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1. Usage

1.1.  Overview of the application interface

Flow mapeXplorercan have several layouts, whighu can configure. However the most typical layout
looks like the one shown fRigurel.
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Figurel: Start-up applicationin FultScreen mode an¥ertical Layout

The layout comprises three parf§he top part includes a menu bép the left) and two tool barstp

the right). The middle part includes three panels: a histogram panel (to the left), a map panel (in the
centen and a story panel (to the right). The story panel is collapsed as default if there is no story loaded
at start up. The bottom part is an animation conttwr which is shown up if there is more than one
time steps in the data inpuDtherwiseit will be disappeared



1.2. Menu Bar

File  Settings View Help

The menu bacontainsfour menwsFile, Settings, View and Hedlpdescribed below

1 File
o0 Manage DataNormally this function is disableth most of the case you may ignore it.
It is only enabled whe(il) you stores flow data in many different fil§g.g.one file for
each country which store all trad®w data (export and importdf one commodity for a
period from 1980 to 201L0)and (2) loading flow data is done through a configuration file,
named dataConfig.xmivhich allowsyou select which files are loade&or example, at
start upyou may loadtotal trade flow data of three countries USA, Japan andiGery.
Thenafter thatyoucan use thigunctionto load trade flow dataf other countries
i Settings
0 Exploration- Opensthe Flows and Hubs Information panehichincludes several tabs
displayingnformation of active flows and hubs
0 Language Slectsdisplay language of the application.
o Map
A Flow - Opensthe Fbw Settings panakhichallowsyouto set properties oflows
such adlow width scaleflow indent as shown iigure2

Flow Settings b4

All Flows

Reference Max | Local -

Flow Header Type | Full v |

Inflow Colour
Outflow Colour

Highlight Colour

Global Top Flows Colour

Flows Width Scale

Flows Height Scale 75

Global Indent From

Global Indent To 7

Flow Header Size Threshald

Selected Flow

Figure2: Flow Settings panel
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Figure3: Flow headers are increased to be more visible by increasing the flow header size threshold

Time Graph, Top Hub Settings

Graph Visible |_| Show
&l Graphs || Show

Graph Background [ | Show

Inflow Colour in Graph .
Cutflow Colour in Graph -_

Flow |v¥] Inflow |v] Cutflow

T}rpe Bar L

Reference Max | Global |«

Graph Width Scale il
Graph Height Scale 7 ¥
Top Hub Scale iy

Figure4: Time Graph, Top Hub Settings panel



A Time Graph, Top HubsOpens the Time Graph, Top Hubs Settings panel which

allows you to set properties of time graph glyphs and circle glyphs as shown in
Figured

A Region, Background Map Opens the Region, Background Map Settings panel

(as shown irFigureb) which allowsyouto turn on/off the background map and
set properties of regions such as the border colof origins and destinations

Region, Background Map Settings

3

Background Map | | Show

Type LDpenStreetHap- vJ

Heat Map |\|_|'r| Show

Cpacity

7
Border Layer |v] Show

Cpacity

Origin Border Colour |_
Destination Border Colour -

[

Figure5: RegionBackground Map Settings panel
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Figure6: An example of choosing Microsoft Road as a background map



0 Regional Tooltip Indicatorg Opens the Regional Tooltip Indicators paad shown in
Figure7) which allowsyou to select which indicator values should be displayed in a
region tooltip.

Regional Tooltip Indicators

V]
V]
v
V]
V]
V]
V]

Migration to Stockholm
Migration from Stockholm
Met migration of Stockholm
Total of Migration to

Total of Migration from
Income

Unemployment rate

| Nona | | All | | Apply |

Figure7: Regional Tooltip Indicators panel

0 Miscellaneousg Opens the MiscellaneousSettings pane{as shown irFigure8) which
allows you to selectif growth-rate data should be calculated andherged into the
regional chtaset

Miscellaneous Settings X

|| Includes Growth-rate Data

Figure8: Miscellaneous Settings panel

1 View
o0 Map Widgets
A Map Navigation- Turns on/off the Map Navigation control.
A Colour Legend Turns on/off the Colour Legendcontrol.
0 SwitchLayout
A Single View Hidesthe histogram panel and expand the map panel.
A Double View
1 Horizontal- Switchesto horizontal layout.
1 Vertical- Switchesto vertical layout
o0 Fulkscreeng Expandghe applicatiorwindowto occupythe entire screen.
1 Help
0 Getting Started¢ Opens GettindgStarted window which lrows a brief overview about
the application.
0 About ¢ Opens About window whicthews author and license information.



1.3. Exploration Tool Bar

Free Flows Top Flows Global Flows Top Hubs
—
— o= = %o

T::F F ]_::F F _]':5F F ’:)F F

The Exploration tool bas one of the importantontrolsof the application. ltontainsfour iconswhich
correspondo four mainoperationsand three modesffee flowsmode,top flowsmode andglobal flows
mode)in exploration of flow dataas described belowl he application can be in one of the three modes
at a time.

1.3.1. Free Flows mode

Freeflowsmode is the modevhich allowsyouto freely select flowsto displayon the map panelTo go
Free Flows

—
—

into this mode,click onthe Free Flowscor Bre . When goinginto this mode,the application

&.‘:
displays the Origin and Destination contr 279" \Bestinations]y he right of the mappanel At the

same timeit displaysthe Free Flowpanelwhich showsnformation of flows beingdisplayedon the map
in thismodeas shown irfFigure9.

Flows and Hubs Infomation

Free Flows

Free Flows

From To Volume
Sgdermanland Stockholm 15,569
Stockholm Sddermanland 3,319
Uppsala Stockholm 29,105
Stockholm Uppsala 6,850

Figure9: The Free Flowpanelshowsinformation of flows beingdisplayed in thefree flowsmode.

SIS
L]
By clicking oricons Grigins gr Destinations then clicking on a regioryou can specify one region as an

origin or a destinationTo select multiple origins or destinatiohsld Ctrl key while clicking on regions
Then fows connedhg between origirs and destinatios will be displayed on the map.

In this mode the application alsallows user teselect flows to be displayed on the map dicking on
flowsin the Flow Dataab (next tothe Wlow Malab).
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To display or hide flowsn the map panein this mode, click on the On/Off buttc I5FF at the bottom
of the Free Flows icon.

1.3.2. Top Flows mode

Top Flows mode is the mode whiaHowsyou to explorethe top flows(or a range of flowssof one or
Top Flows

ot

many origins.To go into this mode, click on the Top Flaasr b . When goingnto this mode,
the applicationdisplays the top flows of selected origingn the map At the same timeit displays the
Top Flowganelwhich showsnformationof these topflowsas shown irFigurel0.

To select an origifior exploration of its top flowsclick on a regioron the map To select multiple
origins, hold Ctrl key while clicking on regions.

Flowes and Hubs Infomation b 4

Top Flows
1 10 21

= pund
.-';1 I : H"alue] Inverse

Top Flows 1 - 32

Origin: Stockholm, Flow: Inflow

From To Waolume
Uppsala Stockholm 23,103
Sddermanland Stockholm 15,563
Wastra Gataland Stockholm 3,156
—_—
v/
U

LS e BT
FigurelO: TheTopFlowspanelshowsinformation of the top flows of an origin.

Youthen can use the slider bar on the top of the Top Flows pansktectthe range of flows which
should be displayed. To displhide the inverse flows of the top flows, click ¢me Inverse buttonto the
right of the Top Flows panelo display or hide flows on the map panel in this mode, click on the On/Off

button _FF at the bottom of the Top Flows icon.

1.3.3. Global Flows mode

Global Flows mode is the moaehich allowsyou to explore the global top flowgor a range of flows)

instead of top flows okelectedoriginsas in Top Flows modd&o go intahis mode, click on the Global
Global Flows

—

—

=
ore

Flowsicon . When goingnto this mode,the applicationdisplays the global top flowson the



map. A the same timeit displays the GlobalToppanel which shows information dfie globaltop flows
as shown irFigurell.

Flows and Hubs Infomation b4

Global Top

Global Top1- 4

From To Vaolume
Uppsala Stockholm 29,105
Halland Vastra Gotaland 22,160

Sodermanland Stockholm 15,569
Vastra Gotaland Stockholm 9,156

Figurell: TheGlobalTop panel shows information oflobaltop flows.

Youthen can use the slider bar on the top of t&obalTop panel toselectthe range of flows which
should be displayedlo display or hide flows on the map panel in this mode, click on the On/Off button
IFF. at the bottom of the Global Flows icon.

1.3.4. Top Hubs

Top Hubs is a function whi@ilowsyouto explore the topregions i.e. thoseare thelargestsources or
Top Hubs

e
destinations of flows. Whegou click on the Top Hubisor 13”: , the map panel will display circles
which markthe top regions. The size of each circle represents the total volume of flows coming into or
going out fromthe regionon which the circlds placed At the same time the applicatioalsodisplays
the Global Top panel which shows informatiorthwed top regionsas shown irFigurel2.

Youthen can use the slider bar on the top of the Tidpbspanel toselectthe range ofregions which
should bemarked by circlesTo display or hide circles on the map panel, click on the On/Off button
I5FF. at the bottom of the Top Hubs icon.
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Figurel2: The TopHubspanel showsnformation of top hub regions

1.4.  Settings Tool Bar

|| Background Map [v] Inflow

l Fy Arow Settings | [¥] outhow

The Settingstool bar containscontrols, as described beloworresponding tdunctions whichyou may
use frequently.

Background Magheck box allowgouto turn on/off the background Google map.

Flow Settingsbutton allowsyouto quickly access thElbw Settings paneb set properties oflows such
asflow width scaleflow indent as shown ifigure2.

Inflow and Outflow check boxes allowou to select which flow direction§in-comingor out-going or
both) you want to see on the map These setting®nly work whenyou are in one of the following
modes:Free FlowsTop Flowsor Top Hubs
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1.5. Map Panel

The Map Panel is one of most advanced components of Flow Map eXplorer. It yhovis visualiz
both flow data and regional data at the same tinféhis, in many cases, caapport users searching
answesto questiors, for examplewhy peopletend to move from one region to another region through
finding the correlation betweelithe flow data andthe regional data. For example, users may find out
that regions with high levelfancome attract more people from other regions commuting to work, or
regions having many universities attract more people moving to for their education.

The Map Panel is implemented basing on our layered map architectureF{geee 13). It includes
several layers such as border map layer, region shape layer, flow layer, glyphrdyarback ground
map layer which can be OpenSttbtap, Yahoo Map, Gagbe Map or Bing MapThese layers can be
turned on or offthrough setting panelaccording to the user's need.

N:va = — - Time bar glyph layer

o
/ Arrow layer
/)‘(\‘
s

e Regional shape layer

g

{'s BULGARIA
SR .
i 8 =0

Border Map layer

VoV

Background Map layer

Figurel3: The Map Panel is based on the layered map architectuténcludes several map layers which can be
turned on or off.
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2. Data and Map Input

2.1. Flow Data

The main data input dlow mapeXploreris a flow data filavhich canbe stored in one of the following
formats.

Format 1¢ Interaction tableformat

In this format, flow data is stored as a matidata of one time step is stored in omérk sheet of an

excel file.The first cell in the first column stosdlow type name and unitf neededo S®3® G a A INI
OLISNE2¢akbd Nl 2N2 )Y The firdSddlEingstaréiie region/country identifications (1Ds) of

source regios and the first row stores theregion/country I3 of destination regions These
region/country IDs should match witlegion/country IDs in the difile as explained further lateFigure

14 shows an example of flow data which are storethieraction tableformat.

F F F F F F F F F. F. F. F. F F F. F. F. F. F F F
Commuting (persons) |01 03 |04 (05 |06 (07 |08 |09 (10 (12 |13 |14 17 |18 (19 |20 (21 |22 |23 (24 |25
‘01 0|6186|2957|1625| 719| 406|491|398| 704|2506| 472| 3720 525|1054|1231|1158| B88|670|429/470| 482

03 25971 0| 351| 214 105| as| 75| 52| s9| 322 83| s71] 121] 180|1759| 309|2474|169] 125|116 118
0a 14244 425| o0|1206| 139| 60| 55| 24| 43| 318 53| a7a| 87| 5221771 125| 75| s6| 35| 53] 31
05 3739 255|1416] 0|1780| 168(756| 67| =0| sss| 113| o76| 134] sso| 184] 163] 76| 84| 74| 75| s
06 1387| 110] 70{1030] 0|1378[524| 23| so| 515| s36| 2131] 54| 115| 43] 73| 35| as| 40| 32| 25
07

r

08

r

09

r

847| 60| 58| 120|1151 0{BO7| 15| 65941259 410{ 517 31| 48| 27| 43| 18| 28| 23| 16| 11
1283| 91| 102| B56| B852|1328| 0)111| 714| 505 72| 503| 34| 68| 47| 59| 38| 31| 35| 22| 22
807 67| 33] 32] 19 29| 46| 0] 15 59| 50 84| 15| 25| 19| 24| 10f 15| 16 9| 14

10 1043) 51| 29| 66| 102| 912|899| 25 0|2588| 47 313 19| 37| 20| 40{ 15 14| 64| 16 21
12 7032| 522| 286| 586| 737|3265|390| 96|3056 0| 2099| 3086| 154] 327| 1e0| 256| 117|135|128|124| 130
13 1495) 120{ 41| 135| 938 734| 82| 15| 954|2488 0|20970] 87| 76 36| 84| 30| 31| 41| 18 40
14 7933| 553| 336| 641|2785| 407|323| B6| 539|2237|6258 0]1578| 729| 310| 446| 205|250|204|166| 215
17 1347| 164| 137| 118| 133| 50| 52| 17| 17| 21e| 73| 1913 0]2160| 119| 270| 88| 72| 55| 40| 28
18 2286| 205| 608| 631) 173| 48| 38| 16/ 50| 283| 84| 862[1010 0]1095| 493 74| 70| 42| 45| 45
19 A72412971)1982| 221] 81| 30| 43| 17| 39| 261 56| 448] 71)1028 0]1244| 186| 82| 48| 44| 51
20 2364 461| 150| 125] 103| 40| 40{ 11| 12| 205 46| 514| 233| 335[/1353 0] 966/109|151] 85| 53
21 2500|1668| 112| 94| 87| 41| 23| 16| 30| 213| 48| 331| 91| 134| 239| 803 0|940|272|149| 82
22 1741 175 64| 70| 70[ 37| 25| 11| 23| 180 40| 365| 46| 63| 79| 124| 384| 0|540(721| 214
23 926| 157| 36| 38| 63| 22| 17| 9| 10| 77| 40| 257 41| 41| 55| 134| 178|798| 0]254| 90
24 1566| 170{ 75| B9] 61| 35| 36| 22| 34| 195 48| 344 51| 74] 43| 121| 132)931|255 01117
25 1303) 188 54| B1) 58| 20| 18| 12| 21| 142] 35| 280] 46| 44] 47| 79| B1)194| 90[996 ]

P M| 2005 2006 2007 2008 %3

Figurel4: Commuting data among Sweden counties from 2005 to 2008 are stored in intemac¢able format

Format 2¢ eXplorer Unicoddormat.

This format is the same format usein our StatisticseXplorer. The second column stores the
region/country IDsof source regionsind the third column storethe region/country IDsof destination
regions Next columns store values of flofvem source regions to destination regionwith this format,
you can store more than one flow data type in one file. For exargplecan store commuting data of
men and women in one file, which warmnot do it with the interaction table formakigurel5 shows an
example of flow data stored ieXplorer Unicodéormat.

12



META SOURCE CODE DESTINATION CODE Commuting Commuting Commuting Commuting

1D SOURCE CODE DESTINATION CODE Commuting Commuting Commuting Commuting

DESCRIPTION Region code in dbf file Region code in dbf file Commuting Commuting Commuting Commuting

UNIT NA NA persons persons persons persons

PARSETYPE & 5 F F F F

SHEET 5 NA 2005 2006 2007 2008

PRECISION  NA NA 0 0 0 0
01 03 6186 6652 7196 6850
‘01 ‘04 2957 2964 3155 3319
‘01 ‘o5 1625 1456 1571 1703
‘01 ‘06 719 827 857 804
‘01 ‘07 406 430 533 490
‘01 ‘o8 491 505 544 550
‘01 ‘09 398 349 423 400
‘01 10 704 799 724 682
‘01 12 2506 2754 3192 3083
01 13 472 489 508 456
‘01 14 3720 3881 4181 4216
‘01 17 525 484 568 575
‘01 18 1054 992 1064 1061
01 19 1231 1257 1387 1395
‘01 20 1158 1159 1114 1152
‘01 21 888 957 1019 1115
‘01 22 670 700 597 696
‘01 23 429 444 424 505
01 24 470 500 539 548
‘01 25 482 513 634 617
‘03 ‘01 25971 26535 28190 29105
‘03 ‘04 351 379 408 402
03 (] 214 202 236 233
‘03 ‘06 105 117 133 107
‘03 ‘07 45 50 65 65

» *| 2005 2006 - 2007 2008 %]
Figurel5: Commuting data among Sweden counties from 2005 to 2008 are stored in eXplorer Unicode format

Important rote: Flow data in this formatanbe saval as anExcel file(.xIs or .xIsx) oa Unicode text file
(.txt) through Microsoft Excel.

Format 3¢ Threecolumn listformat.

This formatstored flow data in a way which suppoffiest data reading of large dataset$-low data in
this format is saved as csv filé be able to use this formagou can use our pline conversion tool
(http://www.ncomva.se/flash/projects/FlowMap/FlowDataConversionTgdtl convert Excelflow data
filesin interaction table formatas mentioned abover in three-column list format (as describdaklow)

to Csvformat.

Threecolumn list formatis a format in which westoresflow data in three columnsThe first column
storesthe region/country IDsof source regions, the second column stothe region/country IDsof
destination regions and the third column stores values of flows from source regions to destination
regions.Data of one time step is stored in one work sheet of an excel file.

13
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From To Commuting

o1 03 6186
‘01 ‘04 2957
01 05 1625
01 06 719
01 '07 406
01 ‘08 491
01 ‘09 398
01 10 704
o1 12 2506
‘01 13 472
01 14 3720
01 17 525
01 18 1054
01 19 1231
01 20 1158
01 21 888
o1 22 670
‘01 23 429
01 24 470
01 25 482
03 ‘01 25971
03 ‘04 351
03 05 214
03 '06 105
03 07 45

» M| 2005 2006 2007 2008 . ¥J

Figurel6: Commuting data among Swedatounties from 2005 to 2008 are stored in thremlumn list format

2.2. Regional Data (Optional)

Tosupportbetter the analysis oflow data,the application allowgouto input a regional data fileThis
file is optional andshould be iour eXplorer Unicodedrmat as shown irFigurel?. Note that whenyou
use a regional data filethe region/country IDs(or codes)in the second column (i.eCODEcolumn)
should match withithe region/country IDs in the flow data filas well as theegion/country IDs in the
column of the dbf file which is specified for thegion/country IDs (see Section 3.%)the regional data
file has aNamecolumn at the thid column(seeFigurel7) then the names in this column are used for
the names of regions/countries. Otherwise trapplication willbase onwhat you specify inthe
dbfNameFieldttribute of the shapeFildagin the configuration file tdind out the column in the dbf file
for region/country namess explained more iBection 3.2.
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META CODE Name Income Income Unemployment Rate Unemployment Rate

1D reglD name Income Income Unemployment Rate Unemployment Rate

DESCRIPTION Regional ID Region Name

UNIT NA NA SEK SEK % %

PARSETYPE S S F F F F

SHEET S NA 2005 2006 2005 2006

PRECISION NA NA 0 0 1 1
‘01 Stockholm 237300 245700 3.53 3.11
'03 Uppsala 202500 208400 3.81 3.21
‘04 Sodermanland 187400 193100 4.79 4.15
‘05 Ostergétland 186900 192200 4.80 4.24
‘06 Jonkoping 183800 190400 3.32 2.72
‘07 Kronoberg 182600 188900 3.39 2.84
‘08 Kalmar 175900 181200 4.14 3.48
‘09 Gotland 165500 169400 4.76 4.22
"10 Blekinge 183000 188700 4.90 4.18
12 Skane 190100 196300 4.49 3.82
13 Halland 190700 198100 3.92 3.39
14 Vastra Gotaland 194400 201000 4.14 3.69
17 Varmland 179100 184400 3.75 3.08
18 Orebro 184100 190000 5.11 4.50
19 Vastmanland 191700 197000 4.33 3.78
20 Dalarna 180400 186100 426 3.67
21 Gavleborg 180900 186500 5.67 456
22 Vasternorrland 186700 192700 4.95 4.51
23 Jamtland 173700 178800 4.49 3.92
4 Vasterbotten 180200 186300 4.47 3.98
25 Norrbotten 182600 188600 5.29 4.60

Figurel7: An example of a regionalata file in our Unicode eXplorer format. The second column is @@DE
column(or ID column)and is compulsory. The third column is tidamecolumn and it is optional.

2.3. Map Files

Flow map eXplorer uses the industry standard ESRI Shape file format as input for drawing maps. In this
manual we give a short introduction to the files used, which are a subset of the full ESRI suite. ESRI
shape maps are divided into several files, FlowpneXplorer uses only two of these, but we
recommended to always keep the rest with eXplorer is alterations are needed using other software.

Files used by Flow map eXplorer are:

- .shp: The actual map file which contains all coordinates. It is used to tiapes.
- .dbf: Data base file which contains information linked to each shape. It is used to link shapes to
data.
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Additional files, not use by Flow map eXplorer:

- .prj: Projection details
- .shx: Additional coordinate information

2.3.1. Projection

Although Flow mapeXplorer does not use the .prj file, there are still restrictions in what coordinate
space the shp file can be ifklow map eMlorer can run in two different modes, either with a
background map or without one. When the background map is enabled, the ihppesprojection has

to match that of the Google API.

- With Background Map: Geographic Coordinate System, World, WGS 1984
0 A basic latitude/longitude wprojected setup.

- Without Background Map: Any projection without precision limitations.
2.3.2. DBF Fields

To allowFlow mapeXplorer tomatch shape regions with data items there has to exist an identifier
column in the dbf file. This column should contain tiegion/country IDswhich areused in thelD
column of the flow data file and regional data file (ifyarFor countries we commonly use tHeO 3166

1 alpha3 (http://en.wikipedia.org/wiki/ISO_316€ _alpha3). The name of thadentifier column must

be specifiedin the dbfldFieldattribute of the shapeFiletag in the configiration file as explainedin
Section3.2.
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3. Application Configuration File
Flow mapeXploreruses a configuration file, nametbnfig.xml| to specifyits data input map shape

input, story inputas well as to configure variousspectsof the applicationsuch as the layout,
projection,flow width scale factarAn example of the configuration file is showrFigurel8.

Figurel8: An example of the configuration file

The configuration file contains a number of parts as described below.
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