)

i trionnlac (| classifer (ertical)

5

min maz 4
I | M Average delay of interventic O‘j% Back Cancel

Average duration of fires 18

Total area burned 1891-19

Total number of fires 1991

draa io reorder
Alianment.  [Individual Min and Masx =l
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5. The parallel bar plot graph is useful for studying relationships
between variables.
It is possible to reorder variables by dragging the attribute names in
the right window pane: mostly non-intersecting lines indicate positive
correlation, whilst mostly-intersecting lines indicate negative

n .
Q correlation.
I Kol
(7)) Eg’g‘ﬁraphi(al analysis tools 18] x|
4 | coordinates 1 1
o 4
: | | M Average delay of Interventic
-l
w
14
w
14
o
= Awerage duration of fires 14
<
Total area burned 1991-19
Totalnumber offires 1991
| AFTER RE-ORDERING THE ATTRIBUTES ...
4
| o Average delay of interventic
Total number offires 1991
#wverage duration offires 1¢
Total area burned 1991-19
draa o reorder
Alignment (TR R
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