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Introduction

The Flowmap Scope

Flowmap is a program for geographical analyses. It is specialized in displaying interaction
data, like commuting and migration flows, interaction analysis like accessibility analysis,
network analysis, and interaction modeling.

The Type of Data used by Flowmap

Flowmap uses several kinds of data, which can be grouped into three classes. maps, flow data
and distance tables. These will be discussed further below.

A: Maps

For Flowmap analyses nearly always three maps are used:

1. A basemap (i.e. mapfile). Thisis either an area map (e.g. countries, provinces or
municipalities), or a network (e.g. aroad map).

2. A point map containing flow starting points (i.e. origins).

3. A point map containing flow ending points (i.e. destinations).

The point locations in the point maps are usually centroids (center locations) of the base
maps’ areas. Flows between these centroids then actually represent flows between areas. This
approach isrelated to the level of generalization of available flow data. For instance, it can be
the case that migration flow data are available only at the provincial level. In that case
nothing is known about the spread of origins and destinations of these flows within provinces.
Thus, flows between the provinces are represented as if they were flows between the
centroids of the provinces.

B: Flow data
Flow data provide actual (observed) interactions, for example, the size of commuter flows
and migration flows from certain origins to certain destinations.

C: Distancetables

A distance table is amatrix that contains the distances for al possible combinations of
interactions between origins and destinations, in meters, kilometers or minutes. Using a
specific maximum distance, for example a maximum reach from a certain area of origin can
be calculated. The reverse approach is also possible: calculating from which areas an area of
destination is accessible, again limited by a certain maximum distance. Distance tables can be
calculated and built within Flowmap. The matrix can be produced based on airline distances
and on distances along a network, like a road map.

In Flowmap, maps are called Location Data. Data with regards to flows are called Flow Data
and distance tables are called Distance Matrices.



Flowmap Filenames and For mats

In the Flowmap data directory several files are located with their own typical filename
extensions.

A base map (map file) consists of a number of files. Each one contains part of the topological
structure of the map, like area definitions (*.001 and *.002 files), the line data (*.003 and
*.004 files) and the coordinates (*.005 and *.006 files).

A base map containing area features requires all of the above-mentioned files. A base map
containing a network requires only the last four.

The Flowmap user does not need to set all these files; setting only one of them is sufficient.
Because the *.006 file is part of both area maps and network maps, this file represents the
available map.

The maps containing starting and ending locations of flows are called point maps. These
points are often centroids of the area map that serves as a base map. These maps have a much
simpler structure. Each point has a minimum of three variables. The first one is the name of
that point. The other two are the X- and Y -coordinate to determine the location of that point
in the map.

For these points a DBF format is used.

Thisis aformet that can be read and

LABEL XCOOR YCOOR edited in Flowmap 7. The naming of
L 211823 5751 1 these point mapsis as follows:
| |B49 3EI00_45 392644 777777?21.DBF.
G50 53000.92 IR3FE2 T )
E 45491 17 204777 4 To_theﬁe . 2?7?72??7?1.DBF filesmore
s FAR91 T 407179 1 become the so-called attributes. They

— provide more information on the
points. If the points are area centroids, then the attributes contain characteristics of these
areas. A widely used attribute, for instance, is the number of inhabitants of an area. Besides
area centroids, point datain amap could, for example, represent schools. An attribute could
then be the capacity, i.e. the maximum number of pupils a school can host. Always note that
the first three fields of a ???????1.DBF file are always the label (name), the X- and the Y -
coordinate.

The distance matrices, like the area and network maps, are stored in a set of files. The
extensions of thefilesare *.010, *.011, *.012, *.013, *.014 and *.015. The kind of matrix
determines which files are and which are not part of the set.

* Ina*.011file only airline distances are stored;

* Ina*.012file only network distances are stored;

* Ina*.013file calculated interaction data are stored in Flowmap format.

The*.010 fileisaplain text (ASCII) file and thus always readable. In thisfile information is
stored about the construction of the distance matrix. Thisinformation can be retrieved using
any word processor. The *.014 and *.015 files contain indexes to the sorted values of all
rows and columns of the matrix.

Like point data, flow data are also retrieved from a .DBF file. File naming for flow datais
always ??7?7?7??7?72.DBF.

The structure of thistype of filesis asfollows: score, labell, label2. The scoreisthe size of
the flow, for example, the daily number of commuting trips from A to B. Labell isthe flow
origin, label 2 its destination. Both labels must occur in the origin and destination files
(?72?7?722?1.DBF), because Flowmap searches these files for the location |abels that the flow



datafile contains.

Thethird and last type of .DBF file that Flowmap makes use of is the attribute file for aroad
map. In thisfile data are stored concerning, for instance, the length of aroad, the speed limit
of that road and its classification. These files are named ??????7?3.DBF.

Apart from .DBF files and Flowmap files, Flowmap makes use of so-called BNA files. These
are base area maps stored in BNA format, which dates back to the days of Atlas Graphics but
isstill usefull. Flowmap can display these maps on the screen.

How to Usethis Manual

Using Flowmap isin a sense quite simple. Just afew mouse clicks, typing afile name, a
variable and a parameter makes the program draw maps or flows on the screen or perform the
necessary calculations. However, it isvital that the right choices are made, and thisis why
this manual explains so comprehensively the features and options Flowmap has to offer. This
applies especialy to the chaptersin Part 111 focusing on analysis, and Chapters 6 and 7 in Part
I1 on the creation of tessellations and distance tables respectively. Actions to be executed are
printed in bold and a sans serif font. Thisis accompanied by the necessary explanation. When
some item requires specia attention, the text is printed in italics, with the expression
“NOTE:"” placed to the left of it.

The manual consists of four parts. In Part | the general settings are discussed, aswell as
drawing maps and flow data. Making selections and exporting map displays and flow data are
aso demonstrated. Part 11, creating specific Flowmap filesis explained. In Part 111 the various
analyses Flowmap can perform are elaborated on. And finally, in Part 1V, a number of
features from the professional edition of Flowmap, that are not available in the educational
version, are discussed.

In this manual data based on the Zeeland province, located in The Netherlands, are used as
examples. The various maps and entry windows in this manual were created using data based
on the Zeeland province. The names of the files and variables used are printed between
square brackets.

New in Flowmap 7.2

Compared to Flowmap 7 the following items are enhanced, extended or new:

- The map drawing ability has been upgraded and can contain more different legend entries
- Public transport network features have been added to the ‘ create’ ability of Flowmap
- Dissolve function has been added

- Overal analysis function has been enhanced

- Minimum sum method analysis has been added

- Second best catchment area analysis has been added

- Alternate catchment location analysis has been added

- Multi modal accessibility analysis has been added

- Overall service location models have been enhanced and upgraded

- Expansion models have been enhanced

- Coverage model s have been enhanced

- Relocation models have been enhanced

- Reduction models have been added

- Throughout Flowmap minor improvements have been made

- Comments from users have been processed and included in the manual



Summary

File types: File naming:

¢ Areamaps. *.001,*.002,*.003,*.004,*.005,* .006
e Network maps: *.003,*.004,*.005,* .006

» Distance tables: *.010,*.011,*.012,*.013,*.014,*.015
» Point maps (or centroid maps for areamaps):  ???????1.DBF

* Actual flow data: 72?777772.DBF

 Attribute file for network maps: ??7?777723.DBF

e Areamaps (Atlas GIS): * BNA

10



Part I

General Settings and
Display of Flow Data

This part consists of five chapters. In Chapter 1 starting up Flowmap and the general settings
of the program are discussed. Chapter 2 deals with drawing maps and flow data. Chapters 3
and 4 are about making selections. The fifth chapter explains how to print maps and flow
data, or how adisplay can be saved as afile.

11
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CHAPTER 1

Starting Flowmap and General Settings

In this chapter starting up Flowmap is discussed first. Then its general settings are dealt with.
Finally in the last section the “Window” option in the menu bar is explained. The menu
options regarding symbology are discussed in section 2.11 after is explained how to draw a
map. How to save and print amap is discussed in chapter 5.

1.1 Starting up Flowmap

* Double-click the Flowmap icon ﬂ‘

Flawmap?,

While Flowmap initializes, the &%

Splash Window to theright is (5= E{ISTDQZVVMAP

shown. After the program has been ~? '

loaded, the Flowmap window will .

be displayed. Windows 95/98/2000/XP

Professzional release
Faculty of Geosciences
Copyright 2005 - FGS Utrecht University :

Z Utrecht University

Please wait...

1.2 General Settings

Working with Flowmap 7 usually involves working with one or more projects. It isusualy a
good ideato make at least one new project for each dataset you are working with.

1.2.1 Defining a New Project

j Flowmap - Professional Release
Iﬁ Subset Maps Create Graphs
Mew Project
Cpen Project Chrl+0
Now the “New Project” window pops up. The Edit Project Chrl+E
project window is designed to give an overview of
al the current Flowmap settings and selections. Also
all settings (not selections) can be changed through
the project window.

Y ou can create a new project in the file menu.
e Select “File” in the menu bar
« Click on “New Project”

Vienw Currenk Projeck
Wigww Other Project
Wiew File

Edit Symbaology Settings I

13



NOTE: A project needs to be opened before you can edit a project.

— Cumrently Active Folders and Files —Yiew Settings
wiork space [folder/directany) I Show Ful Paths Files/Tables | Al | Subsst
|C:AProgram Files\Flowrnap', Imnport Filz I~
Irport File Mo Cantent Hep r r
[ Origin File: Il I
Map File o Content Destination File r -
urrent views parameters derived from:
C i derived f
Diztance T able Mo Content [No view set yet]
|
Origin File Mo Content
el Ef
| Add 5
Destination File Mo Content
| Wiews Cormer A alue | W alue
pper Right
Floli\l File: Mo Content U Frich
Flows E xport File Lower Left I I
| Measurement Unit: I vI
ackground Bitmap
FIDli\l Table B ack 4Ei
[Nane]
— Achwatioh Aszsiztant
Synlﬂllgoluf:gyl;le Activation Assi
efaul
=] Hep |
Beset | Lloze Al

Click. Left Mousebutton to Any Folder/File Box to Change, Click
Fight Mousebutton bo any File Box to Close,

Cancel |

Options |

First you can et the workspace, this will 2

be the folder/directory in which all the files

will be saved. Select a folder ko use as the project workspace:

e Click in the white entry box beneath .

“Work space (folder/directory)” {3 Dell Computer Al

l.j Digital Line Detect

A new window pops up in which you can :g o

browse to and set the workspace fol der. - Emulator | |

+ Browse to and select an existing folder Eh.:l Flowmap

e Click on “OK” ) Flowmaps, 3
¢ 3 Flowmap?

Now you return to the project window and =R iovnap7b

the work space folder has been changed. ‘h:' LIET.:E;

Next some files need to be opened. The . (0 Manualt.3en _Ij

kind of files that need to be opened depend [l | B

on the kind of activities that need to be
carried out. Y ou can open up atotal of
seven different file types and one import
file by clicking in the appropriate white entry box.

To open an import file: Click beneath “Import File”
For amap file (base map) Click beneath “Map file”

(a4 I Annuleren |

For a distance table (matrix):
For origin locations

For destination locations:
For flow data:

For a“.BNA” file

For aflow data matrix:

Click beneath “Distance Table”
Click beneath “Origin File”

Click beneath “Destination File”
Click beneath “Flow File”

Click beneath “Flow Export File
Click beneath “Flow Table”

Thefirst five file types are discussed in Chapter 2. The distance table will be dealt with when

14



several kinds of analyses are explained in Part 111. The purpose of amatrix with flow data
will be explained in Chapter 10 on gravity modeling.

Y ou can use the “Activation Assistant” in Activation Assistant
the lower right corner of the project
window to help selecting theright files. In
this example we want to display amap as Get the Yiew ta any fie
will be donein the first part of chapter

=] e |

two.
e Click on the small arrow in the “Activation Assistant” box
* Select “Map Display”

Notice that only the required settings required for the Flowmap function are still in white.
Now the required files need to be opened.
Click in the white entry box beneath “Map File”
e Select [Zeeland.006] in the new “Open Map File” window
e Click on “Open”

¢ Click in the white entry box beneath “Origin File”
» Select [Zeeland1.dbf] in the new “Open Origin” window
¢ Click on “Open”

* Click in the white entry box beneath “Destination File”
e Select [Zeeland1.dbf] in the new “Open Destination File” window
e Click on “Open”

NOTE: we don't need to import a file so we leave this box blank
NOTE: you can unselect a file by right clicking the corresponding textbox.

The next step is to set the view. Flowmap needs to know on which scale the maps should be
displayed on the screen. Therefore, the preferred map scale must be entered. In Flowmap this
iscalled the “view”.

Flowmap has a certain amount of screen space available for displaying maps. Flowmap can
fit amap exactly into this space. However, in order to do thisit has to know on which map
the view should be based. A view can be set based on any of the different maps Flowmap
usesin acertain anaysis (that is, both on the map file/base map and on the origins or
destinations). The view can aso be set on a combination of al opened maps. All map
features of all the maps opened at that stage can be displayed.

When you select an new "view", al of the opened maps and flow data are erased. Make sure

to change the view before you start drawing.

e Check the small boxes right of “Map File”, “Origin File” and “Destination File” in the “All”
column in the “View Settings” box

* Click on the “Set” button

Right of the “Measurement Unit:” box the measurement unit can be selected. When the unit
is not known it can be left blank or guessed by looking at the corner values above the entry
box. These numbers are too large to be “kilometers’ so it is more likely that the measurement
unit will be “meters’.

e Select [Meters] in the “Measurement Unit” box

Flowmap also enables you to zoom in on part of amap or to zoom out, making the scale
twice as large. See section 2.19.

Now all the settings have been made to display the map. The final project window would
now show like this:

15



T New Project 1'

— Currently Active Folders and Files — Yiew Setting:

‘Work zpace (folder/directon) I™ Show Ful Pathe Files/Tables | Al | Subset

IC:\Documents and Settingz\YDZhMin documentenhFlovwmap2004% Impart File r
Impart File Ma Cantent Map File ¥ r

Origin File v

|
Map File 3030 Palygon-Objects Destination File v r

|C:AD ocuments and Settings\WDZ4Miin documentert\Flowmap2004Y, Update views parameters derived from:
Diztance T able Mo Content %2:::23‘5‘3&

| Zeeland] dbf
Origin File 30430 Paint-Objects

|C:ADocuments and Settings\WDZ4Miin documenten’\Flowmap2004Y, &dd Set
Destination File 30,30 Point-Objects

|C:ADocuments and Settings\JYDZ4Miin documentertFlowmap2004Y, \igw Comer | seiialue | Yiialue
Flow File Mo Content .

| Upper Right (] FEEERRE] A177EIT
Pl et Flle Lawer Left | 13195.24 | J57794.4

| Measurement Lnit:
et T3l Backaround Bitrmap

I

|[N one]

Symbology File — Activation Aszistant

[IDetaui

efau
=] e |
Beset | Cloze Al Save &k Go |
Set the Yiew ta any file

Optiors | Cancel |

The project can be reset by clicking the “Reset” button. The settings will return to the

original parameters. To clear al the project parameters you can click on the “Close All”

button. Y ou can save or cancel the project settings by clicking the appropriate “ Save’, “ Save

AS’ or “Cancel” button. When the “ Activation Assistant” has been used, a“Save & Go”’

button will be shown instead of a“ Save As’ button. By clicking “ Save & Go” Flowmap

doesn’t only save the project, but also begin with the selected function (in this example

displaying the map).

* Click on “Save & Go”

* Use the suggested file name or type in an appropriate name in the new “Save Project”
window

* Click on “Save”

The new project has now been saved. How to view amap is explained in chapter two.

NOTE: By clicking on the options button a new window will pop up in which the application
directory and the database management system can be changed. This could come in handy
when Flowmap isinstalled in a network and you don’'t have permission to write on the C:\
drive.

NOTE: In Flowmap maps can only be drawn and analyses done using opened files. Hence it
isimportant that files - the correct ones - are opened before starting off.

NOTE: Flow data files can only be opened if they correspond with opened origin and
destination location maps. Before Flowmap opens a flow data file, it checks whether the
origins and destinations to which the file refers are indeed present in the opened origin and
destination location files. If origins and/or destinations are missing, the flow data file cannot
be used.
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NOTE: A distance table always refers to a specific map of origins and destinations. If
origins and destinations have not been opened yet, Flowmap automatically opens them on
opening a distance table. If origins and destinations are already opened, but they do not
relate to a distance table that was just opened, Flowmap closes these files automatically and

opens the files that do correspond to it.

NOTE: It isalso possible to change the directory settings described in section 1.2.1 if files
have already been opened. If thisis done, Flowmap assumes that you cannot use previously
opened files any longer, so it closes them down. Even if one directory for one type of data is
changed, all fileswill be closed, including the ones in the other directory.

1.2.2 Opening and Editing an Existing Project

Y ou can open an existing project in the File
menu.

e Select “File” on the menu bar

e Click on “Open Project”

A window pops up in which an existing Flowmap
project can be selected. Flowmap projects have a
“.fpf” (Flowmap Project File) extension.

« Select a“Flowmap Project File”

e Click on “Open”

After Flowmap has loaded the project file, a
“Project Overview” window pops up. Thisisthe
same project window as seen in the previous
paragraph only this time you can't edit any of the
files or settings.

e Click on the upper right cross to close the
“Overview project” window

The project has now been loaded.

Thereis also afaster way to open aproject in
Flowmap. Y ou can open up to a maximum of
four previously opened project files by selecting
them straight from the file menu.

« Select “File” on the menu bar

* Click on a previously opened project file

NOTE: besides closing the window by clicking on the small cross, it isalso
possible to let the window float by clicking on the middle square button with

j Flowmap - Professional Release 7.2
File Subsst Maps Create Graphs Analysis  Mode

[C:Doc

MNews Project
Open Projeck
Edit Project

Wieny Current Project
‘Wiew Other Project
Wiew File

Edit Svmbology Settings
Save Symbology to File
Reset Symbology Settings

Save Flowmap Window
Print Flowmap Window

Reqgistet Bitmap
Table Manager
Convert Files

1. CHiDocuments and Settings), YDZ4in documentenid
2. C:\Program FilesiFowmap? i Frpriood . fpf
3, C:\Program Filesiflowmap?iDemodataz| FMpri00z, fp
4, C:\Program FilesiFowmap? i Frprioos. fpf

Exit:

M E3

the two small windows. The files information window can be minimized by clicking on the left
square “ underscore’ button at the top right-hand side of the window. It will be placed at the

|eft hand bottom of the screen as an iconized bar.

To edit aproject follow the next steps:
* Select “File in the menu bar
« Click on “Edit Project”

Now the “Edit Project” window will be opened and changes to the project can be made. The
project can be edited the same way as discussed in section 1.2.1 “ Defining a New Project”.
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1.2.3 Viewing a Project or File

To view the currently opened project:
e Select “File” in the menu bar
e Click on “View Current Project”

A project window pops up viewing the current project. This way the project can only by
viewed and not be edited. It is also possible to view an other project:

e Select “File” in the menu bar

e Click on “View Other Project”

« Select an other project file in the “View Other Project” window

e Click on “Open”

To view some file information:

¢ Select “File” in the menu bar
Click on “View File”

¢ Select afile

e Click on “Open”

Depending on the selected file a new window will pop up showing information about the
selected file. This could be atext window showing for example information about the file
type and the object type or, in case of a‘.dbf’ file, a database window showing the relevant
data.

1.3 The Table Manager

With the “Flowmap Table Manager” it is possible to edit tables and make cal culations with
table fields. You can also view atable or view some common field statistics. The “ Table
Manager” can be found in the “File menu”.

1.3.1ViewingaTable

e Select “File” in the menu bar

* Select “Table Manager” Register Bitmap

e Click on “View Table” Table Manager View Table
Convert Files r Field Skatistics

AN Open Tat_)le _WI ndow 1. C:'\Program Filesiflowmap7iFMpri00l . fpf CalcuIaFe Fieid

pops up. In this window you 2. Cti\Program Filesiflowmap T FMpriHEL . Fpf Copy FIEjlds

can browse and select atable 3. CProgram Files\flowmap? | FMpriH21 . Fpf Delete Fields

fiIe, aDbase Il file (dbf) 4, C:\Program FilesiFlowmap? i FMpri9. Fpf

* Select the tab_le file which Euit Ctrlare

you want to view

e Click on open

Now the “Flowmap dBA SEfile browser” will be opened. Y ou can browse through the table
be clicking the arrows or by using the diders at the sides of thetable. It is hot possible to edit
the table.

* Click on the “Ok” button to close the “Flowmap dBASEfile browser”
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1.3.2 Field Statistics

* Select “File” in the menu bar

e Select “Table Manager”

* Click on “Field Statistics”

* Select a dBase file (.dbf) in the new “field
statistics” window, in this example [Zeeland1.dbf]

e Click on “Open”

A “Field Statistics” window pops up. You can
click on any field in thefield list and get some
common statistical information about the selected
field.

¢ Click in the “Fieldlist” box on [POP_TOTAL}

Specific statistical information about the selected
field will be displayed in the “ Statistics’ box. For

x
Folder: C:Program
File: Zeelandl . dbf
BRecords: 30
Fields: 24
Humeric Fields: 20
Fieldlist Statistics
o B TO AL —"
Tupe: Double
Sum: 353084
Average 11769 4EEEEEEEET
FUPILS Finimum; 1399
EMPLOYMEMT I amimurm; 44436
CAPATII0 LI Standard Deviation: 11746.24178:

Done |

IEIick toany field in Figldlist

example the sum of all the valuesin the selected field is 353084. This number isthe total

population of Zedland.

¢ Click on “Done” to close the “Field Statistics” window

1.3.3 Calculating Fields

e Select “File” in the menu bar

* Select “Table Manager”

¢ Click on “Calculate Field”

« Select a dBase file (.dbf) in the new “calculate
field” window

¢ Click on “Open”

The “Flowmap Variable Calculator” will be
opened. The Flowmap calculator practically works
the same as anormal calculator. By clicking on a
variable and on a operator, constant or function it

will be added to the formula box at the bottom.
« Enter aformula
*« Click on “Ok”

In the “ Store New Field” window an existing

fieldname can be selected or a new fieldname can

be entered instead of the default fieldname.

¢ Enter a new fieldname or choose the default
fieldname

¢ Click on “Ok”

¢ Click on “Ok” in the Flowmap Report window

[ Flowmap ¥Yariable Calculator [calculak x|
— Operators, Constants & Functions —Yariable List
e A
PCTIMNW
n AANTIMW
L ] 2] Tef s fewmini
OMEALL
* | / | . | 4 | 5 | [ | SERVIPOSTS
OPTIPOSTS
. | - | 0 | 1 | 5 | 5 | HOTELPOSTS
#pi | fe | (Bzqr |
(@zin | (dicos | (@tan |
{Fexp | (@ln | (@ilog |
(alitt | (Fiabs | (@izgh |
(@nLim | (it | (@max |
@zLm | @avg | (@std | Add ba Fomula
"Formula to calculate new vaniable:

LCancel |

Flowmap has now calculated and stored the new values in the chosen field. In section 7.5 we
use the table manager in an example to calculate a new field.
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1.3.4 Copying Fields

With the “ Table Manager” it is also possible to copy and delete fields.
e Select “File” in the menu bar

e Select “Table Manager”

* Click on “Copy Fields”

In the new “copy fields: Open Target file” window, the target file needsto be selected. The
target file has to be the dBase file to which you want to copy the field(s).

» Select the target file
e Click on “Open”
x|
In the next window you need to select the ~ Target Table
source table from which you want to copy . Birowse |
. . e Name
thefi eld(S) tothe target table. This can be IE:\Pngram Files\flawmap?Demodata'Zeslandl. dbf

done by either typing directly the filename KeyVarctle: [GBEL ]
into the “Filename” box or by clicking the
corresponding “Browse” button. ~Source Table
e Click on the “Browse” button in the _

“Source Table” box File M ame
+ Select the source file in the “copy fields: IE:\Pngram Filas'flowmap?sDemodata'eschoolT. dbf

Open Source file” window K.ep W ariable: |L.&EEL vl
» Clickon* Open” Fields to be copied to target table

LABEL -

It is also important to select the right k i

is & so important to select the right key YCOOR
variable so that the tables can be joined RIS

PUP_4TD12
correctly, which is needed for the copying to PP 127018

succeed. A key variable consists of fields PRIMSEHOOL =
with a unique value which makes the o |
corresponding cases unique.
The key variable of the target table and the source table need to correspond to each other so

that both tables can be linked correctly to each other.
« Select the key variable for the target table
e Select the key variable for the source table

sz Click / Chl Click and
Shift Ctrl Click to make
zelections

LCancel |

Once the source and target tables and their corresponding key variable have been selected,
the fields that need to be copied to the target table have to be selected.

e Select the fields that need to be copied

e Click on “Ok”

When Flowmap has copied the field(s) a Flowmap 7 Report window appears.
» Click on “Ok”

1.3.5 Deleting Fields

Select “File” in the menu bar

Select “Table Manager”

Click on “Delete Fields”

Select a dBase file from which field(s) have to be deleted
Click on “Open”

The “Remove Fields’ window as is shown on the next page pops up. Fields that need to be
deleted have to be put in the “To be removed” box. This can be done be double click on afile
name to place it to the other box. Multiple fields can be replaced by clicking and holding the
Ctrl or Shift key.
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It is also possible to use the buttons below the

two boxes. By clicki ng the*® Update" button a Folder: C:\Program Fileshlowmap?sDemodata

selected field will be placed in the other box. File: ZeslandT.dbf

Clicking the “Reverse” button will replaceall M= efees =

the fields from one box with the fields fromthe  Tobe retained Ta be remaved
other box. Clicking the “Retain All” button v =

will place all the fields in the “ To be retained” .

box. Clicking the “Remove All” button will g@DTQﬁ;_DDTE[

place al thefieldsin the “To be removed” box.  |iTEa_TIME
Finaly clicking on “Ok” will delete the fields PURILS -

EMPLOYMEMT
in the “To be removed” box. aﬁiéggg
* Place the fields that need to be removed in GE MM ALK
the “To be removed” box HERKFORENS
. Click on “OK” BESTFOREMS hd
* Click on “Ok” when the “Flowmap 7 Report” Update | Beverse
window appears,
Retandl | Bemowe &l
The selected fields have now successfully been  umber of remaved Fields: 0
del eted Ok LCancel

Simple Selection: Double Click in either List.  Multiple Selection:
|Jze Click / Ctl Click. and Shift Cl Click to make selections.
E ffectuate throuah Uodate button.

1.4 Flowmap Mode of Operations

In the options menu it is possible rescale the window and to change some operating settings
for Flowmap. The options regarding the log file are only available in the professional edition
and will therefore be discussed in part IV.

Y ou can rescale the Flowmap window to 800x600 proportions in the options menu.

e Select “Options” in the menu bar

e Click on “Scale Windows to 800x600 Proportions”

NOTE: You can only rescal e the windows when you work in full screen mode (by clicking the
“maximize” button in the right upper corner of the Flowmap window), once rescaled you can
maximize the window again by un-checking “ Scale Windows to 800x600 Proportions’ in the
options menu .

It is also possible to change the interactive working mode to an interactive working mode
without message stops. By default the interactive mode is selected, in which you receive
message stops after you have run a process like the * Flowmap report” windows and the
‘Flowmap at your convenience’ windows. By using the interactive working method these
message stops are disabled.

e Select “Options” in the menu bar
» Select “Mode of Operation”
« Click on “Interactive without Message Stops”

Now the mode of operation has been changed.
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CHAPTER 2

Drawing Maps and Flow data

This chapter discusses how to draw the various maps and flow data sets. Area maps can be
drawn in several ways. Flow data can be drawn in two ways. All these possihilities are
discussed in this chapter.

In this chapter data of the Zeeland province are used. The following files must be opened:
BNA file: ZEELAND.BNA

Map file: ZEELAND.006
Origins: ZEELAND1.DBF
Destinations: ZEELAND1.DBF
Flows (ExtDB): FORE9502.DBF

Section 1.2.2 discusses how these files should be opened. The “View” is on “Combined
View”.

The BNA file ZEELAND.BNA and the map file ZEEL AND.006 are both maps containing
municipality boundaries of the Zeeland province. The origins and destinations are the
municipality centroids. In this case the origins and destinations are read from the sasmefile
(ZEELAND1.DBF). Thisimpliesthat every flow origin can be a destination and every
destination an origin. The flows are read from the file FORE9502.DBF. Thisfile contains
data on the commuter flows between the various Zeeland municipalities.

NOTE: Every time a new command isissued to draw a map, a new map is more or less
imposed on the previous one(s). A window in which an area map, an origins map and a
destinations map are drawn, looks like one map, but isin fact a combination of three maps
placed exactly on top of each other.

NOTE: When many maps and flow data are drawn on top of each other, the display can
become cluttered. You can start again by erasing the screen. All maps will then be erased.
The way to erase the screen is discussed in section 2.17.Except the topmost layer, it is not
possible to erase only one map layer.

NOTE: Atotal of 32 maps can be drawn in the display window (imposed on each other). A
33rd map can only be drawn if the screen is erased (see section 2.17).

2.1 Drawing a Simple Map

Y ou can quickly draw a simple map without using the advanced display options by selecting
the “Display Outlines & Locations’ option. By using this option it is also possible to draw
.BNA files. Thisis an easy and quick way to orient yourself:

Select “Maps” in the menu bar

Click on “Display Outlines & Locations”

Select a file which you want to draw in the new pop up window

Select a symbol

The map will now be drawn
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NOTE: You can't make selections or adjustments to a map using the “ Display Outlines &

Locations’ method.

2.2 Drawing AreaMaps

Select “Maps” in the menu bar
Select “Advanced Display”
Select “Draw Map File”

Select “Draw Edges/Lines”
Select “Uniform Drawing”
Select a line symbol

The municipal borders are drawn.

2.3 Drawingthe AreaMap’sHull

Select “Maps” in the menu bar
Select “Erase Screen”

Select “Maps”

Select “Advanced Display”
Select “Draw Map File”

Select “Draw Hull”

Select “Draw Topological Hull”
Select a line symbol

The outer borders of the entire area are drawn.

When selecting “ Draw Attribute Based Hull” instead
of “Draw Topological Hull” the hull of the selected
attribute will be drawn.

2.4 Shading Area Maps

Select “Maps” in the menu bar
Select “Erase Screen”

Select “Maps”

Select “Advanced Display”
Select “Shade Map File”
Select “Uniform shading”
Select a shade symbol

The shading of the Zeeland municipalitiesis now
drawn on the screen. If you want to display the area
border aswell, see section 2.2.

ek

>
»
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Another option is gradient shading of an area map, based on an attribute of your choice.
Furthermore, you can make a selection by setting the minimum and maximum values of the
selected attribute. These values are then shaded. For the lowest and highest values, a color
must be chosen. The color changes gradually from one value to another.
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Select “Maps” in the menu bar
Select “Advanced Display”
Select “Shade Map File”

Select “Gradient Shading” File: ZEELANDT.DEF
Records: a0

. . . . Field: POP_TOTAL
A window popsup in which avariable Fange: 1399 = Actual Yalues <= 44436
must be set. et Flange
*  Select an attribute name [POP_TOTAL] Miimum (=5] = B —
o Click on “OK” = I Records in range:

I axirumn [=<): | 44436 Test | |

A window appears, in which the upper and | | Set Colors

lower selection limits can be set. The
limits can be set using either the diders, or

by typing the numbers.

« Set the range limits by typing the
numbers [1390, 44497]

e Click on the “Test” button

The number of map features selected is
indicated beneath the “Records in range’
text in the window.

gradient shading

r Attiibute [nformation

— Fed Green Blue Minimum

— Fed Green Blue b aximum

R: J100

Gilio B o

H:lmn G:l ]

B:ln

r— Test Color Gradient

A -

LCancel |

The box “Set Colors’ enables you to set the colors for the highest and lowest values. Y ou do
this by setting the color intensities of red, green and blue on a 0-100% scale for both values.
. On the left, enter percentages for the lowest value [Red: 100, Green: 100, Blue: 0]
. On the right, enter percentages for the highest value [Red: 100, Green: 0, Blue: 0]
. Click on “Test” in the “Test Color Gradient” box

The bar in the “ Set Colors” box now displays the appearance of the colors when you have

selected gradient shading.

NOTE: The“ Test” buttons do not make the selection; only when the OK button is pressed,

the selection is activated.
e Click on “OK”

The gradient shading of the municipalitiesis now

drawn on the screen.

NOTE: If you have first drawn the area borders and
after that, you have shaded the area map, you will not
be able to see the area borders any more, because the
map you just drew was placed on top of them. If you
want to display both shading and area borders, first

shade the map and then draw the area borders, as

described in section 2.2.
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2.5 Show Topology

It is also possible to show the different topol ogical
elements from a map.

e Select “Maps” in the menu bar

e Select “Advanced Display”

e Select “Show Topology”

The “Show Topology” screen pops up in which
different topological elements can be selected.
Dangling nodes are nodes which correspond with

_‘ Show Topology ﬁl
Topological element:
= Al nodes " Mode Muribers
= Dangling nodes Al vertices
{~ Pseudo nodes
Ok | Cancel |

the origin of only oneline, edge or arc. Pseudo nodes are nodes which correspond with the
origin of two lines, edges or arcs and are, from a topol ogical perspective, unnecessary and
cause a delay when using the network. There are exceptions when pseudo nodes are correct,
for example when halfway aroad the speed class changes. So the usefulhess of pseudo nodes
isrelated to a change in the attribute value. In both cases the data can be correct or can be the
result of a mistake during the digitalization process. Direction indicators represent in which
direction the line, edge or arc has been digitally stored. This directionality is useful for
network analyses relating to for exampl e the difference between one and two way traffic or

the difference between uphill and downhill.

* Check the topological elements which needs to be drawn, for example “Direction indicators”

or “All vertices”
¢ Click on “Ok”

Bellow an example of al vertices:

:‘.—.."N'?- ‘:‘\" ‘..'
LFE "v,
o enb s f
o

~

~ oo

"t 00® e e
- +

2.6 Drawing Origin Locations

Select “Maps” in the menu bar
Select “Advanced Display”
Select “Draw Origin File”
Select a point symbol

All flow origin locations are drawn.
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2.7 Drawing Destination L ocations

Select “Maps” in the menu bar
Select “Advanced Display”
Select “Draw Destination File”
Select a point symbol

All flow destination locations are drawn.

NOTE: The resulting map should look the same as the Origin Locations map.

2.8 Drawing Flow Data Using Straight Lines

Select “Maps” in the menu bar

Select “Advanced Display”

Select “Draw Desire Lines from Flow File”
Select a straight line symbol

The (inter-municipal) flows are drawn.
Theresult isajumble of lines, as shown
by the figure to the right. Chapter 4 will
discuss how to select flow datain order
to display only specific flowsto keep the

map easy to read.

2.9 Drawing Flow Data Using Wedges

In Flowmap it is possible to have larger
flows (i.e. consisting of many trips) drawn -

more widely. The flows then are represented

by wedges. Apart from distinguishing Q
between larger and smaller flows, direction

isaso indicated. The wedge is wide near the

origin, but its width decreases in the direction

of the destinations.

e Select “Maps” in the menu bar

e Select “Advanced Display”

e Select “Draw Desire Lines from Flow File”

* Select awedge

NOTE: The resulting map should be very messy, later on in this manual we will discuss how
to make selections and how to assign flows to a network so that the result will become more
viewable.
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2.10 Drawing Labels

Four types of labels can be
displayed: data on maps (Map
File-related data), dataon
origins (Origin-related data),
data on destinations
(Destination-related data) and
the number of intrazonal trips
(Intrazonal interaction). Labels
on origins or destinations can be
displayed using different
variables.

e Select “Maps” in the menu bar
» Select “Advanced Display”

¢ Select “Show Labels from
Origin File”

A window pops up in which you
can choose which column’s
values should be displayed, and
in which manner. For instance,

et “Draw Labels” Parameters

—Yarniablz 5election

Data from:  Zeelandl.dbf
Fieldhzt
LAREL il
#COOR Lowest 4alue: | i}
YCOOR
AREA_SIZE ;I Highest W alue: | a
— Layout
H-offset: I ] Red 4 [ ﬂ I 128
v-offset: I 0 Gireen: J J J I 128
Blug: 4| I 128
Preview
| - .
Change Font

I:ar'u:el

in the ZLANDOO1.DBF map, you may choose PUPILS in the Fieldlist box. In that casethe
number of pupils represented by that centroid will be drawn on the map. Of course, any
column of the DBF file can be displayed. There are three ways to manipul ate the appearance
of the label. Y ou can change the labdl’s

1
2.

the various groups of labels.

Font, by clicking the “Change Font” button and selecting the font you prefer;

Position in relation to the map feature (such as a centroid) it is connected to, by changing
the X (horizontal) and Y (vertical) offset (for instance, changing the Y -offset will allow
you to draw a new variable above or below the previous one);

Coalor, by dragging the slider handles to the position that displays the color of your
choice.

Apart from origin-related data, destination-related data can
also be displayed by means of alabel. Datarelated to
intrazonal interaction can only be displayed if origin and
destination files are identical.

Of course values stored in new columns resulting from your
own analyses, like those to be performed in the chapters to
come, can also be displayed as labdls. If you want to show
more than one centroid characteristic, use the (X/)Y -offset,
font and color optionsto distinguish more easily between
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2.11 Drawing Symbols

Sometimes just drawing

labels does not give a

clear enough view of

numeric data. In that

case drawing barsto

represent numbersisthe

solution. Thisis how to

draw bars:

e Select “Maps” in the
menu bar

e Select “Advanced
Display”

e« Select “Show

Symbols from Origin
File”

A window popsupin
which you can choose
which column’ s values
should be displayed, and
in which manner. For
instance, in the
ZLANDOO1.DBF map,
you could choose
PUPILS in the Fieldlist
box. In that case the
number of pupils

set Symbology Parameters

—“arnable Scaling

Data from File: ZEELAND1.DBF
Select Field:
AREA SIZE o Lowvest Value: I 1339 Legend Unit: I 8899.2
L e Highest Value: | 44495 Baseunit; 1000
INTRA_TIME Scale Yalue: | A449E Largest Bar | 5
PUPILS _
EMPLOYMEM Scale Bars Using
agﬁ;ggg j ’7 I i+ Legend Unit " Largest Bar
— Layout
Symbology Preview
{+ Bars

" Bars with Baseline
" Graduated Circles

o

[~ Earder

Bamidth: [~ 1 Red | LR

Woffst [T g Green 4] ] DR

Veoffsst [~ o Blue 4 ] LR
ok | Cancel |

Select in the Fieldlist a variable to display. Lowest and Highest walue update directly.
Highest value iz also compared to zcale value to determine the scaling of the tallest
bar. The dizplayzize of the tallest bar iz determined by either the Legend Unit or the
Largest Bar [expressed in Baseunits). Width of the bars iz default 1 baseunit but can
be changed thru barwidth. The bars can be positioned using X/ offset.

represented by that centroid will be drawn on the map. Of course only numeric columns of
the DBF file can be displayed. There are several ways to manipulate the appearance of the
symbols. In the “Layout” box you can choose which symbol you want to use. In this example
we choose for “Bars’. Y ou can change the bars

1. Scalevalue. By choosing “Largest bar” in the “ Scale bars using” box, the bars are scaled
to the largest bar. Usually one would scale a bar to the highest value in the attribute
column, which is also the default value in this window. However, if it is your intention to
compare several bars side by side, they should be scaled to the same scale value. This
value should then be the highest value of the columns you want to display as bars. To
accommodate this, Flowmap allows you to click on several columns and remembers the
highest value found in any of these columns for scaling purposes. Make sure that the
column you want to display is the last one that was clicked on. Y ou can also choose the
value to which the bars should be scaled yourself, for instance if you would like it to be a
“round” number. Enter thisvalue in the “Legend Unit” box, and then choose “Legend
Unit” in the “ Scale bars using” box.

2. Sze. You can change the height of the largest bar, to which all the other bars will be
scaled (Largest bar). Apart from that, you can also change the width of the bar

(Barwidth).

3. Positionin relation to the map feature (centroid) it is connected to, by changing the X
(horizontal) and Y (vertical) offset.
4. Color, by dragging the slider handles to the position that displays the color of your

choice;

Apart from origin-related data, destination-related data can also be displayed by means of a
bar. Data related to intrazonal interaction can only be displayed if origin and destination files

29




areidentical.

Of course values stored in new columns resulting from
your own analyses, like those to be performed in the
chapters to come, can also be displayed as bars. If you want '
to show more than one centroid characteristic, use the
X(/Y)-offset, and color options to distinguish more easily 1
between the various groups of bars. -
The value shown in the legend is the quotient of “Scale
Value’ and “Largest Bar Size”. Y ou can make the legend
show round numbers by adjusting either value.

2.12 Displaying a Scale Bar

In order to get a better sense of distance when looking at your

maps, you can have a scale bar displayed permanently. 5 km

A scale bar can be displayed with or without aborder. Thisis

how to display ascalebar: | Click. ta any optian i the main ma

e Select “Maps” in the menu bar
e Select “Map cosmetics”
* Select “Scalebar with Border” or “Scalebar without Border”

Now the scale bar will be shown. The number below the scale bar corresponds with its
length, expressed in “map units’. Y ou can drag the scale bar to any place you like in the
drawing area. If you want to remove the scale bar, you will have to go through the same
procedure as outlined above and select in the final step “Remove Scalebar”.

Y ou can aso change the text below the scale bar:
e Select “Maps” in the menu bar

e Select “Map cosmetics”

e Select “Edit Scalebar Text”

Y ou can type your new text directly in the window that appears next.
« Type anew text

* Click on “Font” to select the font you prefer

e Click on “OK”

2.13 Location and Distance

. x|
Apart from a scale bar Flowmap provides two more features to
i i i i i a %_coordinate: 58059,05
assist you in the field of map orlentatlpn. If you move the \!l) e
mouse arrow to the map display area, it turnsinto across. If
ou Diskance From previous point:
Yy 5458,57

e click on alocation on your map

awindow will pop up telling you the X- and Y -coordinates of

that location. If you
* press OK, move the cross, and click again somewhere else on the map

the window that pops up will now not only display the location, but also the distance between
the latest click and the one before that. Both distance and coordinates are displayed in map
units.

NOTE: The distance will be shown in the map unit which has been chosen in the project.
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2.14 DisplayingaTitle

To keep your screen dumps apart, you can give ETEE
each map a unique title:

e Select “Maps” in the menu bar

e Select “Map cosmetics”

e Select “Map Title”

Now at the top right of the display window, the
text “?? Map Title ??" appears. Click on thisto

Zeeland: Intermunicipal
commuter flows {1995)

display a cursor with which you can edit the text,
and thus give your map a name. Y ou can use more than one line, but the number of lines that
can be used is automatically reduced as the legend grows. By clicking on the “Font” button
you can choose the font you prefer. Thetitle aligns to the left. If you want to remove thetitle,
you will have to go through the same procedure as outlined above.

2.15 Changingthe Legend Text

The legend text of amap drawn on the screen can be modified.
e Click on the legend text you want to change

A small window appears, in which you can edit the text.
* Type anew text

* Click on “Font” to select the font you prefer

» Click on “OK”

2.16 Displaying the North Arrow

In order to show the direction of a map, the north arrow can be displayed.
e Select “Maps” in the menu bar

e Select “Map cosmetics”

» Select “North Arrow”

The window that appears next allows you to select the arrow style.
* Select an arrow style
e Click on “Done”

The arrow now appears on the map. Y ou can move it around by dragging it.

2.17 Erasing the Screen

The screen can be completely erased (removing all the drawn map layers and the legend
entries)

e Select “Maps” in the menu bar

» Select “Erase Screen”

The display window is cleared, except for thetitle, the scale bar or the north arrow (if

displayed). Y ou can also remove the map cosmetics:
e Select “Maps” in the menu bar

e Click on “Map Cosmetics”

¢ Click on “Remove All Cosmetics”
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Y ou can also choose to remove only the last drawn entry:
e Select “Maps” in the menu bar
« Click on “Remove Top Legend Entry”

2.18 Changing the Symbology Settings of Area, Line, Point and Flow
Features

In the above sections (2.1 through 2.5 and 2.8) thirty-two different
feature symbols for drawing maps or flows could be chosen.
However, these symbols can be customized. Four feature types can
be customized: Line (border lines of area maps or transport lines
of road maps), Area (shade area features), Point (draw origins and
destinations), and Flow (draw flow data).

This section discusses briefly how to customize a symbol. — — -
* Select “File” in the menu bar

* Select “Edit Symbology Settings”

Flow Cosmetics

« Select one of the symbol types to be customized (Point, Line, e — =
Flow or Area)
— = =
The window “Edit Symbology” appears BN B o
* Click on the symbol that needs to be customized
Ok |
The window “ Cartographic Cosmetics’
3ppears.
— Flow Symbology
By moving the dliders and selecting a [ € Line P, @ vedge
line style, the appearance of the line :
— Shortening
symbol can be changed. In the lower :
right-hand boxes the resulting C e ponpends
appearance isvisible. ™ Destination only
* Click on “OK” if the appearance of that :
feature is acceptable [ Folor& Size
. . " Foreground Red <| |b| I 255
+ Click on “OK" once more if no further Bl
customizing needs to be done e B ¢
] — | ]
From now on, if you want to draw a S n—
map or flows, a customized appearance Wwidth
1 H 4 3
can be selected. In the previous diagram [ — — - -~
the “ Cartographic Cosmetics’” window [z /\
for outlinesis displayed. Similar ¥ Proportionial

windows are available for points and

areas. However, in the “ Cartographic O] el |

Cosmetics” window for flows the
options are somewhat different.

In the “Shortening” box the extent to which the flow lines or arrows overlap the origin and/or
destination locations can be set. If the flows must overlap the origins and locations, the
“None” option should be selected. If both origins and destinations must remain visible, then
the option “Both trip ends” must be selected. If only origins should remain visible, and the
destinations should not, then select the “ Origin only” option. If on the other hand the
destinations should remain visible and the origins should not, then the option “ Destination
only” should be set.

“Proportional” is also an option in thiswindow. If thisis not selected, the wedges or lines all
have the same width. On the other hand, if “Proportional” is selected, the width of the wedge
or lineisrelated to the magnitude of that specific flow.
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2.19 Zooming in and zooming out

Flowmap lets you zoom in on part of amap. To do this, you must first install a“view” (see
section 1.2.1) and draw an area map (see chapter 2).

e Select “Maps” in the menu bar

e Select “Zoom In and Erase”

Using the cursor, you can set the area on which you want to zoom in. Place the cursor in one
of the corners of the area, press and hold down the left mouse button while you move the
cursor to the opposite corner of the selected area.

e Select the area you want to zoom in on

The map is now empty and the view is set. New maps and flow data can be entered.

Y ou can make the displayed area twice as big by selecting “Zoom out”:
e Select “Maps” in the menu bar
e Select “Zoom Out (+100%)”

The map can now be redrawn again. By selecting “Undo Zoom” after you have zoomed out,
you can return to the original map size.

e Select “Maps” in the menu bar

* Select “Undo Zoom”

* Redraw the map again

NOTE: It isalso possible to directly zoominto selected points and/or areas by using the “ set
view to selected objects’ in the subset menu. See section 3.5 for more details.
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CHAPTER 3

Selecting Map Features

Apart from drawing al flows or the entire map on the display window, you can also make a
selection in order to display only specific flows or features. Selections can only be made on
map files, origins, destinations and/or flows. This chapter discusses the selection of map
features (i.e. of map files, origins maps and destinations maps). The next chapter discusses
how to select flows.

Selecting map features can be done in two ways:

1. By choosing individual itemsfromalist containing all features of that map

2. By choosing arange of itemsthat contains all features to be sel ected.

Section 3.1 discusses selecting individual items from alist; Section 3.2 explains how to select
items within arange. Making multiple selectionsis explained in section 3.3. Section 3.4
discusses unsel ecting previously made selections and section 3.5 explains how previously
made selections affect the view (for “view” see also section 1.2.1).

3.1 Selecting Individual Itemsfrom a List

j Flowmap - Professional Release 7.2  [C:iDoc
File | subset Maps Create Graphs Analvsis  Mod

e Select “Subset” in the menu bar
» Select “Select objects Map File” for selecting map

features. You can also select: How subsetting warks
» "Origin File” for selecting origins Select objects Map File
» “Destination File” for selecting destinations ~ Select objects Crigin File |
Select objects Destination File
The example applies to map feature selections. For Select objects Flov File

al three items, the procedure is exactly the same.
Thisiswhy “Origins’ and “Destinations’ are not

discussed separately. (Theitem “Flows” is discussed Cortvat fap Fils szlection to Sl
in Chapter 4) Conyert Qrigin File selection to BlNE

Canyert Destination File selection bo BRNG
Canyert Flow File selection o BRE

Sef Miew bo Selected objects

A window pops up in which the attribute to select

and the type of selection (i.e. list or range) can be Liridla Map File selzction
chosen. Firstly this section discusses how to select Unidy Coigin Pl selzeiion
T ndo Destination Fle seleckion
individ e
_ _ ual Wndo Flovs File seleckion
[t Infomation ) Undo &ll Selections
Folder: C:ADocuments and SettingshJYDZ\Mijn 1items
File: Zeeland]. DEF
Records: ] from a
Fields: 14 list of map features.
—Select Method
& List i Minimum
" Bange 0 Mawirurn
€ Random © Lowest Positive Value + Select “List” in the “Select Method” box
* Select an attribute name [GEMNAAM] in the
~Select On _ “Field” box
Field: |G EMMAAM =l « Click on “OK”
Ok | Lancel |
Select any field by name. Use the List method for qualitative data and any of
the other mathads for quantitative data. Click OK ta continue.
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A new window pops up, displaying two columns: the |eft-hand one containing sel ected, and
the right hand one containing unsel ected map features [municipality names)

NOTE: By default all map
features are selected and thus
shown in the column on the | eft.
Double-click on the featuresin
this column that are not to be
selected, in order to move them
to the column on theright, the

“ Selected: No” list. If you want
to select only a few items, simply
unselect all items by clicking on
“ Select None” and then move
the items you do want to select
tothe“ Sdlected: Yes’ list. To
select more than one item, hold
down the Shift key. Press
“Update” to make your
selection change columns.

If you want to select most map
features, then:

Peimerswaal
Sas wan Gent
Eluis

Tholen
Valkenisse
Veere

Select Map Dbjects
Attribute File: C:\Pragram Files\flowmap? Demodats'\Zeeland] DEF
Attribute Field: GE MMASM
Records: an
Selected: Yes Selected: Mo
Bardenburg HKortgene ;I
Axel Mariekerke
Hontenisse Middelburg
Hulst Middenschouwen
Oosthurg Sint FPhilip=sland

Ternsuzen Tlissingen

Wester=schouwen

Westkapelle

Wissenkerke

Zierikzee o

Update | Select Al Reverze | Select Mone |
Selected Map objects: | q
Ok | LCancel

Simple Selection: Double Click in either List.

Multiple Selection: Uze Click / Chl Click and

Shift Chil Click to make selections. Effectuate through Update button.

« Double-click on the features you do not want to select

Every feature that was clicked on moves from the list containing selected features (Selected:
Y es) to the list containing non- selected features. (Selected: No).

¢ Click on “OK”

Flowmap indicates the number of selected features.

e Again click on “OK”

The selection is made.

If you want to select only a few map features, you have two options.

Either:

* Click on the “Select None” button

All features move from the “ Selected: Yes' columnsto the “ Selected: No” column
« Double-click on the features you do want to select

The clicked on features now move back to the “ Selected: Yes” column

Or:

e Click on the features you do want to select in the column on the left

The features move from the “ Selected: Yes’” columnsto the “ Selected: No” column
* Press the “Reverse” button for all the features on the right to move to the left and the

other way around.

The features you clicked on move back to the “ Selected: Yes’ column

¢ Click on OK

In either case, Flowmap indicates the number of selected features. After that:

¢ Click on “OK”
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Now the selection is made.

If the map on which the selections were made is drawn
on the screen (see a'so the description in the sections
2.2 and further), only selected elements are drawn. The
figure to the | eft shows only the southern
municipalities that were selected (the Zeeuws
Vlaanderen region) and drawn.

NOTE: A selection as described above appliesto only
one map type; the other opened maps are unaffected.
So, if you made a selection on the area map, no
selection has been made on the origins or destinations.
The figureto the right displays this. Both the area map,
on which a selection was made, and the centroids of
the municipalities (the origins) are drawn. The
selection on the municipalities thus does not affect the
origins and destinations!

3.2 Select Featureswithin a Range

Selecting features within arange means one has to set an upper and lower limit between
which the features to be selected should be situated. Thisway, for instance, municipalities
having the least or most residents can be selected.
Of course this method can only be used if the attribute to be selected consists of numbers
only.
e Select “Subset” in the menu bar
* Choose one of the following items:

« “Select objects Map File” for selecting map features

* “Origin File” for selecting origins

« “Destination File” for selecting destinations

Choose one of these items. Asin section 3.1, the remaining part of this descriptionis
applicable equally to all three of the above-mentioned items. Thisiswhy they are now
discussed together.
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A window pops up in which the

attribute to be selected can be set, as ~ File Infarmation
Wel I as the %I mtl on methOd (I |$ or Folder: CADocumentz and Settingsh D2 \Mijn
range). This section discusses the e Zeeland1.DBF
Records: )
range method. e -
e Select the “Range” option in the
“Select Method” box — Select Methad
« Select afield name in the “Select On” _ -
box on which the selection is to be f_ '-H'St :: m'ﬂ'f““m
. Bange &L
Ca.r”ed O,E“ [F:OP_TOTAL] " Random " Lowest Positive Walus
e Click on “OK
—Select On
Field: [POP_TOTAL |
Ok | Cancel |
Select any field by name. Uze the List method for qualitative data and any of
the ather methods for quantitative data, Click OK to continue.

A window like the one to the right

pops up in which the upper and lower ~ Attibute | nformation

selection limits can be set. The limits oo ZEELANDT DEF

can be set by typing the numbers. Field: POP_TOTAL

+ Set the range limits by typing them in s 1395¢= ActualValues <= 44435
the “Set Range” box [ Setfange Tost Rarge

e Click on the “Test” button in the Helirimuirn (=>]: IW Records in range:
“Test Range” box I awirnum [=<]: IW lril #

—Set Selection Type

The number of map features selected is |
indicated beneath the “Recordsin
range” text in the window.

% Simple selection £ Multiple zelection

—Set Selection Logic

T e o & and

NOTE: The* Test” button does not o |
make the selection; it only checks the

LCancel |

number of selected features within that range. Only when the OK button is pressed, does the
sel ection become active.

In the lower part of the window the “ Set Selection Type” and the “Set Selection Logic” boxes
are displayed. The last box contains three so-called logic operators “Not”, “Or” and “And”. If
you tick the “Not” operator, this means only map features that are not within the range that
was set must be selected. The “Or” and “And” operators cannot be set thefirst time a
selection is made. The use of these operators and the multiple selection type are explained in
section 3.3.

NOTE: If you click on the “ Test” button, the result is always a check of how many map
features are within the currently set lower and upper limits. The “ Test Range” button is not
affected by the logical operators.

e Click on “OK”

Flowmap displays the number of selected features. However, this number is affected by the
logical operators.

¢ Again click on “OK”

The selection is made.
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3.3 Multiple Selections

Sections 3.1 and 3.2 discussed the way to make a selection. When selectionsin Flowmap are
made sequentially on the same map, selections are more or lessimposed on each other. In
other words, the program remembers previous sel ections and combines them with the new
one that has been made on that same map. In order to do this, when making a selection using
arange, one of the logical operators, “Or” or “And” must be chosen. Flowmap then combines
the selections that were made.

The following example will clarify this. For thiswe
make use of the map of the Zeeland province.
First of al select all municipalitiesin the southern part

%ﬁ

of Zeeland (Zeeuws Vlaanderen) using the GEM - %
= e
=TT J l Q;k.\_ﬂ-\_ﬂ

NAAM attribute. The way to do thisis discussed in
section 3.1. The municipalities are Aardenburg, Axel,
Hontenisse, Hulst, Oostburg, Sas van Gent, Sluisen

Terneuzen. These are vertically shaded in the figure to En I =

theright. i D || Be %
i S TR L L

After that, select arange from the (POP_TOTAL) o

attribute, which contains the number of inhabitantsin

each municipality. The way to do thisis discussed in section 3.2. All municipalitieswith a

minimum of 10,000 inhabitants should be selected. These are shaded horizontally in the

above figure.

Because a selection has previously been made on this same map, it is now possible to make a
multiple selection by selecting “Multiple selection” in the “ Set Selection Type” box and use
one of the logical operators“Or” or “And”. Either of these operators can be combined with
the “Not” operator. Thus, there are four:

39



1) If“Or” ischosen, 15 municipalities are
selected. If the municipality islocated within
Zeeuws Vlaanderen or if it has at |east
10,000 inhabitants, the municipality falls
within the selection criteria. These are the
horizontal, vertical and crosshatched
municipalities combined of the above figure,
resulting in the figure to the right.

2) If “Or” is chosen combined with
selecting “Not”, 23 municipalities are
selected. In this case, amunicipality is
selected if it is apart of Zeeuws Vlaanderen
or it has not 10,000 or more inhabitants.
These are the verticaly, the cross-, and the
non-hatched municipalities combined in the
first map of this section.

3) If “And” ischosen, only 4 municipalities
will be selected. A municipality is selected if
itisapart of Zeeuws Vlaanderen, and if it
has at least 10,000 inhabitants. These are the
cross-hatched municipalities of the first map
of this section.

4) If “And” ischosen, and “Not” isticked,
then also just 4 municipalities are selected;
however, these are not the same ones, but the
vertically hatched ones; those within Zeeuws
Vlaanderen, having less than 10,000
inhabitants.
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NOTE: If “ Subset” in the menu bar is chosen, A_Flowmap - Educational Release 7 [C:\Prog
a menu appears in which the maps are Fle | Subset Maps Create Graphs Analysis Opt
displayed on which it is possible to make a How subsetting works 1
selection. If a menu itemis checked, this v Select abjecks Map File
means that a selection has already been made Select objects Origin File
onit. Select objects Destination File

Select ohjects Flow File
NOTE: In Flowmap the criteria for a selection St (s o Seleched bk
(or combination of selections) cannot be

Convert Man File selectinn bo BRA,

retrieved once the selection is made.
Therefore, write these criteria down. Also, do not make too many combinations of selections.
Otherwise you risk losing track of what you did.

NOTE: When Flowmap is closed, selections are lost. If Flowmap is restarted, and previous
selections need to be reused, they will have to be made over again.

3.4 Undoing Previous Selections

A selection remains active either until it is undone, or Flowmap is closed. Undo a selection as

follows:

e Select “Subset” in the menu bar

* Click on the map type for which the selection needs to be undone (Map Object, Origin,
Destination or Flow files) or click on “Undo All Selections”

All selections can now be undone. It is not possible to undo only a part of a combined
selection.

3.5 How Sdections Affect theView

In section 1.2.1 setting the view was discussed. While setting the view, Flowmap calculates
how all map features can be drawn on the display area as large as possible. If a selection was
made, not all map features need to be drawn. Reset the view in order to display only the
selected map features. Flowmap again calculates the maximum map size; however, thistime
it is based on the selected map features. This way the selected features can be displayed on

the screen somewhat bigger.
e Click on “Subset” in the menu bar
* Click on “Set View to Selected objects”

Selections can be made on any of the

three maps, so you can set the view T \
on the map you made a selection on. % e SEAN
The figure on the right shows an / /
example of achanged view setting. &I\ (\"’TJ //
A selection was made on the S
municipalitiesin Zeeuws Vlaanderen 1 -

and after that the view was set to the

“ Mapn .

s

NOTE: Every timethe view isreset, Flowmap erases the display area.

NOTE: If a selection was made on, for instance, Map Objects (however, not on origins or
destinations) and a “ Combined View” is chosen (as described in section 1.2.1), then
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Flowmap sets the view in such a way that the map features of all maps, including those of the
origins and destinations, can be drawn in the display area. If you only want to have the
selected map features drawn on the screen, set the view to “ View to Map” . As far asthe view
is concerned, Flowmap then does not take the origins and destinations into account.

If a selection was made on origins, set the view to “ View to Origins’ . Smilarly, for
destinations: “ View to Destinations’ .

3.6 Converting Selection to a BNA File

Once a selection has been made, it is also possible to convert the selection to aBNA file.
First a selection has to be made as described in the previous paragraphs. Then the conversion

can be carried out:
* Select “Subset” in the menu bar
Click on the relevant “Convert ... File selection to BNA”
* Select afile or enter a new file name in the new “ Save Converted File As” window
¢ Click on “Save”

Thefile will now be converted and saved as a BNA file. The Flowmap 7 report window will

pop up stating that the conversion has been completed successfully.
e Click on “OK”

The BNA file can be converted to a MID/MIF file, which can be used in ArcGIS. Thisway
geometrical datain Flowmap can be transformed to datain ArcGIS. See section 8.6 for more
details.

NOTE: Attribute data from both packages (Flowmap/ArcMap) use the .dbf format and can
directly use each others data by using copy fieldsin Flowmap and join in ArcGIS.
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CHAPTER 4

Selecting Flow Data

This section discusses how selections can be made on flow data. If there are many flowsin a
map between origins and destinations, drawing the flows can result in a“ spaghetti” pattern;
al kinds of flows are drawn across each other, blurring the general pattern. To still be able to
produce a clear map, for instance, only the main flows can be drawn.

Selecting flow data always applies to the size of the flow. Flowmap provides atool (a
frequency distribution) that makes it easier to focus on (or selecting) a certain range of flow
sizes. Thistool will be discussed first. After that, selecting the flows will be discussed.

4.1 TheFrequency Distribution of Flows

Flowmap can display a graph showing the frequency distribution of the different flow sizes -
in other words; the number of flows in each size class.

e Select “Graphs” in the menu bar
e Select “Frequency Distribution Flowsizes”

A window pops up showing a frequency distribution of the various flow sizes. The figure to
the right shows an example of afrequency distribution. This graph is based on data
concerning daily commuting trips between all Zeeland municipalities. Various properties of

Flow Frequency Disktribution

FORES502.DEF : 28099 interactions selected in 163 different flavws.

the frequency distribution are shown. In
total, there are 163 individual flows (i.e.
trips or bundles of trips) between the thirty
different municipalities. The total number
of commuters per day in the Zeeland
provinceis 28,099. From this you can
derive that the average number of
commuters per flow isalittle below 175
(=28,099/163). The average in- and
outflow per municipality isjust below 950
(=28,099/30) commuters.

The largest municipal in- or outflow isalso
displayed: 5,339 commuters. This number
is used to determine the width of the
classes on the X-axis of the frequency
distribution. A division is made into 40
classes, each with awidth of about 133
(=5,339/40) commuters.

The graph shows the classes on the X-axis.
On the Y-axis, the number of flowsin each

163

122,25

31,5

wEor

0 IIIIIIIII.IIIIIIIII\IIIIIIIIIIIIIIIIIIII
L] Interactions (Classwidth: 133.475) 5339

FErint | Save |

classis displayed. For example, the first bar indicates that more than 100 (of the 163) flows
contain less than 133 commuters aday. The last bar in the histogram (column 17) indicates
that there is at least one connection between two municipalities that is daily used by about 17

* 133 = 2,261 commuters.
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It isalso possible to print the picture or to save the picture as a bitmap file or as ajpeg file by

clicking the corresponding button.

NOTE: Selecting map features does not affect the frequency distribution graph. In the graph
all flows are represented, irrespective of whether or not origins or destinations have been

selected.

NOTE: The frequency distribution is always based on the largest in- or outflow of a
municipality. Thisis also the case if a selection has been made. This way graphs based on
different selections can always be compared.

In this example most flows are small. For a more meaningful flow data display, which was
the purpose of using this graph in thefirst place, it could be decided not to show flows that
are part of the first column (that is, flows smaller than 134 trips, or in other words, |ess than
2,5% of amunicipality’s maximum in- or outflow)

¢ Click on “OK”

4.2 Selecting Flow Data

The frequency distribution, as discussed in section 4.1, shows which flows are bigger and
which ones are smaller. Using thisinformation, flows can be selected.
Selecting flow data can only be done within arange. To set the range, both absol ute numbers

Flow select criteria

and percentages can be used.
* Select “Subset” in the menu bar
* Click on “Select objects Flow File”

A window pops up, in which the flow
selection criteria can be set. The upper
part of the window contains four boxes
(“ Scale bounds to:”, “Flows consi-
dered:”, “Scale boundsin;” and
“Intrazonal Flows:”) in which options
can be set that affect the selection
range.

* Click in the box “Flows considered:”

on the “To or from any tripend”
option

Choosing one of the remaining two
optionsin this box will cause any
selection of origins and/or destinations
to affect which flows can be selected.
This may in turn change the maximum

— Secale bounds to:

™ Total of considered flovs
& Highest destination total

" Highest origin total
" Largest flow

— Flows considered:

¢ Ta or from any tipend
" Toor from selected tipends

(" Between selected ipends

— Secale bounds in;

I % Ahsalube numbers

" Percentages

— Intrazonal flows:

I % |ncluded " Excluded
—Set Boundz:
Upper bound
4] x] b aximnuim [<=]W
0 R340
Al i Minimum [=>]#
Lower bound

Cancel |

upper and minimum lower bounds of possible selections. These options offer many
possibilities. However, discussing them all is beyond the scope of this manual.

In explaining the frequency distribution in section 4.1, it was mentioned that the X-axis of the
displayed graph is always scaled to the largest in- or outflow of a municipality. Now the
bounds on the flows to be selected can be set. Choosing the maximum upper boundary value
of the range to be the largest in- or outflow of a municipality will cause the bounds
previously determined by interpreting the graph to match the actual bounds that are to be set

now.

Between the two dlidersin the lower |eft of this window, the minimum (always 0) and the

maximum val ue are displayed.




« Inthe “Scale bounds to:” box, click on either “Highest destination total” or “Highest origin
total”

Now the options that have been set in this window (Flow Select Criteria) are identical to the
ones we used for the frequency distribution in section 4.1. Either by moving the sliders or by
entering the values, the previously determined bounds, that correspond with the values that
were determined by the frequency distribution, can be set. The “Scale boundsin:” box isto
set the bounds either in absol ute numbers or percentages. The method that is chosen does not
really matter, provided you set the right bounds. In the example discussed in section 4.1, we
decided not to select the smallest flows, that is, those that fall in the class to the extreme | eft
of the graph, representing flows smaller than 134 commuting trips. In percentage terms: flows
smaller than 2,5 percent of the maximum in- or outflow of a municipality.

Using absol ute values:

« Set the lower bound [133]

e Set the upper bound [5339]
¢ Click on “OK”

Using percentages:

» Set the lower bound [2.5%)]

e Set the upper bound [100.1%]
e Click on “OK”

One box in the “Flow Select Criteria” has not been discussed yet: “Intrazonal flows:”. The
optionsin this box are “Included” and “Excluded”. Flows that have the same origin and
destination might occur. These are called intrazonal flows. Compared to the “regular”
interzonal flows, these are usually quite big. If these intrazonal flows are taken into account
while setting the scale, the size of the other flows can be reduced too much compared to the
intrazonal flows. The option “Excluded” prevents the intrazonal flows from interfering when
the scaleis set.

NOTE: Intrazonal flows cannot be drawn if the origins and destinations are the same. These
flows then would have to be drawn from one point and then back to that same point.
Flowmap cannot do this.

If the selected flows are now drawn on the screen
(Maps, Advanced Display, Draw Desire Lines from
Flow File), you will notice that the number of
displayed flows has decreased substantially
compared to the total number of flows (see the figure
in section 2.9). Thisis no surprise, because of all the
163 flows, more than 100 are not drawn, because
they are smaller than 134 commuting trips.

NOTE: As opposed to selecting map features,
selecting flows does not take any previous selections
into account. The last selection made is the active
one.

NOTE: Apart fromthe fact that the flows that are to be drawn are dependent on the applied
selection criteria, they are also dependent on selected origins and destinations. If you have
only selected one destination, only the flows to that destination are drawn. If you have only
selected one origin, only the flows originating fromthat location are drawn. (As stated
earlier, the frequency distribution discussed in section 4.1 does not take selections on origins
or destinations into account.)
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CHAPTER 5

Exporting Flowmap Results:
Maps, Graphs and Flows

Maps that were made in Flowmap can be printed and saved as Bitmap files (.bmp) or as Jpeg
files (.jpg). Both printing and saving will be discussed in this chapter. The way to print and
save Flowmap graphs will also be explained, as well as using graphic filesin some widely
used word processing programs.

5.1 Printing Mapsand Graphs

If you want to print amap you drew on the screen, 4 Flowmap - Educational Release 7.2 |
first make sure the display window is active. You '
can make it active just by clicking on it. Besides
maps, Flowmap displays graphs. The frequency
distribution of flows (see Chapter 4) issuch a

File 3Subset Maps Create Graphs  Analyd

Mew Project
Open Projeck

- . . Edit Project
graph. Printing graphsis done in exactly the same
way as printing maps; just make sure that either the Wigw Current Project
graph window or the map window is active by Wigw Cther Project
clicking oniit. Wigw File

Edit Symbalogy Settings
Save Symbalogy ta File
Reset Symbology Settings

* Click on “File” in the menu bar
e Click on “Print Flowmap Window”

Of course a printer must be connected to the

Save Flowmap Window
computer.

Print Flowmap ‘Window

Redqister Bitmap
Table Manager
Conwert Files

1. ChDocuments and Settings!Administrator)

Exit
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5.2 Saving Maps as Bitmaps or Jpegs

e Click on “File” in the menu Save Window As i 7] x|

bqr Save in: I@ FlawD ata j L =k E-
e Click on “Save Flowmap

Window”

A window appears, allowing
you to choose the folder in
which you want to save the
picture.
e Browse to the folder in which
you want to save the picture
e Type afile name and choose
afile format (Jpeg or Bitmap)
e Click on “Save”

File mame: I j Save |
Save as type: IJPEG Files [*.jpa) j Cancel /l
5

5.3 Using Bitmapsand Jpegin MSWord

Bitmaps and Jpeg, like the ones Flowmap produces (see previous section), can be handled by
most of the widely used word processing programs. This section discusses importing or
inserting Bitmaps into MS Word for Windows.

Only basic instructions will be provided in this manual. For instance, programs alow for
settings like picture size to be changed, but for those options please check your program’s
own manual.

Open MS Word.

e Move the cursor to the position in the text where the figure should be located
e Click on “Insert” in the menu bar

e Click on “Picture”

* Select “From File...”

Now you can select the file using this familiar windows screen:

e Browse to the correct folder (for example C:\Program Files\Flowmap7)
« Select the picture file (for example zeeland.bmp)

e Click on “OK”

The Bitmap appears on the screen. Follow the same procedure for importing Jpeg files.
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Part 11
Making Flowmap Files

Flowmap offers various possihilities for producing input files that the program itself needs
for analyses. These possibilities will be discussed in this third part of the manual.
First it will be explained how to make tessel lations, which is basically a polygon map. Y ou
can make two different kinds of tessellations; regular polygons and Thiessen or V oronoi
polygons. Making BNA files containing a network that links centroids of areas and
calculating (weighted) gravity points will also be discussed in Chapter 6.

Furthermore, Flowmap can make two kinds of distance matrices. matrices based on airline
distances, and matrices based on distances over a network. The distance matrices are used in
the analyses that were discussed in Part I1. All possible ways to make a distance matrix will

be discussed in Chapter 7.

Finally Flowmap's import and export features will be dealt with. Flowmap can import four
different map formats. These are Moss files (export files of Arc/Info and Genamap among
other GIS packages), MaplInfo files, ArcView files and BNA files. In Flowmap, you can
convert BNA-maps to Maplnfo- and Moss-maps. Also you can convert amap with origins
and destinations into a BNA file, or a BNA-map with degrees of longitude and degrees of
latitude as coordinates into a BNA-map with planar coordinates. Chapter 8 will discuss the
procedures for importing filesinto Flowmap from several GIS packages.
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CHAPTER 6

Making tessellations, networks and
weighted gravity points

Using Flowmap you can make
tessellations, a specific kind of polygon
maps. This means the map areawill be
divided into either regular or irregular
polygons, based on selected settings. The
irregular polygons are also called
Thiessen or Voronoi polygons.

The purpose of these kinds of maps will
be discussed in the sections below. First
the way to make regular tessellations will
be shown. Following that, the way to
create irregular tessellations will be
discussed.

The third section deals with making

4 Flowmap - Educational Release 7.2 [C:\Documents and Settings',Administrator|My D

Fil. Subset Maps Create Graphs Analysis Models Options Help

=loixi

@%
YYU T

ooy
% YYYYiW

jeedsse

jess
106650000001
YT YT

[esepeey

Flowmap 7.2 Legend

File: Zeehes 00x
Al Edges

network maps by connecting centroids. Calculating (weighted) gravity points will be

discussed in the fourth section.

6.1 Making Regular Tessellations

Spatial data often are irregularly spaced and thus unsuitable for amore or less continuous
image. The purpose of making tessellationsisto divide up large sub-areas into smaller ones.
Thisway it is still possible to display geographic differences within a sub-area.
Besides that, the sizes of sub-areas often varies widely. By making a regular polygon map, all
sub-areas in the map will be equal in size. This might be convenient for certain analyses.

Tesselation Parameters

In the figure to the right an example is
displayed in which Zeeland is divided into
regular polygons.

NOTE: In order to make tessellations a
“view” must be set. If this has not been
done, Flowmap does not know on which
map the tessellations should be based.

Thisishow to make such amap (the

options in the square brackets were used to

make the tessellations as used in the

example):

e Click on the “Create” option in the menu
bar

» Select the “Tessellations” option

« Click on “Regular Tessellation”

The next window pops up. In this window
anumber of settings can be made.

— Teszelation type

I { Trangles 7 Squares ™ Bricks f* Hexagons
— Teszelation frame

I % FullView {© Same Area Al Areas
—Wertices ingide frame

| 1 Cc2 &3 ©C4 OF5  OF
—Set Size

Edge Length E stimated Rezult
Tiles; 720

|7 I 1200 |7 Tile Sizes 3741230 Test |
Save as

I I BN file I Flowmap fil

Ok Cancel
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In the “Tessellation type” box the shape of the regular polygons can be set. Y ou can choose
between triangles, squares (forming araster), bricks (=squares that do not form araster) and

hexagons.
» Select atessellation type [Hexagons]

The criterion for tessellations to be included in the result map is the minimum number of

polygon corners that would fall inside the area to be tessellated. Y ou can set that number in

the “Verticesinside frame” box. Triangles have a maximum of three, hexagons a maximum

of six. In short this setting determines how widely the tessell ations overlap the borders of the

areamap.

e Select the minimum number of polygon corners that should fall within the map area (Vertices
inside frame) [3]

In the “Tessellation frame” box, you can set on which part of the map tessellations should be
made. Thefirst option, “Full View”, isfor having the tessellations made on the “view” (see
section 1.2.3), which ison the entire area that is visible in the display area. The “ Same Area”’
option is for tessellations to be made on the map’ s sub-areas. With this option, in order to
determine the amount of overlap of the tessellations at the edges, the number of polygon
cornersin each sub-area is taken into account. The third option, on the other hand, isfor
tessellations to be made on the entire area of the combined sub-areas. The number of

polygon cornersin this combined areais taken into account.
e Select an option in the “Tessellation frame” [All Areas]

NOTE: The second and third options can only be selected if an area map is opened. If aroad
map is opened or no base map was opened at all, a tessellation can only be made of the
entire“ view” .

In the “Save as” box you can choose to save the map as either a polygon Flowmap-file, a
BNA-file or both formats. The BNA-format has the advantage that it can also be used for
other programs than Flowmap.

* Tick the “Flowmap file” box if you want to make a Flowmap file

« Tick the “BNA file” box if you want to make an export file

Then awindow appears asking you to enter a name for the Flowmap file/export file. A
Flowmap file will get the extension “.006” and a BNA file will automatically get the
extension “.BNA”.

« Enter a name of the file you want to create in the “Filename” box [ZEEHEX]

« Click on “Save”

Finally you must set the size of the polygons that are to be created by setting the length of a
single polygon’s side. This must be set in the “Edge length” entry box. This setting also
determines the number of polygons that will be covering the map. When you click on the
“Test” button in the “Estimated Result” box, you will be shown how many polygons will be
created, and what the surface size of each individual polygon will be. All these figures
depend on the set polygon’s edge length and the “ Tessellation frame”.

If you make too few polygons, the whole purpose of making tessellationsis lost. Every
original sub-areawould be represented by only afew or not even one polygon, which is
pointless.

Making too many polygons also hasits disadvantages. Using the map will slow Flowmap
down and uses too much computer memory. Besides that, it does not provide a better insight
into the distribution of phenomena within the map area.

* Enter the length of the side of the polygons in the “Edge length” entry box [1,200]

« Click on the “Test” button to let Flowmap estimate the results
* Click on “Ok”
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Using the options, Flowmap now executes the tessellation procedure in a number of steps.
* Click on “Ok” in the Flowmap 7 Report window

Once this has been completed, open the map first if you want to useiit. (See section 1.2.2.)

6.2 Making Thiessen or Voronoi Polygons

In order to make Thiessen polygons you need point locations. Thiessen polygons can also be
made on the basis of a network map. In that case, the nodes (intersections and ending points)
are used asinput. An origin or destination point map can also be used for making Thiessen
polygons.

Thiessen or Voronoi diagrams basically represent delimitations of the map area between the
input points, based on the proximity of every
point in the map areato the input points. This
results in convex polygons, also known as
Thiessen or Voronoi polygons.

The example to the right will make thisall more
clear. A Thiessen polygon map shows which
areas are closest to each input point. A map like
this might come in handy in determining service
areas.

NOTE: A*“view” must be set before you start
making tessellations. If no view is set, Flowmap
does not know for which area it should make a
tessellation.

e Click on “Create” in the menu bar
» Select the “Tessellations” option
« Select “Voronoi (Thiessen) Polygons”

A menu appears in which, depending on which files have been opened, you can choose
between three maps. Thiessen polygons can be created based on network nodes, an origin
map, or a destination map.

NOTE: In the menu shown to the right only opened maps can be selected. Section 1.2.2
discusses opening maps.

e Choose a map from the menu, based on which the Thiessen polygons should be created
[Origins]

[C:\Documents and Settings"-.,ndministrator"-.,Mﬁ::

j Flowmap - Educational Release 7.2

13

A new A Create File Subset Maps | Create Graphs Analysis Models Options  Help

Voronoi Polygons’ | Dissabe [

W| ndOW popS up In Tessell-tin:nns : 3 Regula esellatin I : :

. . Centroid Connecting Metwork k- Woronoi {Thiessen) Polygons  # Yoronaoi Map file {nodes)

thl Swi ndOW some Public Transport Metwoark. 3 Yoronai Origins

%t“ ngs must be Distanice Matrices > Voronai Destinations
Weighed Gravity Paints 3

entered In the Upper Compute New Yariable 3

bOX, TeS%I I atl on Flow Data Preparations 3

frame, the areafor
which the tessellations should be made must be set. If you choose “Full View”, al pointsin
the entire “view” area are allocated to the selected map points. If you choose “ Same Area’,
the sub-areas’ borders will be maintained, and the area (or imaginary points) in the sub-areas
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will be allocated to the input points that are located within that area. The “All Areas’ option

in the “Tessdllation frame” box is not yet supported in version 7.0 of Flowmap.
e Select an option in the “Tessellation frame” box

In the “Save as” box you can set whether you want the map to be saved as a polygon
Flowmap file, as a BNA file or both. If you (also) save the map as a BNA file, the map can be
used in other programs.

* Tick the “Flowmap file” box if you want to save it as a Flowmap file

* Tick the “BNA file” box if you want to

save it as an export file G ey o
NOTE: If you choose the “ Same I & FullView " Same Area = Al Areas
Area” optioninthe*“ Tessellation ~Save a5
frame” box, you can only save it asa | ™ ENA file I Flawmap file
BNA file. If you still want to use this
Thiessen polygon map in Flowmap, it TR S

has to be converted first. Section 8.5
discusses the conversion from BNA to Flowmap format.

Then awindow appears asking you to enter a name for the Flowmap file/export file. A

Flowmap file will get the extension “.006” and a BNA file will automatically get the

extension “.BNA”.

e Enter a name for the file you want to create in the “Filename” box (a maximum of eight
characters)

« Click on “Save”

e Click on “Ok” in the previous window

e Click on “Ok” in the “Flowmap 7 Report” window

Now, based on the settings that were entered, the tessellation is performed in a number of
steps. After that, if you want to use the map, you will first have to open it. See section 1.2.2.
for opening files.

6.3.1 Centroid connecting network

To make a distance matrix based on distances over a network (see section 7.2) you need a
network map. If no network map is available, but only a map with barriers Flowmap can
create a network map. To do this, make sure amap file [ZEELAND.006] is opened. Flowmap
then connects the centroids of the areasin the map,
taking into account barriers (for example a body of
water). The network map is saved as a BNA file.

* Select “Create”

* Select “Centroid Connecting network”
¢ Click on “Construct Network”

A window appears, in which the new file must be

saved.

« Type aname to the right of “Filename”, the file is
saved automatically as a BNA file

e Click on “Save”

Then Flowmap informs you the file was saved

successfully.
e« Click on “OK”




Y ou can draw the network by opening the BNA file and then drawing the BNA-map (see
sections 1.2.2 and 2.8).

Before you can perform an analysis based on the network, it must be converted into
Flowmap-format (see section 8.5).

6.3.2 Centroid connecting network with origin locationsor destination
locations

Another option is to connect the origins or destinations on a map by means of a network. This
procedure can be used when you have made a Thiessen polygon map (see section 6.2) and
you want to make a hetwork between the points (origins or locations) on which the Thiessen
polygon map is based. The number of origins and destinations, however, must be equal to the
number of centroids that will be replaced. Furthermore, a map file and amap of origins or

destinations must be opened.

* Click on “Create”

Select “Centroid Connecting Network”

Select “Replace Map Label Location”

Click on “Replace with Origin locations” or “Replace with Destination locations”

A window appears stating that the label |ocations have been replaced.
e« Click on “OK”

Now, you can create a network (see previous section).

6.4 Weighted Gravity points

In Flowmap, you can calculate a gravity point or aweighted gravity point of al originsor all
destinations per area (for instance per municipality). The sum of all squared distancesto a
gravity point must be minimal. When calculating a weighted gravity point, the value of the
origins (or destinations) is also taken into account. The newly calculated gravity points are
stored in anew attribute file. The first field of this new file contains the label of each area,
the second and third fields contain the X- and Y - coordinates. The fourth field displays (in
case of an unweighed, weighted gravity et Gravity Poinks Parametere N

point) the number of origins and .
destinations per areaand (in the case of a
weighted gravity point) the total value of
al origins or destinations of the area. Aggregation

~ File Infarmation

Data fram: zeeland].dbf

Aggregation Field Vi E45

Thisis how to calculate a gravity point: [LegeL | Aange 3

* Select “Create” in the menu bar

e Select “Weighed Gravity Points”

*  Click on “Gravity Points from Origin
Locations” or “Gravity Points from e

Destination locations” “wieight Field: Wi | 1399
IF'DP_TEITALI v[ Range TS

A window pops up, in which several
settings can be made. In the box o | ganeel |
“weight” you can choose between an
unweighted or aweighted gravity point. The “ Aggregation Field” box lets you choose a
variable, indicating for each origin or destination the label of the areato which it belongs (for
example municipality name) per origin or destination. If you have chosen aweighted gravity
point, you must choose a variable in the “Weight Field” box reflecting the value of the
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origins (or destinations).

e Select avariable in the box “Aggregation Field”

e Select avariable in the box “Weight”, if you have chosen a weighted gravity point
e Click on “OK”

A window appears, in which the new file can be saved.
* Type aname to the right of “Filename” (the extension must be “1.DBF")
* Click on “Save”

Then Flowmap informs you the results were saved successfully.
e Click on “OK”

See section 1.2.2. on how to open an attribute file.

6.5 Public Transport Network

In this section we will first look at how to create a station/stop file and second how to create a
public transport import file. Before a station/stop file can be created an import file containing
the right data (in this example [Zroad.bna]) needs to be opened in the project. See section

1.2.2 on how to edit an existing project.
» Select “Create” from the menu bar
« Select “Public Transport Network”
e Click on “Create Station/Stop file”

A new window pops up in which the new
station/stop file can be saved.
* Click on “Save”

Thefile will now be created.
*« Click on “Ok”

The result of the transformation can be viewed by
drawing the map file (see chapter 2 for more
information on drawing maps). In this example we
have first drawn the import file [Zroad.bna] and
second the newly created station/stop file
[ZROASTP1.DBF]. Notice that the road network has been transformed to a station/stop file,
with a station/stop on at each spot where two road sections are connected.

Thisis how to create a public transport file.

e Select “Create” from the menu bar

e Select “Public Transport Network”

* Click on “Create Public Transport Import File”

A new window pops up in which the new public transport import file can be saved.
* Click on “Save”

Thefile will now be created.
* Click on “Ok”

The resulting network can now be used for calculations regarding travel time in the public
transport. These cal culation take into account that getting on and of the public transport can
only be done at public transport stations/stops. The resulting map is not mend for viewing
purposes.
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6.6 Dissolve

With the ‘Dissolve’ functionitis
possible to dissolve the inner borders
between different areas if they have on
both sides the same value based on a
common attribute. For example, after
an area consisting of 30 regions has
been redefined to an area consisting of
10 regions the inner borders of the 10
new regions can be dissolved using
this function (This example follows

section 9.2).
* Select “Create” from the menu bar
¢ Click on “Dissolve”

Dissolve on Attribute

r— File Information

Falder: C:ADocuments and Settingshadministratorbdy

File: zeeland].dbf
Records: an

Fields: 16

— Select On
Field: [MiNIMSUMI| =]
Ok Cancel |

Select any field by name. Click OF, to continue.

The “Dissolve on Attribute” window pops up. Inthe “Field” box an attribute needs to be
selected on which the file needs to be dissolved.

e Select [MINIMSUM1] in the “Field” box
¢ Click on “Ok”

Now the dissolving has been carried out. The result can be checked by drawing the map.
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CHAPTER 7

Making Distance Matrices

Flowmap makes use of distance matrices, for certain kinds of analyses to be discussed in Part
[11. You can use Flowmap to create these matrices. Based on amap of origin locations and
one of destination locations, Flowmap cal culates the shortest distance between each origin
and destination.

Flowmap can calculate two kinds of distance tables. One kind is based on airline distances
between origins and destinations. The other kind is based on the shortest distances between
origins and destinations over a network. In order to create this kind of matrix, not only origins
and destinations maps must be opened, but a network map as well.

This chapter first discusses how to make a distance matrix based on airline distances. After
that, making a distance matrix based on a network map will be explained.

7.1 Making a Distance Table Using Airline Distances

In order to make a distance matrix

. . I . d j Flowmap - Educational Release 7.2  [C:\Documents and Settings' Administratorth

us ng ariine IStanceS yOU _mus‘: Open File Subset Maps | Creake Graphs Analysis Models Options Help
both amap containing originsandone [ pissolwe
containing destinations; these maps Tessellations %

. f b Id th dg Centroid Connecting Mebwork  »
wv? as InpUt or bui Ing € aistance Public Transport Metwork 3
matrix. Diskance Matrices +|  Airline Distance:

H H ‘Weighed Gravity Points 3 Metwork Distance
tSheCtI on 1]:22 discusses how to open Compute Mew Yariable k Owerwrite Intrazonal Distance
€ COrrect maps. Flow Data Preparations |
e Take care the right maps are opened
» Click on the “Create” option in the menu bar P airline distance matrix creation = x|
. Se_lect the “ Dlst_arjce Matrlces” opt!on in the menu File Infarmation
* Click on the “Airline Distance” option Drigin: Zeeland1 dbf
Destinations: Zeelandl.dbf
Flows: {7 dbase fav file
= Howrnap =003 How file

The “Airline distance matrix creation” window pops Transport network: Zesland.006
Up Two thlngS must be entel’ed here Attibute data: Zeeland3. DEF
Thefirst thing to enter is the shortest distance. If a [ crameters
calculated distance from an origin to adestination is Detnetenbetwsen discion |~ ves @ o
shorter than this shortest distance, that calcul ated e e ) [rroer E

distanceis overruled and replaced by the shortest
distance as set by you.

There are two reasons to set a shortest distance Impedance Unit [Meters =l
bigger than zero. Thefirst is atechnical reason. Connect Method:
When running gravity models, formulas are used in

I('“ Modes € Lines

which the distances are put in a fraction’s feee b Jnactive] =

denominator. If thisis O (or more or less 0), the Sh,-t:r;est Distance (in impedance | ]
1 1 H . 1 LinEz|:

computer gives a Division by zero” error. N Converson Factor(nap uits | -

The second is a conceptual reason. If the origin and impedance nits]:

. : e
degl l.'latlon Iocatl onare Iocated Very CI ose tOgether, [ Assign flows starting or ending halfway to ful ;mtl
the distance is never 0, or close to absolute 0. Factors line segment
like walking to the car, parking it, or waiting for the | |

Ok, LCancel

bus then become important. These factors do not play

much of arole when long distances are concerned.
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However, when short distances are concerned they cannot be neglected.
« Enter the shortest distance in the “Shortest Distance” box [500 (meters)]
¢ Click on “OK”

NOTE: The unit you use here for the shortest distance depends on the distance units on
which the maps are based. Often these will be meters, but maps can also be stored in other
distance units, like kilometers, yards, miles or degrees.

In Flowmap you cannot find out the map unit that was used. What you can do is combine the
numbersin the“ View” and your own knowledge of the size of the area.

A window pops up in which the distance matrix can be saved.

« Enter a name for the distance matrix that you want to make in the “File name” entry box
[ZAIRLINE]
* Click on “Save”

Now Flowmap creates the distance matrix on the basis of airline distances. Flowmap
indicates when this is finished.
» Click on “OK”

The matrix is saved in the same directory in which the flow data reside.
If you want to use the distance matrix you have just made, you will have to open it first.
Section 1.2.2. discusses opening files.

7.2 Making a Distance Matrix Using Network Distances

In order to make a distance table based on network distances not only must an origins map
and a destinations map be opened, but a network map must be opened aswell. Thisis
because the roads in this network map are used for cal culating the shortest distances between
origins and destinations.

tion 1.2.2. discu how to open maps. = Network distance matrix creation |
« Take care that the right maps are opened File Information
+ Click on the “Create” option in the menu Drigins: 2eeland. dbf

bar Destinations: zeeland].dbf

Flows: ) dbase How file

. t(:hltlaclrzgguthe Distance Matrices” option in £ fonmap “ 013 flow s
Transpart metwark: Zroad 005
« Click on the “Network Distance” option Attribute data: Zroadd03.0BF
“ H H P t
Now the “Network distance matrix AR -
creation” window pOpS up. Certain SettingS Diztinction between direction I  Yes * Mo
must be entered in this window. Inpedance (out] Atiibute: [TRav TIvE =
Data on specific elements (e.g. road
segments) are stored in a separate
??7?????3.DBF file. Thisisthe attribute file hip=tare Ui [Witers =
that belongs to the network map.
« Select the right attribute field in the Lstar=et itizet | € Nodes & Lines
Database” box [ZROADO003.DBF] T |TDEGANG =
Inthe* Impedance” box the selected Shartest Distance [in impedance | g
attribute file' s variables show up. These ;’;’;ﬂersim Factor (map it 0
contain properties of roads. The first impedance units]: ! fL.o0z
usually is always the label, a unique road Assist |
H if\i [~ Assion flows starting or ending halfway bo ful —
number identifying that road. The other i sogmant

variables can differ per attribute file. They
may concern the length of road segments, o, | Cancel |
the maximum speed limit of that road
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segment, or the amount of time needed to travel that road. The road length or travel time of a

road segment can be set as an impedance variable.
» Select an impedance attribute variable [TRAV_TIME]
e Select an impedance unit variable [minutes]

Whit the right datait is also possible to distinguish between directions. Thisway it is
possible to tell which direction the traffic will go. For example to tell the direction of a one-
way road, to distinguish between height differences and the increaseintravel timein a
certain direction.

The settings window also displays an entry box for the “Multiplication factor”.

Origins and destinations are usually centroids of sub-areas. These centroids represent the sub-
area. However, it would be quite a coincidence if such a centroid islocated exactly on the
spot where aroad goes. But if the locations were not connected to the network, this would
mean that origins and destinations are inaccessible for calculating a distance matrix.
Therefore, Flowmap joins the origins and destinations to the nearest road. The program
calculates the length of the stretch that is off the network in map units. So if the map units are
meters, then the length of the stretch from centroid to road is also calculated in meters. If the
impedance was set in minutes, meters would be added to minutes resulting in outputs that
make no sense. Thisiswhy map units must be converted to impedance units.

For this conversion, let us assume that for atrip the impedance was set in minutes and the
map units in meters. An estimate of the speed at which one can travel the remaining part of
the network would have to be made. Let us say the speed is estimated at 30 kms/hour. The

multiplication factor could be calculated as follows: (1/30 kms/hour) * 60 minutes = 0.002.
< Enter the multiplication factor [0.002]

NOTE: Flowmap finds the shortest airline distance between origin or destination and the
network. In reality, it is not always possible to travel in a straight line. Thisiswhy a curve or
route factor is sometimes used. This indicates approximately how much longer theroad is
compared to airline distances. In The Netherlands this factor is somewhere between 1.2 and
1.3 (thereisregional variation). By multiplying the cal culated multiplication factor with the
curve factor, this difference between airline travel and the real route is also taken into
account.

NOTE: It might occur that the map units are unknown. If that isthe case, it is safest to take O
as a multiplication factor. Thisway it is asif the origins and destinations are located directly
on the network.

Next you have to enter the shortest distance. This must be expressed in the same map units as
the impedance. So if the impedance variable is “traveling time in minutes’, the shortest

distance must also be expressed in minutes.
e Enter the shortest distance text area box [5 (minutes)]

In the “Connect to:” box you can choose between “Nodes’ and “Lines’. This hasto do with
the kind of network to which the origins and destinations are joined. An origin or destination
cannot just be connected to the network halfway along a public transport line segment. If you
want to make use of public transport, you will first have to go to a bus stop or railway station.
In other words: you will first have to go to anode. In that case you will have to select Nodes.
Y ou can select the Lines option if one can get easy access to the roads that are represented by
the network. Y ou do not necessarily have to travel to anodefirst, to be ableto useit (e.g. a
car or cyclist’s network).

However, intermediate situations may also occur. This means that you can connect
origing/destinations to a line segment halfway on most types of roads, like streets and
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avenues, but to some you cannot, like highways. Only an access road will alow you to enter
the highway system. Therefore, if you choose lines instead of nodes, Flowmap offers you to
select an extravariable in the “ Access’ box. Y ou can add a new variable to the attribute file
of the road map. In this variable you can put a negative number (e.g. -1) for every road that
cannot be accessed halfway. “ Negative attribute roads’ can only be accessed viathe nodes
(accesses). Again, you can select the newly made variable in the “ Access’ box.

If you do not select avariable in the “Access’ box, Flowmap automatically selects the same

variable that was chosen in the “ Impedance” box.

e Click on “Nodes” or “Lines” in the “connect to:” box [Lines]

« If you select Lines, you can choose a variable in the opened “Access Attribute” box; a
variable that indicates whether a road segment may be connected to halfway [Toegang]

e Click on “OK”

NOTE: See section 9.6 for mor e information on the assist function.

A window pops up in which you can save the new distance matrix.
« Enter a name to the right of the “File name” entry box [ZNETWERK]
* Click on “Save”

Now Flowmap will calculate the distance matrix based on the distances across/over the
network. In the meantime Flowmap displays some results on the number of road segments
and related attributes.

* Click on “OK” when Flowmap displays intermediate results

Finally Flowmap shows the longest distance between origin/destination to the network and
the longest distance that was cal culated between origin and destination. Always check
whether these results make sense. If thisis not the case, something went wrong in the
calculation. It is possible that the wrong parameters were set. In that case, check the
parameters that were set and recal culate the distances.

The table is saved under the name that was entered in the flow data directory.

If you want to use the distance matrix you have just made right away, you will first have to
open the matrix. See section 1.2.2 for opening files.

7.3 Recalculating and Overwriting Intrazonal Distances

Origins and destinations usually are centroids of an area map. In adistance matrix that was
calculated based on such origins and destinations, the distances between the area’ s centroids
are stored. If the origins and the destinations are the same set, then the distance is 0. For
instance, this would be the case if one were to travel from one location within a municipality
to another location in that same municipality.

Flowmap offers you the option to replace these zero distances in the distance matrix by
intrazonal distances. Thisisthe average distance that istraveled within an area. That
intrazonal distance will be read from an attribute file (???????1.DBF) related to the areas.
The intrazonal distancesin the attribute file must be calculated beforehand and saved as a
?72?7?7???1.DBFfile. That can, for example, be done on the basis of the areas’ surface, whichis
stored in the attribute file.
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Theintrazonal distanceis calculated on the basis of the following formula:

Ci =0667* V(S /)

where:
C; = theintrazona distance of area |
S = The surface of areal

In Flowmap creating a variable with intrazonal distances is done as follows:
e Select “File” in the menu bar

Select “Table Manager”

Click on “Calculate Field”

Select [ZEELAND.DBF] in the new “calculate field” window

Click on “Open”

e o o o

The “Flowmap Variable Calculator” will be opened. By clicking on avariable and on a
operator, constant or function it will be added to the formula box at the bottom.

« Enter the formula “0.667*((AREA_SIZE/#pi)*0.5)" (without quotes!)

¢ Click on “Ok”

In the “Store New Field” window an existing fieldname can be selected or a new fieldname
can be entered instead of the default fieldname.

¢ Enter the fieldname “INTRA_AFST”

¢ Click on “Ok”

¢ Click on “Ok” in the Flowmap Report window

Flowmap has now calculated and stored the new values in the new field. This formula stores
the distances in this example measured in metersin the INTRA_AFST variable (because
AREA_SIZE isin meters), and the distances still represent airline distances. If intrazonal
distances still have to be multiplied by aroute factor (for example, 1.2), change the formula
in:

e “0.667*((AREA_SIZE/M#pi)"0.5)*1.2" (without quotes!)

It is also possible to transform meters to minutes. In that case, a different multiplication factor
must be used. See section 7.2 on how to determine the correct multiplication factor.

When a distance matrix based on one point/attribute map for both origins and destinations
was opened, the O distances in this distance matrix can be overwritten by the intrazonal
distances. Thisis how to doit:

e Select “Create” in the menu bar

* Click on “Distance Matrices”

e Click on “Overwrite Intrazonal”

A window pops up in which you can select avariable that contains intrazonal distances.
e Select the variable containing the intrazonal distances [INTRA_AFST]
e Click on “OK”

Next Flowmap overwrites the 0 distances in the distance matrix by the intrazonal distance
retrieved in the attribute file.
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CHAPTER 8

|mporting and Exporting

Importing maps in Flowmap is always done viathe BNA file format. Thus, if anon-BNA
map has to be imported into Flowmap, the map should first be converted to BNA format, and
then converted again to Flowmap format.

Y ou can use Flowmap itself for the conversion of three map formats to BNA format. These
are the so-called Mossfiles, files that are used by the Mapinfo GIS package and files used by
ArcView. The way to transform these filesto BNA format will be discussed in this chapter’s
first three sections. Then, converting a point map with origins or destinations to a BNA-map
will be dealt with. In section 8.5, converting BNA files to Flowmap format will be discussed.
When Flowmap converts BNA filesto Flowmap files, topology is built. Besides that, an
attribute file (???????1.DBF) is created in which the sub-areas’ centroids (gravity points) are
located.

In the following sections, converting BNA files to Maplnfo-files and to Moss files will be
discussed. You can also convert aBNA map with degrees of longitude and latitude to a BNA-
map with Cartesian coordinates, in order to be able to use the map in Flowmap. Thiswill be
discussed in section 8.

NOTE: converting options regarding dBASE files are only available in the professional
edition and are therefore discussed in part V.

8.1 Converting Moss Filesto BNA Format

A Mossfileisafile format used by the Moss GIS package (Map Overlay & Statistical
Systems). The Moss GIS package is now outdated, but it was used frequently so the Mossfile
format is still being used. GIS packages like Arclnfo and Genamap can convert their own file
formatsto aMossfile. In turn Flowmap can convert that Moss fileto a BNA filein order for
it to be used in Flowmap.

NOTE: A Moss file does not have a standard extension, so you cannot see by its name
whether it isa Mossfile or not. However, Flowmap only recognizes a Moss file when it has
an .EE extension.

The Genamap conversion module for exporting to Maoss format always gives an .EE
extension to the output Mossfile. If you export to Moss format in another program, then give
the file an .EE extension manually (for example in the Windows Explorer).

Thisis how to convert aMossfile to BNA format:
¢ Select “File” in the menu bar
Select “Convert Files”
¢ Select “Moss->"
* Select “Moss -> BNA”

A window pops up in which you can select an .EE file that has to be converted.

NOTE: If you want to convert afile, it must be located in the “ Location data directory” . This
is the same directory in which the various standard Flowmap maps are located.
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* Select the file that is to be
converted
* Click on “Open”

moss - = bna 2| x|
Zoeken in: Ilf)Demodata j - ek Bl
Zeeland.ee

A window pops up in which
you can save the Mossfile
as aBNA file.

e Type aname behind “File
Name” (or leave the
existing name, saving the
BNA file under the same
name as the Moss file)

¢ Click on “Save”

The conversion now takes

place. When isit completed, Bestandsniaat [Zesland ce =] [ gperen|
a“Flowmap 7 Report” Bestandstypert [Moss Files ["ee) =] Anruderen |
window pops up. 4
e Click on “OK”

Moss and BNA files are quite similar, X

so the conversion processis relatively
simple and quick. However, in aBNA
file lines and polygons (closed areas)
can be distinguished. Thisis
impossiblein aMossfile.
Therefore it might occur that in the
conversion process Flowmap will ask the following question:

In a Moss file no distinction is made between a closed polygon boundary and a line (road)
that begins and ends in the same point.

Do you wish to treat polygons as circular lines?

If you want to make a network map, click the“Yes’ button. If you want to make a polygon
map, click the “No” button.

i For wour convenience: Conversion completed successfully!
Feature ID was added as secondary label

After awhile Flowmap informs you that the conversion was carried out successfully.
e Click on “OK”

The conversion to BNA format has been completed. See section 8.5 for conversion from
BNA to Flowmap format.

8.2 Converting Maplnfo Filesto BNA Format

Maplnfo isaPC GIS package. Thisiswhy different conversion procedures are needed to
convert both file formats to BNA format. Only the conversion procedure from Maplnfo/Win
format to BNA is astandard Flowmap 7 feature.

e Select “File” in the menu bar

» Select the “Convert Files” option

* Select “Maplnfo ->”

e Click on “MapInfo (MIF) -> BNA”

A window pops up in which you can select the .MIF file that you want to convert.

NOTE: If you want to convert afile, it must be located in the “ Location data directory” . This
isthe same directory in which the various standard Flowmap maps are located.
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NOTE: The maps used by Maplnfo are stored in two related files. These always have the
same name, but different extensions. These extensions are .MIF and .MID. Make sure that
both files are located in the “ Location data directory” .

e Select the file you want to convert
e Click on “Open”

A window pops up in which you can save the Maplnfo file asa BNA file.

« Type aname behind “File Name” (or leave the existing name, saving the BNA file under the
same name as the Maplinfo file)

* Click on “Save”

A window appears, in which akey variable must be set, that is unique for each object. Thus,
the datain the two files (.MIF and .MID) will be linked correctly. Since the same name can
be used for different areas (Label), usualy the Identifier Code (ID) is chosen, becauseit is

always unique.
¢ Select “ID” or “Label”
¢ Click on “OK”

After awhile anotification pops up stating that the conversion has been successful.
» Click on “OK”

The conversion to BNA has been accomplished. See section 8.5 for converting a BNA fileto
Flowmap format.

8.3 Converting ArcView Filesto BNA Format

ArcView and Arcinfo use different file formats. See section 8.1 for converting Arcinfo files.
This section discusses converting ArcView filesto BNA.

Select “File” in the menu bar
Select “Convert Files”

Select “ArcView ->"

Click on “ArcView (Shape) -> BNA”

A window pops up in which you can select the .SHP file you want to convert.

NOTE: If you want to convert afile, it must be located in the “ Location data directory” . This
is the same directory in which the various standard Flowmap maps are located.

NOTE: The maps used by ArcView are stored in three related files. These always have the
same name, but different extensions. The extensions are .SHP, .SHX and .DBF. Make sure
that these threefiles are located in the “ Location data directory” .

¢ Select the file that is to be converted
* Click on “Open”

A window pops up in which you can save the Arcview file asa BNA file.

« Type aname behind “File Name” (or leave the existing name, saving the BNA file under the
same name as the Arcview file)

* Click on “Save”

The conversion now takes place. When is it completed, a window pops up.
e Click on “OK”
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The conversion to BNA has been accomplished. See section 8.5 for converting aBNA fileto
Flowmap format.

8.4 Converting originsand destinationsto BNA Files

A map of origins and destination can be converted to a BNA file.
Select “File” in the menu bar
Select “Convert Files”
Select “Flowmap ->"
Select “Flowmap Origins/Destinations -> BNA”

A window pops up in which the origins or destinations file must be selected.
« Select the file that is to be converted
e Click on “Open”

A window pops up in which you can save the Arcview file asa BNA file.

« Type aname behind “File Name” (or leave the existing name, saving the BNA file under the
same name as the Origins/Destinations file)

* Click on “Save”

The conversion now takes place. When is it completed, a window pops up.
e Click on “OK”

Before you can use a converted file, you will first have to open it. See section 1.2.2 on
opening files.

8.5 Converting BNA Filesto Flowmap For mat

If you want to convert aBNA map to Flowmap format, you will have to openiit first.
Subsequently, the BNA map can be converted to Flowmap format.

Thisis how to open aBNA file:

» Select “File” in the menu bar

* Select “Convert Files”

* Select “BNA ->”

e Click on “BNA -> Flowmap”

A window pops up in which the Flowmap file can be saved.

« Type a name behind “File Name” (or leave the existing name, saving the Flowmap map under
the same name as the BNA map)

* Click on “Save”

Now the BNA datawill be converted.

NOTE: It may occur that a BNA fileis*“ corrupt” . This means there is something wrong with
thefile structure. In that case conversion isimpossible.

A new window pops up. In one BNA file a combination of point, line and polygon data can
be stored. Thisis not possible in Flowmap files. In Flowmap, point, network and area maps
must be three separate files.

If Flowmap discovers more than one kind of map feature in the BNA file, Flowmap asks

which kind of Flowmap map must be created: point, network or polygon.
« Select the file type in the “ Select object type” box
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NOTE: If one BNA file contains two kinds of map features and if you want both kinds
converted to separate Flowmap files, then the conversion must be executed twice. A problem
that arisesis that Flowmap overwrites the file with the same name every time a conversion is
executed. To make two different Flowmap files out of one BNA file, you must convert the BNA
file under two different names (e.g. one for points, one for lines). The same principle applies
to converting three different kinds of map features from BNA to Flowmap.

It may occur that the conversion window offers two additional options. This has something to
do with the way data are stored in the BNA file. These additional options only appear if the
“points’ option was sel ected.

Thefirst option is“Include degenerated lines’. If this option appears, this means that lines do
occur in the BNA file, however, the nodes the lines are based on have the same coordinates.
In fact, the lineisapoint.

e Tick the “Include degenerated lines” box when so-called “point lines” must be interpreted as
points

The second option that may appear is “Include single point curves’. This meansthat in the

BNA file lines were defined, but that these lines consisted of one single point each.

* Tick the “Include single point curves” box when lines consisting of one point must be
interpreted as points

e Click on “OK”

Now the conversion will be executed. As soon as that has been completed, the next window

pops up.
¢ Click on “OK”

If you want to use the converted file, you will have to open it first. See section 1.2.2. for
opening files.

8.6 Converting BNA filesto Maplnfo files

If you want to convert a BNA map to a Maplinfo map, you will have to open it first.
Sub%quently, the BNA map can be converted to aMaplinfo file.
Select “File” in the menu bar
e Select “Convert Files”
e Select “BNA ->"
e Click on “BNA -> MapInfo (MIF)”

A window pops up in which the BNA file must be selected.
* Select the file that is to be converted
¢ Click on “Open”

A window pops up in which the Maplnfo map can be saved.

* Type aname behind “File Name” (or leave the existing name, saving the MapInfo map under
the same name as the BNA map)

* Click on “Save”

Now the conversion will be executed. As soon asit is completed, the “ At your service”

window pops up.
e Click on “OK”
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8.7 Converting BNA filesto Mossfiles

If you want to convert a BNA map to a Mossfile, you will haveto open it first. Subsequently,

the BNA map can be converted to aMossfile.
. Select “File” in the menu bar

e Select “Convert Files”

. Select “BNA ->"

* Click on “BNA -> Moss”

A window pops up in which the BNA file must be selected.
e Select the file that is to be converted
* Click on “Open”

A window pops up in which the Moss map can be saved. The file automatically gets the

extension .EE

e Type a name behind “File Name” (or leave the existing name, saving the Moss map under the
same name as the BNA map)

* Click on “Save”

Now the conversion will be executed. As soon as that has been completed, the next window

pops up.
¢ Click on “OK”

8.8 Converting BNA Lat/Lon mapsto BNA Planar

Since degrees of longitude do not have afixed length (contrary to degrees of latitude) maps
with degrees of longitude and latitude cannot be used in Flowmap. Deformed maps and
mistakes in calculating distances would be the result. It is possible, however, to convert a
BNA map with degrees of longitude and latitude to a BNA map with Cartesian (planar)
coordinates (using Lamberts Equivalent Azimuthal Projection). This map can then be used in
Flowmap.

Select “File” in the menu bar

Select “Convert Files”

Select “BNA ->"

Select “BNA Lat/Lon ->BNA Planar”

A new window pops up in which you can select and open a BNA file.
e Select the file that is to be converted
e Click on “Open”

A window pops up in which the BNA map can be saved. It automatically gets the extension
.BNA. The new file must therefore have a different name than the existing map with degrees
of latitude/longitude, otherwise the old file will be overwritten.

. Type a name behind “File name”
. Click on “Save”

The window shown to the right appears.

In the “Projection Parameters’ box you can enter the center of the projection. In the exact
center of the projection there is no distortion in relation to the original map. Deformation
increases as the projection is further away from the center. The coordinates entered by
Flowmap represent the exact center of the map.
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* Enter the coordinates of the center of the
projection, or leave the existing values
unaltered

NOTE: If you convert different mapsthat are
to be used together, the same center should
be chosen for all maps.

In the “Target map units’ box, the map units

for the new map can be selected.
e Select the map units that must be used
e« Click on “OK”

The next window contains the amount of
distortion in terms of relative and absolute

distance errors.
. Click on “OK”

The conversion now takes place. Whenisit
completed, awindow pops up.
e« Click on “OK”

Flowmap Lat/Lon to Planar conversion

Input Folder: CADOCUMENTS &ND
Inpt File: ZLATLOMG. BMA
— MBR
Fovalue T-value
Lower left 3.384857 51.19517
Upper right 4. 286057 51.73297

— Projection Parameters

Centre | 3835457 | 51.48407
— Target map units
" Earth Coordingtes ) Rods
" Miles " Chainz
" Kilameters " Yards
" Inches i Milimeters
" Feet " Centimeters
™ Survey feet ak
i Links = Mautizal miles Cancel |

ARMIMNG: Thiz utility corerts spherical earth coordinates [lat/long in
decimal degrees] to planar coordinates uzing Lambert's Equivalent
zimuthal projection. It does not claim any measure of geodesic precision

and should not be used for small scale (ie continental or warld) maps.
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Part 111

Analyses

Part 111 discusses the various analysis capabilities that Flowmap has to offer.

In Chapter 9 general analysis functions will be discussed. First the minimum sum method will
be discussed, followed by the continuous intramax analysis, third the trip end ranking
function and finally the transport network analysis and flow assignment to network function.
The catchment area analysis functions will be discussed in chapter 10. First we will look at
the regular catchment area analysis, second the catchment area analysis with linear
optimization will be discussed and finally the second best analysis.

In Chapter 11, different types of accessibility analyseswill be discussed. First, catchment
area profiles and location profiles will be discussed, followed by proximity counts, threshold
distances and proximity coefficients based on the above-mentioned profiles. Next, catchment
area analyses (analysis of service areas) will be discussed. Here, origins are assigned to the
nearest destinations. Next, potential models will be dealt with. Potential models involve
calculating potential values for locations, serving as a measure for the proximity of the
“users’ of the locations concerned (customers, employers, shoppers, etc.). At the end of the
chapter, “ Gravity Surface Analysis’ will be discussed. By means of a“ Gravity Surface
Analysis’, the location of several potential new destinations is compared to the existing
services.

Chapter 12 discusses gravity modeling. Gravity modeling is atool for analyzing actual
(recently) observed interaction flows. Also, it can serve as atool for the prognosis of future
interaction flows.

Finally, chapter 13 will discuss the second part of the Flowmap model section, regarding
service location modeling. It consists of four models: coverage, expansion, rel ocation and
reduction models.
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CHAPTER 9

General Analysis

In this chapter the first few analysis options in Flowmap will be discussed. Only the
catchment area analysis, the accessibility measures or analysis and the gravity modeling are
discussed in separate chapters. First we will look at spatial aggregation. The Continuous
Intramax will be discussed in the next section. After that section Trip End Ranking, Transport
Network Analysis and the Flow Assignment to Network analysis will be discussed.

9.1 Minimum Sum Method

. Set Spatial Aggregation Param 10| x|

This aggregation method is useful to
redefine the number of regionsin an Path:

area based on certain criteria. For FileM ame:

exampleit’s possible to redefine an
area consisting of 30 regionsto amore

— Map File |nformation

Azsociated DBFfile: |

|E:'xD ocumentz and Settingz'Adminiztrat
| Zeeland. 005
Zeeland] . DEF

balanced area of 10 regions based on
the areasize.

e Select “Analysis” from the menu bar
e Select “Spatial Aggregation”

e Click on “Minimum Sum Method”

The “Set Spatial Aggregation
Parameters” window pops up in which
certain settings can be made. The
“Map File Information” box contains
information about the file which will

—&ggregation kethod

T opological Criterium
" Shortest Perimeter
£~ Smallest Minimurm Bounding Bectangle
" Smallest Size

attribute B azed Criterium

£+ Minimurn Sum

Summation Field: I;_-.H E&_SIZE j

be used in the spatial aggregation. In

the “ Aggregation Method” box either a [ =" Lriterium

topological or an attribute based £+ MNumber of map objects left: | 10
criterium can be selected. In case an (" Percentage of largest value: | 7
attribute based criterium is selected

one also needs to select the summation ak | Cancel

field. Finally a stop criterium needs to
be defined.

e Select “Minimum Sum” and choose [AREA_SIZE] as summation field

Select “Number of map objects left:” as stop criterium

e Enter [10] in the “Number of map objects left:” box
* Click on “Ok”

A new window pops up in which the results can be stored.

« Either accept the default name or enter a new one
* Click on “Ok”

e Click again on “OK” in the “Flowmap 7.2 Report” window

Now the analysis has been carried out. The results can be checked by drawing the appropriate

map .
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9.2 ContinuousIntramax Analysis

Interaction between different locations in space can be seen as a measure for functional
distance. The more interaction, the shorter the “distance”. Clustering areas that are closein
terms of this functional distance leads to the creation of functional regions. These kind of
regions are the geographers alternative for the usual administrative divisions of space. There
are several methods for arriving at functional regions. Flowmap uses Intramax analyses, that
carries out aregionalization of an interaction matrix. “ The objective of the Intramax
procedure is to maximize the proportion within the group interaction at each stage of the
grouping process, while taking account of the variations in the row and column totals of the
matrix”. Thisimpliesthat in this particular case the two areas are grouped together for which
the objective function:

T/ (G*Dy) + T;i/ (O;*Dy) is maximized

where;

T; =theinteraction between origin location i and destination location
Oi = Zj Tij

Dj = Zi Tij

The objective function can only be calculated for all D; >0 and for all O, >0

The Intramax analysesis a stepwise analyses. In each step two areas are grouped together and
the interaction between the two areas become internal (or intrazonal) interaction for the new
resulting area. This new area now takes the place of the two parent areas at the next step of
the analyses. So with N areas after N - 1 steps all areas are grouped together into one area and
al interaction isintrazonal.

The outcome of an Intramax analysisis areport in table form and a dendogram.

The Intramax analysis can be found in the analysis menu:
e Select “Analysis” from the menu bar

e Select “Spatial Aggregation”

e Click on “Continuous Intramax Analysis”

The “Set Intramax Parameters” window pops up. Here you can choose to overwrite flowdata
totals with an other field,

determine the duster name x4
inheritance and choose the — Dvenarite fow totals with databass fisld — Cluster Mame |nheritance ————————————————
|ay0u'[ fOI’ the dendogram [ Row Totals [ Column Tatals P Largest Sum of

Flovs
(either landscape or portrait). e e

Option “Largest sum of
flows” produces the best
interpretable fusion report
can’'t be used to create a
dendrogam. So select the ok %J Concel |
other option and:
e Click on “Ok”

Mote. Dendrograms can only be produced
when option “Alphabetical Order” i chozen

— Dendrogram lay-out

+ Mamrow [Partrait) i Wide [Landscape)

The “Store..” window appears. By checking “store” you can determine which file(s) should
be stored. It is also possible to change the filenames by clicking the appropriate filename box

and entering a new filename.
e Click on “Ok”
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NOTE: the fusion report and the dendogram are both saved as text files (.txt) and can be

viewed in a text editor like notepad or wordpad.

In the next Now the “preprocessing data” window pops up showing information regarding the
Intramax analysis like the number of stepsin the analysis and atotal interaction number.

* Click on “Continue”
* Click on “OK” in the Flowmap 7 Report window
e Click again on “OK”

Flowmap has now written the fusion report and the dendogram to the text files and the

Intramax analysis has been carried out successfully.

The example at the next page represents the degree of clustering. The degree of clustering is
visualized through a dendogram. The shorter the distance, the greater the degree of clustering.

The longer the distance, the lesser the degree of clustering.

9.3 Importing Dendogram in MS-Word 2002

To insert the dendogram in aWord document it is hecessary to convert the file and select the
right settings. To select the right conversion the * confirm conversion’ option should be made
available (sometimes this option is by default available). Follow the next steps to activate this

option and insert the dendogram.

e Select “Tools” in the menu bar

e Click on “Options”

e Click on the “General” tab

* Check the option “Confirm Conversion at Open”

e Select “Insert” in MS-Word
e Click on “File...”

» Select the [.txt] file which contains the dendogram (default name is [IMdendO1.txt])

e Click on “Insert”

Depending on the settings made in
Word a‘Convert File' window will
pop up. If thisisthe case follow the
next step, else proceed to the next
paragraph.

e Select “Encoded Text” in the newly

Text encoding:
 windows (Defaulty  +

Preview:

File Conversion - IMdend01.txt

Select the encoding that makes your document readable.,

" Other encoding:  [Unicade (Big-Endian)
Unicode (UTF-7)
Unicode (UTF-8)
LS-A3CIT
Wigknamese (Windows

opened “Convert File” window
e Click on “OK”

The window to the right pops up in
which the encoding needs to be

selected.
* Select “MS-DOS”
¢ Click on “OK”

The dendogram will now be inserted
into the document.
e Select the new inserted dendogram

INTER AMAX LNALLTSIS by Flowmap 7.2
Origin data from: Ci:yvDocuments and Settings\JVDZVMijn
documenten’ Flommapz004ydatalZeelandl . dbf

Destination data from: C:%yDocuments and Sectings\J¥DZ\Mijin

documenten Flommapal04ydatalZeelandl . dbE LI

TVrrr At s Pad Thmmmammantn mand @bt cent TUTR0 WS San

o]

Cancel |
F

e Change the Font into “Courier New” and change the Font size into “8”

The dendogram should now be readable.
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I NTRAMAX ANALYSI S by Flowap 7.1

Oigin data from D: \ DATA\ zeedat a\ zeel andl. dbf
Destination data from D:\DATA\ zeedat a\ zeel andl. dbf
Fl ow data from D: \ DATA\ zeedat a\ M gr 9502. dbf
Total interaction: 36238
Intrazonal interaction: 28099
Per cent age intrazonal : 77.54%
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9.4 Proces|ntramax Fusion Report

With the ‘ Proces Intramax Fusion Report’ function areport can be processed for agiven
amount of steps. Before a specific fusion report can be created aregular intramax analysis
needs to be carried out (section 9.2). Finally it will save the fusion results in anew column.

e Select “Analysis” from the menu bar
e Select “Spatial Aggregation”
e Click on “Proces Intramax Fusion Report”

A window pops up in which the fusion report which needs to be processed must be selected.
The fusion report will bein a .txt file format.

e Select the fusion report, default is [IMFus001]

e Click on “Open”

A new window pops up in which the number of intramax fusion steps that needs to be
processed can be entered.

« Enter the number of steps, for example [20]

e Click on “Ok”

In the next window the fusion results can be stored in a new column and the aggregated flows
can be stored as a new dBASE file. The last number of the default name of the fusion results
column indicates the number of fusion steps.

* Check the fileffield needs to be stored and change or accept the default names

e Click on “Ok”

* Click again on “OKk” in the confirmation window

Finally the fields corresponding with the trip end |abels and the flow size can be sel ected.
e Click on “Ok”

The results can be checked by using the view table function.

9.5 Trip End Ranking
= Fank Trip Ends far,
The ‘Trip End Ranki ng’ ana]ySIS is useful to " Destinations fram zeeland]. dbf
determine the importance of travel distance € rigits from 2eelarnd. dof
to the end deStI nations. FOI’ exarnple mOSt — weight variable per DrigindD estination
people won't travel for their daily shopping Field: :
. . Inactive
to ashopping centre far away, but will travel = Teetme] =

to ashop close at home. Thisisless obvious

for tri pS toa dentl st or hospltal Wlth heI p Of Allazation centre per MrigindDestination
the Trip End Ranking analysis you can e Inactive

. . . [Inactive] -
determine the importance of distance to the
degl na'[l ons. — Capacity variable per Origin/Destination
« Select “Analysis” from the menu bar " Field: Mo Information
+ Click on “Trip End Ranking” [Select...] 2

—Accessibility Farameters

A new window pops up in which you can

select the origin and destination field of the o Vs Bistsnee [ :
Flow File. In the file information box r Uizl e v | -
pathnames are repeated for the different files o0 oo opion
needed to cary out the anal yS| S. ™ Retain all in case of duplicates
« Select the origin and destination labels and

click on “Ok” ik
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In the next window some sel ections can be made. If the origins and destinations are not in the
same file they can be changed in the “Rank Trip Endsfor” box. If available, afield can be
selected for the weight variable in the “Weight variable per Origin/Destination” box and/or a
alocation centre in the “ Allocation centre per Origin/Destination” box. In the “ Capacity
variable per Origin/Destination” box afield can be selected containing a capacity variable. If

avalueis not zero, it contains an end destination (for example a store).
« Make the appropriate selections
e Click on “Ok”

In the “Store Trip End ranking Results” window files can be selected which need to be stored
and the fieldnames can be changed.

Leave the topics which need to be stored checked

Change the fieldnames or use the default names

Click on “Ok”

Click again on “Ok” in the Flowmap report window

Flowmap will now carry out the analysis and store the results in the selected fields. To view
the results you can view the table with the table manager asis explained in section 1 of this
manual .

If the value in the new column for acaseis 1 it means that the trip ends in the closest
destination they travel to the nearest , if the valueis 2 it is the second closest destination
etcetera (so for exampleif the value is 1 that person travels to the nearest store, if thevalueis
2 they travel to the second nearest store). If the column contains alot of high valuesit means
that distance does not plays any role of importance.

9.6 Transport Network Analysis

The three main functionsin Transport NetWork — jurssmreoemmrarmsrmes x|
Analysisare“Zoning”, “Districting” and .
“Shortest Path”. Zoning shows all roads within Analysis facusses on:
a certain distance range from a predefined set el [ 27 Ee
.. . . ey . e All Destinahionz from zeeland1.dbf
of origins and destinations; it is the network
equivalent of the GIS ‘Buffer’ operation. L{S!;ZTE'LZF:?!E;EEZ%”B”E
Districting shows all roadstr that are nearest to : :
the same origin or destination in a predefined [ Faramster
set of origins or destinations; it creates the Ditinction between diection | ¢~ ves & No
network equivalent of ‘ Thiessen Polygons’ or Impedance [out) Attibute: [LENGTH |

‘Catchment Areas’ asthey arecalledin
Accessibility Analysis. Shortest Paths are

calculated between all combinations of Impedance Unit [Meters =l
(selected) origins on the one hand and Connect Method: [ Nodes € Lies
(selected) destinations on the other hand. P
CCEIE route: -

Flowmap allows us to perform all three [iFu [
functionsin one go. Erl':i?;?ast Distance (in impedance | 0.0
* Select “Analysis” in the menu bar C . :

. . onwersion Factor [map units ko | on
e Click on “Transport Network Analysis” impedarice urits]:

Assist

“ c Assign flows start d'hlftfll;l
The “Transport Network Analysis’ window 4
appears.

oK. | LCancel |

NOTE: The option Transport Network Analysis can only be carried out when a map file
containing ‘lines’ and an origin and a destination file are opened in the project.
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By default the ‘ zoning' and ‘districting’ options focus on destinations. Y ou can change thisto
origins by clicking the appropriate button in the “ File Information” box. In the “ Parameter”
box selections can be made regarding impendency, the connection method and the conversion
factor. When the connection method “Lines’ has been selected it becomes also possible to
select an “ Access Attribute”. With the “ Access Attribute” box you can select avariable that
indicates whether or not the mode of transport selected has access to a particular road
segment; any non positive number indicates no access or no starting and stopping. When the
right dataset is available it is also possible to distinguish between directions. Thisway it is
possible to tell which direction the traffic will go. For example to tell the direction of a one-

way road, to distinguish between height
differences and theincrease in travel timein a
certain direction.

With the “Conversion Factor” you can either
snap origin and destination location to the
network, or to take the distance for that location
to the nearest network node or line into account.
If you want to snap, then use the default zero. If
not, you must enter a positive multiplication
factor based on the map units and the speed you
assume vehicles/users will fetch outside the
major network. By clicking the “ Assist” button
the “ Conversion Factor Calculation” window

appears.

First of all the map measure units and the unit of
the impedance variable are repeated for your
convenience. The measurement unit is the same
aswas set in the project.

In the “Off Road Speed parameters’ box settings
can be changed. For example we assume that the
off-road speed for private carsis 20 kmph. And
further assume that further off the road you can't
travel in a straight line but have to swerve around
obstacles, so the “Airline Distance” (also called

“Crow Flight Conversion Parameter”) is set at 1.2.

When all parameters are set

T Conversion Factor Calculation x|

—Yigw Settings

Current wiew parameters dernived from:

Zeeland. 006 ﬂ

zeelandi. dbf
zeeland]. dbf
=
Wiew Cormer X alue | W alue
Upper Right | 77697 || 417763
Lowser Left | 13195 || 3577

M easurement Unit: IMeters e I

— On Road Impedance
Attribute Field:

JLENGTH Unit: ideters
r— 0ff Road Speed parameters
Distatce Lnit; IKiIomelers vI Speed: | 20

Tirne Linit:

IHDUI 'I | 20 kilometers per hour

— Crow Flight Conversion

Farameter: I 1.2
— Result
Conversion I—
Factar 1.2000000 ak | Qancell

Off road distance can be taken into account between ongin /
destination locations and the nearest netwaork. element. In that caze
the Conversion Factor must be set unequal to 2ero to conwvert map
urits to impedance unitz matching the impedance attribute field.

correctly you can click on Topic

Mumber of
decimals

Filename or

Store
Fieldnarne

“OK” twice and the “ Store
Transport Network Analysis
Results’” window pops up.

In this window you can change
the filenames and select which
file you want to be stored. If
you leave the topic “ Distance

ZroadlD3DEF

Diztance to Centre as new columi in Zroad003.DEF

Centre Label as new column in Zroad003.0BF

Path from Client to Centre a3 new column in

T INAdistam ~| [
v INAcentre'I - I
v Méaonpath] - |_2

to Centre’ checked, the results
of the ‘zoning’' operation will

Ol LCancel

be stored. If the topic “Centre
Label” stays checked, the
results of the ‘district’

Determine which result(z) to zawe by [un)checking "'Store’’. To store az a new File or Field either accept
the suggested name or type in a brand new one. Alternatively to ovenwrite/madify existing data, use the
pull doven menu to select an existing File or Field. Pleaze note that in thiz latter caze analysiz rezults will
always overwrite the full data file or field, whereas variable computation only modifies selected records

operation will be stored and if the topic “Path from Client to Centre” the results of the
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‘shortest path analysis’ will be stored. Click “Ok” to let Flowmap save the files and carry out
the analysis.

After the analysis has been carried out the results can be drawn in amap as explained in
section 2 of this manual. Y ou get the best result by using the gradient drawing option.

9.7 Flow Assignment to Network

With the help of the ‘Flow Assignment to Network’ analysis it becomes possible to assign a
flow file to amap file containing lines (a network). If you draw an ordinary flow fileit
connects everything with everything, it doesn’t consider for exampl e the road network. Once
the flow file has been assigned to a network it does consider that network.

In this example we will need the following map files: Zeeland.006 (to draw the first map),
Zroad.006, zeelandl.dbf as origin and destination file, and Migr9002.dbf as aflow file. How
to edit a project and open thefilesisexplained in

section 1 of this manual.

Once the project has been edited we will first draw the

map file (Zeeland.006) and the flow file.
e Draw the map file [Zeeland.006]
¢ Draw the desire lines from the flow file

Now the map will look like the map on the right.
Notice that the drawn flow file connects everything
with everything.

« Select “Maps” from the menu bar

e Click on “Remove Top Legend Entry”

e Edit the project and open [Zroad.006] instead of
[Zeeland.006]
e Select “Analysis” from the menu bar

= Flow assignment to network x|

. . . N File Informatiar
e Click on “Flow Assighment to Network Ve TnieImaie
Origing: zeeland]. dbf

Destinations: zeelandl.dbf

In the next window the fields containing the Flows: & Migid0n2 dbf
origin labels, destination labels and flow size can o
rangport network: Zroad. 006
be selected. Attribute data: Zroad003.DBF
+ Click on * Ok” r Parameter:
Distinction between direction I  Yes & No

Now the Flow assignment to network window
pops up. Notice that this window is practically Impedance (out] Attibute: [LENGTH [~
the same as the ‘ Transport Network Analysis

window as is discussed in the previous section.

. . . Impedance Unit: -
See the previous section for an explanation of the | -
different options. Connect Methadt [ Necks € Lies
+ Click on “Ok” Acoess Attibube: I[Fu"] j
In the * Store Flow Assignment Results' window ohenest Distanee [nmpedance 0o
you can check the topics which need to be stored. Conversion Factor [map urits o | ]

impedance units):

It is possible to store flows from both directions, _
flows from positive directions and/or flows from I Assian flows starting or ending haliway to ful s
negative directions. For example, in case of e

traffic flows you can store traffic flows coming
from both directions, traffic flows coming from

Cancel |

82



the left or traffic flows coming from the right. It is also possible to change the new fieldname
or select an existing fieldname to be overwritten.

The map should now ook like the picture on the

Leave the topic ‘Flows in any direction’ checked

Change the fieldname or use the default field name [FAANYDIR]

Click on “Ok”

Click again on “Ok” in the Flowmap Report window

Draw the map file using the “Gradient Drawing” option (Maps > Advanced Display > Draw
Map File > Draw Edges/Lines > Gradient Drawing)

Select the [FAANYDIR1] field in the “Select On” box in the ‘gradient drawing’ window
Click on “Ok”

Adjust the settings and click on “Ok”

right. Notice that the flows now follow more or O\ \‘\:
less the road map. The flow file has successfully \\:}f”

been assigned to the map file.
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CHAPTER 10

Catchment Area Analysis

This chapter will discuss the catchment area analysis related functions. First we will look at
the general catchment area analysis function. The second section we will 1ook the catchment
area analysis with linear optimization. The third section will look at alternate catchment
locations. Finally we will discuss the second best analysis. The Pareto function is not yet

availablein Flowmap 7.

10.1 Catchment Area Analysis

A catchment area analysis allocates origins to the nearest destination. Contrary to proximity

counts (section 11.4), in acatchment area analysis an origin can be allocated only to one

single destination. Flowmap allows two bounds to be set:

A. A destination can have a maximum capacity. If this capacity is reached, the destination is
not taken into account any longer in the remainder of the allocation procedure. The
maximum capacity of a destination has to be retrieved from avariable (i.e. column) in the

attribute file (??7?2???1.DBF).

B. A destination can have a maximum reach. Originsthat fall outside this reach cannot be
allocated to this destination. The maximum reach must be set by the user and is equal for

al destinations.

e Click on “Analyses” in the menu bar
e Select “Catchment Areas Analyses”
« Click on “Regular Catchment Areas”

A window pops up, shown on the next
page, in which various settings can be
made.

In the “Cal culate Catchment Areafocusing
on” box the origins (ZSETTLEL1.DBF) or
the destinations (ZSCHOOL 1.DBF) can be
selected. If you select the destinations, the
origins will be allocated to the
destinations. If you select the origins, the
destinations will be alocated to the
origins.

NOTE: The origins and destinations on
which a distance matrix is based can be
the exact same file. If that is the case, then
it is not possible to choose either origins
or destinationsin the“ Calculate
Catchment Area focusing on” .

If the origins and destinations are not the
same set:

* Select either origins or destinations
[ZSCHOOL1.DBF]

Accessibility Analysis Modelling Parameters

r— Calculate Catchment Area focusing on
% Destinations from zschoall.dbf
¢ Origirs from zzettle].dbFf

—wieight variable per Origin
Field:

W IF'UF'_12TEI18 vl

Be="alue <= 39159, Sum: 30736

r—&llocation centre per Mrigin
Field:

[Inactive] b

Inactive

— Capacity variable per Destination
Field:

W IC.&F'ASCHDDL vl

alue Range: 3000- 7000, Surn:
33000

— Second Best Catchment Distance per Origin
Field:

[Inactive] b

Inactive

—Accessibility Parameters

v F awimurn Distance: I 10000
] Threshiold Capacity: I E
- Pareto Cover Set D ption
™| Bietain allin case of duplizates
Ok Cancel
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This measure of accessibility also offers a choice between only counting origins or using a

variable as aweighing factor.

* Select either [Count] or a weight variable in the “Weight variable per Origin” box

« If you choose a weight variable, you must select the [PUP_12TO18] variable of which the
values will be added up

If you want to set maximum capacities to destinations, the box to the left of “ Capacity
Constraint” should be ticked. Then you can choose from variables stored in the attribute
columns of the destinations file.

« Tick the “Capacity variable per Destination” box or select a variable [CAPASCHOOL]

In the “Accessibility Parameters’ box, the maximum distance (distance constraint) can be
entered. If you choose not to (because there is no constraint), then make sure the box
“Distance Constraint” is not ticked.

« Click on the tick to the left of “Maximum Distance” or enter a distance [10,000 (meters)]

e Click on “OK”

NOTE: The unit to be used for determining the value to be entered is the same that was used
for building the distance matrix. Often these are meters (as in this example). If a different
unit was used for building the distance matrix (kilometers, miles, yards, hours, minutes, etc.),
the maximum distance value to be entered should be expressed in that same unit.

A window pops up
aI I owl ng yOU 1o .Save the Topic Store Filename or Humber of
resultsin an attribute file. Fieldnare decimals
Sum of Allacated Demand as new column in
You can Cho_ose between zschooll.dbf M| [cademandt <] | [ 2
four Optl OnS'_ Allocation Centre Label as new column in zgettle]. dbf &
The first option (Sum of [Cécenret ]
Allocation C Di lur i
AI |Ocated Demand) causes ngtct:lzt‘:égbrentle 1ztance as new column in v Im |_2
a Vari abl eto be added as Remaining [Unsatisfied) Demand as new colunn in
. zzettler]. dbf T ID’-‘«remaim vI |_2
an attribute column to the
destination file
(ZSCHOOL 1.DBF). The i |
. . Ok C |
numbers in this column = =reE
1 esen D etermine which resultz] to save by [unjchecking "Store". To store az a new File or Field sither accept
wi I I repr t eaCh the suggested name of type in & brand new one. Altematively to ovenwite/modify existing data, use the
deﬂl nation |Oca'[| on's pull down menu to select an existing File or Field. Pleaze naote that in this latter case analyzis results will

alvays ovenwrite the full data file or fisld, whersas variable computation only modifies selected records

amount of allocated

capacity.

The second option (Allocation Center Label) causes a variable to be added as an attribute
column to the origin file (ZSETTLEL.DBF). The valuesin this column will represent the
destination to which the origin was allocated. The destination’s key variable (i.e. the label) is
used for this. If an origin cannot be allocated to a destination, because of distance restrictions,
that location’s value in the new column will be “No Allocation”.

The third option (Allocation Center Distance), like the second, also causes avariable to be
added as an attribute column to the origin file (ZSETTLEL1.DBF). The valuesin this column
will represent the distance from that specific origin to the destination to which it was
alocated. If an origin cannot be allocated, that location’s value in the new column will be -1.
The fourth option (Remaining Demand) causes a variable to be added as an attribute column
tothe origin file (ZSETTLEL.DBF). The values in this column represent the demand per
origin, that was not allocated to one of the centers.

By selecting “ Store”, an new variable will be saved. If you want to save the new variable

proceed as follows:
* Select “Store”
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e Enter avariable name in the “Filename or fieldname” entry box
¢ Enter the number of decimals with which the values should be stored

¢ Click on “OK”

Now the “Flowmap7 Report” window appears, stating that the writing of the selected fields

have been completed successfully.
» Click on “Ok”

Y ou can view the results by opening the tables (Zschool 1.dbf and Zsettle.dbf):

» Select “File” in the menu bar
e Select “Table Manager”

* Click “View Table” and choose the appropriate file

10.2 Catchment Area with Linear Optimization

If destinations have a maximum capacity,
allocating origins to the nearest available
destination, asisthe casein aregular
catchment analysis, is not always the best
solution.

In a catchment area with linear optimization,
however, origins are allocated to destinations
in such away that the total distanceisas
short as possible, thus reducing for example

travel expenses.

e Select “Analysis” in the menu bar

e Select “Catchment Area Analysis”

e Click on “Catchment Areas with Linear
Optimization”

A window pops up in which various settings
can be made.

In the “ Allocate Optimized Catchment Areas
focusing on” box the destinations
(ZSCHOOL 1.DBF) or the origins
(ZSETTLE1.DBF) can be selected. If you
select the destinations, the origins will be
alocated to the destinations. If you select the
origins, the destinations will be allocated to
the origins.

Accessibility Analysis Modelling Parameters

= Driging fram zsettlel. dbf

¥ Destinations from zschool1. dbF

—Allazate Optimized Catchment Areas focuzsing on

—Weight wariable per Origin
Field:

i IF'LIF'_'I2TD18 vl

H¢="alue <= 3313, Sum: 30736

= Allacation centre per Drigin
Figld:

[Inactive] -

Inactive

— Capacity vansble per Destination
Field:

alue Range: 3000- 7000, Sun:
39000

Field:

[Inactive] -

— Second Best Catchment Distance pen Ohigin

Inactive

—Accessbility Parameters

] W awirmum Distance: I )
] Threshold Capacity: I )
= Pareto) Cayver Set Mption
I~ | Betain alllin caze of duplicates
Ok | Cancel

NOTE: The origins and destinations on which a distance matrix is based can be the exact
samefile. If that is the case, then it is not possible to choose either origins or destinations.

If the origins and destinations are not the same set:
» Select either origins or destinations [ZSCHOOL1.DBF]

Now, a choice can be made between either just counting the origins or destinations ([Count])
or using arelated variable as aweighing factor.

« Select either [Count] or a weight variable

« If you choose a weight variable, you must select the [PUP_12TO18] variable of which the

values will be added up
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In the entry box “Capacity variable per Destination/Origin”, a maximum capacity for the
destinations must be entered.

* Select a variable [CAPASCHOOL]
e Click on “Ok”

If supply and demand do not correspond, a window will appear stating that Flowmap will
adapt the lowest value in order to correct this.
e« Click on “OK”

In the window that appears next, the following results can be stored:

- Thetotal number of origins per destination

- Thelabe of the destination, to which the origin was allocated per origin

- Thedistance to the destination to which the origin was allocated per origin

- The shadow prize per destination (if the capacity of destination A isincreased by one unit
at the expense of the capacity of destination B, thetotal travel expenses increase by the
difference between the shadow prizes A-B).

- The shadow prize per origin (if the capacity of origin A isincreased by one unit at the
expense of the capacity of origin B, the total travel expensesincrease by the difference
between the shadow prizes A-B).

By checking “ Store”, anew variable will be saved. If you want to save the new variable and
proceed as follows:

Select “ Store”

Enter a variable name in the “Filename or fieldname” entry box

Enter the number of decimals with which the values should be stored

Click on “OK”

Now the “Flowmap7 Report” window appears, stating that the writing of the field has been

completed successfully.
» Click on “Ok”

10.3 Alter nate Catchment L ocations

The alternate catchment location analysis consists of two different functions, the “ Lowest
Mean Trip Cost Alternate” and “Lowest Worst Case Cost Alternate”. The first will minimize
the overall average distance, the second will minimize the worst case distance. This
functionality determines for each catchment areathe local average or worst case distance and
inspects the catchment area for an alternate location that has alower score on either average
or worst case distance. If an alternate location has been found, the current location can be
replaced by the lower scoring alternate location and the process can be repeated until no
improvement from alternate locations can be reached. In order to carry out an alternate
catchment location analyses a full catchment area analysis has to be carried out. See the
beginning of chapter 10 for more information on catchment area analysis.

In this example we will need to create a new project with ZVPC.006 as map file,
ANDTIJD.012 as a distance table and make sure that ZV PC4001.dbf is opened as origin and
destination file.

NOTE: The data used in this example is the same asin chapter 13. This example works best
with multiple service posts (see chapter 13 for more info).

After afull catchment area analysis the alternate catchment location analysis can be carried
out. In this case the lowest mean trip cost alternate:
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e Select “Analysis” in the menu bar

e Select “Catchment Area Analysis”

* Select “Alternate Catchment Locations”

e Click on “Lowest Mean Trip Cost
Alternate”

The “Accessibility Analysis Modelling

Parameters’” window pops up in which

certain settings can be made. Asfield

containing the weight variable the

“AANTINW” field needs to be selected,

containing the number of inhabitants. As

alocation centre the “CACENTREL”

field needs to be selected containing the

new corresponding result from the

catchment area analysis. Thefield

containing the capacity variable will be

“SERPOSTSL1".

» Select “AANTINW" as weigh variable

e Select “CACENTREL" as allocation
centre

* Select “SERPOSTS1" as capacity
variable

« Click on “Ok”

A new window pops up in which the
results can be stored. Thefirst field will
contain the total trip cost per catchment

Accessibility Analysis Modelling Parameters

= Wriging fram ZYPLA001.DERE

- Lalzulate Alternate Eatchment Farameters fior
= Destinations fom Z¢FCA001. DEF

Field:

o IMNTINW vI

—YWeight variable per Origin/Destination

Qo= alue <= 12740 Sum: 205430

Field:

o IE.-’-\EENTF!E1 vI

—Allocation centre per Origin/D estination

alue Range: 4581-4581

— Capacity varable per Origin/D ezt
Field:

I ISEHPDSTS2 vI

nation

alue Range: 0- 99333, Sum:
599994

- Second Best Catchment Distance per, HrigindD estination

fic] Inactive
[Inactive] -
—Accessibiity Parameters
- bl amirmum Distance: I )
- Threshold Capacity: I )
— Pareta Cover Set O ption
[~ Retain all injcase of duplicates
Ok | Cancel |

area. The second field will contain the average distance, in case the service location of its

catchment areawould
be relocated to this

Store ‘best’ location per Catchment Area

location. The third

field will contain the
capacity value copied
from “ SERPOSTS1”

in case alocation
holds the best scorein
its catchment area. The
final field will contain

the copied capacity
valuein case alocation

Topic: Stare Filenarme: or Fieldnarne Z‘umbe{ of
ecimals

Tatal Trip Cost per Catchment &rea [all lozations) in

ZVPCA00. DBF W' | [coalTTL | B

tean Trip Cost per Catchment Area [all locations] in

ZVPC4001.DEF W' | |CoaMTL =l [2

tean Trip Cost per Catchment Area [best location only)

inZ\/PC4001 DEF | [COBstTLY =1 [z

tean Trip Cost per Catchment Area [worst location only)

inZVPCAD DEF W | |COwstTL 2 B E
Ok | LCancel

holds the worst score
in its cathment area.
The results

D eterming which result(z] to save by [unjchecking "Store™. To store az a new File or Field either accept the
zuggested name of bype in a brand new one. Alternatively to ovenarite/modify exizting data, use the pull down
menu to select an existing File or Field. Pleasze note that in this latter case analysis results will always ovenwrite
the: full data file or field, whereas vanable computation only modifies selected records

corresponding with the first and last fields are rarely used.

e Check the results which need to be stored

¢ Click on “Ok”

The Flowmap report window will pop up containing an overview of the results.

¢ Click on “Ok”

The Flowmap report window will pop up stating that the analysis has been carried out

successfully.
» Click on “Ok”
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10.4 Second Best Analysis

The second best analysis calculates the
effect when alocation closes down. First
aregular accessibility analysiswill be
carried out before the final second best
analysis will take place.

e Select “Analysis” in the menu bar

e Select “Catchment Area Analysis”

e Select “Second Best Analysis”

* Click on “Second Best Catchment
Distance”

The“Accessibility Analysis Modelling
Parameters” window will pop up which
is practically the same asin the previous
two paragraphs (See previous paragraphs
for a detailed description).

If the origins and destinations are not the
same set:

e Select either origins or destinations
[ZSCHOOL1.DBF]

Now, a choice can be made between
either just counting the origins or
destinations ([Count]) or using arelated

variable as aweighing factor.
e Select either [Count] or a weight
variable

Accessibility Analysis Modelling Parameters

— Calculate Second Best Catchment Distance focusing on
* Destinations from zschool.dbf
£ Origing from zeette . dbf

—Weight variable per Origin

Field:

5 IF'UF'_'I2TD'IB vI

Be=Yalua <= 3313, Sum: 30736

—Allozation centre per rigin

Field:
[Inactive] -

|nactive

— Capacity variable per Destination

Field:

ls IEAPAS CHoOL = I 39000

alue Range; 3000- 7000, Sum:

— Second Best Catehment Distance per Drigin

A |mactive
[Inactive] -
—&ccessibility Parameters
v M awirmum Distance: I 10000
- Threzhold Capacity: I )
— Pareto Cover Set Option
™ Rietain allin case of duplicates
Ok Cancel

e If you choose a weight variable, you must select the [PUP_12TO18] variable of which the

values will be added up

In the entry box “Capacity variable per Destination/Origin”, a maximum capacity for the

destinations must be entered.
* Select a variable [CAPASCHOOL]

In the “ Accessibility Parameters’ box a maximum distance can be selected. In this example
we will set a maximum distance of 10 kilometers:
e Check “Maximum Distance in the “Accessibility Parameters” box

« Enter 10000 as maximum distance
. Click on “Ok”
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Store results Second Best Catchment Area Analysis

Topic Store Filename ar Fieldname MNumber of
decimalz

Allocation Centre Label as new column in 2zettle. dbf

v IFB certrel ﬂ

W' | |Fedistant =l
Second Best Catchment Distance ags new colurmt in

[ 7
zsettlel.dbf | [SBaistant =l 7

Best Catchment Distance as new column in zsettle]. dbf

Ok LCancel

[ eterming which resultz] to save by (unjchecking "'Store". To store as a new File or Field either accept the
zuggested name of type in & brand new one. Altermatively to ovenarite/maodify existing data, uze the pull down
menu to select an existing File or Field. Please note that in this latter caze analysis results will always ovensrite
the full data file or field, whereas variable computation only modifies selected records

The “ Store results Second Best Catchment Area Analysis’ window pops up, the following
results can be stored:

- Theallocation centre label, which will be the first best centre.

- The best catchment distance, which will be stored at first best distance.
- The second best catchment distance, which will be stored as second best distance.
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CHAPTER 11
Accessibility Analysis

This chapter discusses the accessibility analyses supported by Flowmap. First the necessary
settings for these analyses will be dealt with. After that catchment profiles, location profiles,
proximity counts, proximity countsin competition, regular threshold distances, threshold
distances in competition, proximity coefficients, catchment area analyses, catchment area
with linear optimization, origin constrained potential models, destination constrained
potential models and “ Gravity Surface Analyses’ will be discussed. The Zeeland situation
will serve as an example.

11.1 Settingsfor Accessibility Analysis

Accessibility analyses can only be carried out if a Distance Matrix is opened. Opening a
distance matrix was already discussed in section 1.2.1, but it will now be repeated briefly:
* Select “File” in the menu bar

Select “Edit Project”

Click in the white box beneath “Distance Table”

Select a distance matrix [ZSCHOOL.011] in the “Open Distance Table”

Click on “Open”

Click on “Save”

NOTE: A distance table always refers to a specific map of origins, and a specific map of
destinations. If those maps have not been opened yet, Flowmap automatically opens these
upon opening a distance matrix. If non-related origin or destination maps were already
opened, Flowmap closes these maps automatically and opens the origins and destinations
maps that do relate to the distance matrix.

For most of the examplesin this chapter, the distance matrix ZSCHOOL.011 must be opened.
It contains airline distances between settlements and secondary schoolsin the Zeeland
province. This matches the (automatically) opened origins and destinationsfiles,
ZSETTLE1.DBF and ZSCHOOL 1.DBF respectively.

In addition, the examplesin sections 11.7, 11.9 and 11.10 use the distance matrix
ZEEHEX.011. This matrix contains airline distances between settlementsin the Zeeland
province (ZSETTLEL.DBF) and (centroids of) a hexagonal tessellation of the Zeeland area
(ZEEHEXO01.DBF: see chapter 6). These hexagons are used for potential locations for a new
secondary school in the Zeeland province.

The section on potentials (11.9) uses the distance matrix ZROADDIS.012, containing
distances between the Zeeland municipalities (ZEELAND1.DBF), measured in meters over a
network.

To carry out an accessibility analysis, neither amap file nor aflow datafile needsto be
opened.

93



11.2 Catchment Profile

A catchment profile is a cumulative graph, displaying the distance between the origins and
the nearest destination. Thisis shown by means of distance classes.

Thisis how to calculate a catchment
prOﬁ le: — File Infarmation
* Click on “Graphs” in the menu bar Datafiom:  ZSETTLE1.DEF
+ Select “Catchment Profile (Overall)”
— Catchment Distance
The window to the right pops up in which Impedance Field Vil 500
various settings can be made. [oisTance =l Range [ a3
Impedance Lnit:
“ H U ki hd
In the “ Catchment profile type” box, one firkroe =
of two options can be chosen: “Frequency”  weight
and “Weight”. If-ypu select Fre_quency” , Waight Field: o -
the number of origins for each distance [PuP_T2TO18 ~]  Range w5
classisdisplayed in the graph. If you select
“Weight”, avariable must be selected. Ok | Cancel |

Subsequently, the values of thisvariable

for each distance class are displayed in the graph.

e Select either “Frequency” [count] or “Weight” [Weight]

* If you select “Weight”, you must enter a variable in the “Weight Field” box the values of
which will be added up [PUP_12TO18]

In the “Distance field” box, avariable must be selected, displaying the distance to the nearest
destination for each origin. If no variable is available, a catchment analysis should be carried
out first.

e Select avariable in the “Distance field” box [DISTANCE]
e Click on “OK”

The catchment profile appears. The X-axisis [X]
divided into forty distance classes. The Y- Distance from DISTANCE (mas = 18453)
axisis divided into index numbers (from O to Weighed by PUP_12T018 (100% = 30736)
100), representing the cumulative number of
origins per distance class. w00 c

M
At the top of the window you can see the v
maximum distance between an origin and the ” T
nearest destination, as well as the total v
number of origins. 50 .

u
In this example, the class width is approx. 25 ;
462.5 meters (minimal distance is O meter, =
maximum distance is about 18.5 kilometers, ol 0
40 classes are shown in the graph: 18.5/ 40 = Wiin Distance 8
0.4625 kilometers).
From this graph, you can conclude whether e o | [mea x|

many origins are relatively far from the nearest destination, or relatively close. If the profile
is convex, many destinations are relatively near to many destinations. If the profileis
concave, few origins are relatively close to the nearest destination.

94



In the box “Highlighted Bar Properties’ you can enter a percentage of originsin the
“Cumulative’ field. Click on “Update” and in the box “Distance Range” you will see the

bounds of the distance class for this percentage.
e« Click on “OK”

11.3 Location Profile

A location profileis agraph that always deals
with just one single destination. The graph
shows how far the various origins are apart
from the destination concerned. Thisis shown
by means of distance classes.

100 100

75 5

50 50

An example of alocation profileis shown to
theright. The X-axisis divided into forty o o
distance classes. The Y-axisis divided into
index numbers (from 0 to 100), representing
the number of origins per distance class.

=OH=mSomzm

PR TYRRTERNCE! PRV BT PR TP FL 11T RPN

Min Distance Max

The profile can also be displayed in cumulative

fashion. Flowmap also displays this cumulative
graph when the location profile has been
calculated.

The shape of the cumulative location profile 75 i 75
provides some information on the centrality of
the destination. If the profile is convex, the @ " 50
destination is close to many origins, meaning
destination is located centrally.

If the profile is concave, the origins are further
away from the destinations, so then the
destination is not central. The graph shown on 0 ) 0
the right is alocation profile of such a i pistance pa

100 100

25 + 25

=OEMESomMAM mMme——-hRrs==S0

destination that is not central.

Thisishow to calculate alocation profile:
e Click on “Graps” in the menu bar
e Select “Location Profiles (Individual)”

The window at the next page pops up in which various settings can be made.

In the “Display Location Profilesfor” box either the destinations (ZSCHOOL 1.DBF) or the
origins (ZSETTLEL.DBF) can be selected. If the location profiles of the destinations should
be displayed, then select the destinations (ZSCHOOL 1.DBF). If location profiles of the
origins should be displayed, then select the origins (ZSETTLEL1.DBF).

NOTE: The origins and destinations on which a distance matrix is based can be the exact
samefile. If that is the case, then it is not possible to choose either origins or destinationsin
the “ Display Location Profilesfor” box.

If the origins and destinations are not the same set:
« Select either the origins or the destinations [ZSCHOOL1.DBF]
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In the box below the one we have just
dealt with, you can select [Count] or a
weight variable. If you select [Count],
the graph will display the number of
origins or destinations per distance
class. Or you can select aweight
variable. The graph will then display
that variabl€e' s values relating to the
origins or destinations per distance
class.

* In the “Weight variable per Origin”
box select under field either “Count”
for a frequency count or another field
as a weight variable

« If you select another field as a weight
variable, then select “PUP_12TO18"
of which the values will be added up

e Click on “OK”

Select Profile Weight Attribute

— Digplay Location Profiles for
f+ Destinations fram zzchool1. dbf
" Origins from zsettlel. dbF

—weight variable per Origin

Field:

¥ [Count] -

Sum: 131

Frequency Count; all values are 1.

—&llocation centre per Mrigin

Field:

Inactive
[Inactive] e
- Capacity wanatle per, Destination
Field: Inactive
[Inactive] -

— Second Best Catchment Distanee per Drigin

Field:

[Inactive] -

Inactive

—Acocezsbility Parameters

A “Profile Selection” window pops up r Hasimun Distanes | :
in which you can select the parameters r Threshold Capacity: | -
of the I_ocatlon profilewhichyouwant . - o ..
tobe dlSpI ayed . ) ™| Rietain allin ease of duplicates
e Select [label] in the “ Select Attribute”
box . . Ok Cancel
e Select [67705] in the “Select Object”
box
+ Click on “OK”
x
Location Profile for 67 705", Profile number 1 out of 8
Index 100 = 131 [zummed Frequency). Distance impedance ranges from O to 56575.17
100 100 100 100 ¢
u
M
u
5 5 75 1 75 '5‘
Iy T
R ]
E v
2 E
50 50 y 50 50
E F
M R
i E
25 25 v 25 25 3
E
H
[=
PR XTTERNE| PR PR TET 111 SO 0 0o v
Min Distance Max Min Distance Max
Print | Save | Hext |

The window above shows al this. The graph’s header provides some further information. It is
thefirst of eight school location profiles (the key variable is 67,705, which is a school |ocated

in the municipality of Hulst).

Also, the variable PUP_12TO18 was used as aweighing factor. The Y -axis has a maximum

of 38,024 pupils, on which the index 100 number is based. The X-axis has a minimum

distance of 0 and a maximum distance of almost 57 kilometers.
The class width in this exampleis about 1.4 kilometers (the minimum distance is O meters,
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the maximum distance is about 57 kilometers, 40 classes are displayed: 57/40=1.4

kilometers).

Below the graph two buttons are shown. Y ou can print the location profile display by
pressing the “ Print” button or save it as a bitmap (.bmp) or jpeg (.jpg) by pressing the “ Save”
button. Pressing the “Next” button returns you to the “Profile Selection” window in which
you can make another profile selection. Thisway all location profiles (in this case 8) can be
shown. By pressing the “Done” button you can exit the display procedure at any moment.

11.4 Proximity Counts

A proximity count is a measure representing the number of origins within a user-defined

distance of each destination.

Instead of the number of origins, arelated variable can be used, for instance the number of
inhabitants of the originsinvolved. Then, instead of the number of origins, the number of
inhabitants within that user-defined distance is counted.

A proximity count thus gives an indication of a potential market. Competition between the
various destinations does not matter in a proximity count. Thisimpliesthat if an originis
located within the defined distance of two destinations (schools, for example), it (or the
number of inhabitants) will be included in the count of both destinations.

The distance that isto be defined matters a great deal. If thisis set too large, all originswill
be within the reach of the destinations. All destinations’ proximity counts then will be the

Ssame.

Actually, proximity counts can also be calculated the other way round, meaning that for every

origin the number of destinations within

acertain reach will be counted. Thus,

there are two waysto calculate a

proximity count:

1. The number of origins within reach
of certain destinations using a certain
pre-determined distance is counted.

2. The number of destinations within
reach of certain originsusing a
certain pre-determined distanceis
counted.

« Click on “Analysis” in the menu bar

e Select “Regular Accessibility
Measures”

* Click on “Regular Proximity Count”

The window to the right pops up in
which various settings can be made.

In the box “Calculate Proximity Counts
for” either the origins (ZSETTLE1.DBF)
or the destinations (ZSCHOOL 1.DBF)
can be selected. If you want to know how
many origins are within reach of a
destination, then select the destinations
(ZSCHOOL1.DBF). If you want to know
how many destinations are within reach
of an origin, then select the origins

Accessibility Analysis Modelling Parameters :

— Calculate Prosimity Counts for
f* Destinations from zzchooll. dbf
= Origins from zsette1. dbf

—Weight variable per Origin
Field:

¥ IF'UF'_'I2TD'IB vI

B¢=Value <= 3919, Sum; 30736

 Allaeation zentre per, Drgin
Field:

[Inactive] -

Inactive

- Capacity vanable per Mestination
Field:

[Inactive] -

Inactive

— Second Best Catehment Distance pen Wrigit
Field:

[Inactive] -

Inactive

— Acceszbility Parameters

7 b aimurn Distance: I 1000
] Threshold Capacity: I i
— Pareto Cover Set U ption
™| Retain &l in case of duplicates
Ok Cancel
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(ZSETTLEL.DBF).

NOTE: The origins and destinations on which a distance matrix is based can be the exact
samefile. If that is the case, then it is not possible to choose either origins or destinations in
the “ Calculate Proximity Counts for" box.

If the origins and destinations are not the same set:
« Select either origins or destinations [ZSCHOOL1.DBF]

In the box “Main Parameters’ the maximum distance between the origins and the destinations

for calculating the proximity counts should be entered.
e Enter a distance [10,000 (meters)]

NOTE: The unit to be used for determining the value to be entered depends on the unit that
was used for building the distance matrix. Often these are meters (as in this example). If a
different unit was used for building the distance matrix (kilometers, miles, yards, hours,
minutes, etc.), the maximum distance value to be entered should be expressed in that same
unit.

In the box below the one we have just dealt with, you can either select “ Count” or aweight

variable. If you select “Count”, the origins or destinations are counted. If you select aweight

variable, that variable’ s values relating to the origins or destinations within the maximum

reach will then be added up.

» Select either “Count” or a weight variable

« If you select a weight variable, you must select [PUP_12TO18] of which the values will be
added up

e Click on “Ok”

Store Proximity Count Results

A window pops up

. i Filenarme or Murnber of
dlowingyou to savethe [ 7% R decimaks
resultsin an attribute Prawimmity Count scares as new column in zschooll. dbF

. . I IPerount2 vl I 2
file. By checking

“Store”, an new variable
issaved. To storeas a
new file or field you can
accept the suggested
name or enter a new
name in the “Filename
or Fieldname” box. In Ok Cancel
the box “Number of

Determing which result(z] o save by [unjchecking "Stare”. To store az & new File or Field either accept

deC| ma| s’ you can set the suggested name or kype in a brand new one. Altermatively to ovenwnite/modify existing data, use the
. pull dowen menu to select an existing File or Field, Please note that in this latter case analysis results will
the number of decimals always ovenwrite the full data file or field, whereas variable computation only modifies selected records

in which the results will
be shown. To store the file proceed as follows:
* Check “Store”

Enter a variable name in the “Filename or fieldname” entry box [PUPILS10KM]
« Enter the number of decimals with which the values should be stored [0]
e Click on “OK”

Now the “Flowmap7 Report” window appears, stating that the writing of field PUPILS10KM

has been completed successfully.
» Click on “Ok”

98



115 Threshold Distance

A “Regular threshold distance” represents the distance around the destination up to which
origins are required to reach a preset threshold value. Competition between different
destinations is not taken into account. So if two destinations require a certain origin in order
to reach their threshold value, this origin is counted for both destinations.

e Edit the current project and open (once more) the distance table “ZSCHOOL.011”

Select “Analysis” in the menu bar

Select “Regular Accessibility Measures”

Select “Threshold Distance”

Click on “Regular Threshold Distance”

A W| ndOW pOpS Up in Wh| Ch VariOUS Accessibility Analysis Modelling Parameters

Sett| ngS can be maje r— Calculate Threshold Distances for

&' Destinations from zzchaoll, dbf

In the box “Calcul ate Threshold Distances & bl

for” either the destinations ~Weight variable per Origin

(ZSCHOOL 1.DBF) or the origins (ZSET- ek B= Walie <= 3319, Surn 30736

TLEL1.DBF) can be selected. If you want to ¥ oo 3]

calculate the maximum distance for which = &llozation centre per Drigin

origins are needed in order to reach the - Field: e

threshold level, then select the destinations e b

(ZS(:H OOL 1DBF) If you want to know - Capacity warnable per [estination

the distance to a predetermined number Field: =

(threshold level) of destinations, select the ™ [frectve b

orl gl ns.  Second Best Catchment Distance per Drigit
Field: T

NOTE: The origins and destinations on Bl == - -

which a distance matrix is based can be

—Accezzibility Parameter

the exact samefile. If that is the case, then

o : : o Maimum Distance: [
it is not possible to choose either origins r . :T'd’";‘.m 'Sa:’;e .

or destinationsin the “ Calculate Proximity 7 TheshldDistanceBapacly | 1o0d
Coefficients for” box. = Pareta Cover, Set Option

I™ | Rietain all ity case of duplicates

If the origins and destinations are not
identical: Ok Cancel

e  Select either the origins or the
destinations [ZSCHOOL1.DBF]

While calculating a“ Threshold Distance” a choice can be made in the “Weight variable per

Destination” box between either just counting the origins or destinations or using arelated

variable as aweighing factor.

e Select either [Count] or choose a weight variable

« If you choose a weight variable, you must select the [PUP_12TO18] variable of which the
values will be added up

In the box “Accessibility Parameters’, the threshold level, the minimally required number,
must be entered for the destination.

e Enter anumber [1,000 (pupils)]

The number 1,000 in this example represents the number of pupils between 12 and 18 years
old that isminimally required for a school.

e« Click on “OK”

The window “ Store Threshold Distances’ now pops up.
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By checking “Store”, the

new variable and distances
will be saved. To store the

f| | e proceed as fol | OWS. Threshold Distances as new column in zzchool. dbf o Im |_2

e Check “Store”

¢ Enter avariable name in
the “Filename or
fieldname” entry box
[PUPILS10KM]

* Enter the number of
decimals with which the

values should be stored
[O] O Cancel

Filename ar Murnber of

T opic: Staore
i Fieldname decimals

* Clickon “OK Determine which resulls] to zave by [un)checking "Store'. To store as a new File or Field either accept
the suggested name of type in a brand new one. Alematively to ovenwrite/modify existing data, uge the
pull down menu to select an existing File or Field. Please note that in this latter case analysis results wil
Now the “Fl meap7 always ovenarite the full data file or field, whereas variable computation only modifies zelected reconds

Report” window appears,
stating that the writing of field PUPILS10KM has been compl eted successfully.
e Click on “Ok”

Y ou can view the results by opening the table (Zschool 1.dbf):
e Select “File” in the menu bar

e Select “Table Manager”

e Click “View Table”

A window pops up in which you can select and open the table (Zschool 1.dbf). The table now
contains a column with the new calculated variable. The values thus stored in the new
column represent for each school the distance from which pupils should come in order to

reach the threshold value of 1,000 pupils.

11.6 Proximity Coefficients

Location profiles, which were discussed in section 11.3, show the proximity of all
surrounding origins. However, usually a service provider (for instance, a school) is not
interested in how close all origins are, but only in those within a certain reach. For example,
for a secondary school the number of pupils between 12 and 18 years old at a distance of
more than 30 kilometers away is not relevant. Most

probably these pupils will not go to this school

of 10 kilometers on the X-axis. On the Y -axis, the
location profileis only relevant until it reaches a
certain threshold, for instance the school’s
capacity; the number of pupilsit can host. Min Distance Max

25

anyway. o= 100 ﬁ
To get a better insight into the proximity of the real v
market, it could for instance be sufficient to take i 7 :3
into account only those pupils that reside within an g
(airline) distance of 10 kilometers from the school. LT o ©
Thus, the location profile only applies to a distance E
1
2
T
0
1
8

Actually, only asmall part of the location profile

really matters. Let ustake acloser look at that part of the curve that is of interest to us. In the
figure below it is displayed graphically. The dark part of the graph is what we will be
focusing on.
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If the partial graph’s surface below the curve (i.e. the barsin the dark area) is divided by the
entire surface of the partia graph (i.e. the dark area as awhole), then that resultsin a
percentage. This percentage is an indicator of the proximity of the potential market of the
service provider. This percentageis called the proximity coefficient.

A percentage of 100 impliesthat the threshold level (the preferred number of pupils) is
reached within avery short distance. A lower percentage indicates that the preferred number
of pupils live further away from the school. A proximity coefficient of zero means that no
pupils between 12 and 18 years old live within a distance of 10 kilometers of the school.

NOTE: When determining the proximity coefficient Flowmap does not only consider the
filled part of the partial graph. Whether or not the threshold value is reached within the
predefined distance is also taken into account. Even if the proximity coefficient is very high,
the threshold level might not be reached. In that case, the market is quite close to the service
provider, but it isjust not big enough. Flowmap then displays the proximity coefficient as a
negative percentage. This does not imply that the percentage itself is smaller than zero; it
only means that the threshold level was not reached within the distance that was set.

Open (once more) the distance table “ZSCHOOL.011" in the project window
Click “Analysis” in the menu bar

Select the “Regular Accessibility Measures” option

Select the “Proximity Coefficients” option

Accessibility Analysis Modelling Parameters:%;

A window pops up in which several settings

r— Calculate Proximity Coefficients for

can be made.

@ Destinations fram zschoall . dbf
i Origirs from zsettle]. dbf

In the box “ Calculate Proximity Coefficients RV
for” either the origins (ZSETTLEL.DBF) or the e
destinations (ZSCHOOL 1.DBF) can be ¥ [Fup_ziots =]

Be=Yalue <= 3919, Sum: 30736

selected. If you want to know the proximity

—dillacation centre per Drigin

coefficients for the destinations, then select the

destinations (ZSCHOOL 1.DBF). If you want a o
to know the proximity coefficients for the e D
origins, then select the origins o :
(ZSETTLEL.DBF). F e ™
.. . . . = Second Best Catchment Distance pen Origin
NOTE: The origins and destinations on which Fiekd: —
a distance matrix is based can be the exact ™ inectvel -
samefile. If that isthe case, then it is not e T R
possible to choose either origins or " M Distans o
destinations in the box “ Calculate Proximity Py CosficntCapaciy |57

Coefficients for” .

r— Pareto Cover Set ptian

= Retainallin case of duplicates

If the origins and destinations are not the same

Set: Ol | LCancel

« Select either origins or destinations

[ZSCHOOL1.DBF]

When calculating this accessibility measure a choice can be made between either just

counting the origins or using arelated variable for weighing the origin.

e Select either [Count] or a weight variable

e If you choose a weight variable, you must select the [PUP_12TO18] variable of which the
values will be added up
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In the box “Accessibility Parameters’ the maximum distance between the origins
(ZSETTLE1.DBF) and the destinations (ZSCHOOL 1.DBF) for calculating the proximity
coefficients should be entered.

* Enter adistance [10,000 (meters)]

NOTE: The unit to be used for determining the value to be entered depends on the unit that
was used for building the distance matrix. Often these are meters (as in this example). If a
different unit was used for building the distance matrix (kilometers, miles, yards, hours,
minutes etc.), the maximum distance val ue to be entered should be expressed in that same
unit.

In the “Accessibility Parameters’ box, in the entry box to the right of “Proximity Coefficient
Capacity”, the preferred number of origins within the set distance should also be entered. If
you have selected “Frequency”, you can just enter the number of origins from which the
destinations should be reached.

If you have selected a weight variable, the preferred value, based on the chosen weighing

factor, should be entered.
e Enter a number [3,000 (pupils)]

In this example, the number 3,000 represents the preferred number of pupilsin the age class
of 12 to 18 years old that should reside close enough to the school.
¢ Click on “OK”

The window “ Store results Proximity Coefficient calculation” pops up.

By checking “ Store”, the new variable and distances will be saved. To store the file proceed
asfollows:

Check “Store”

Enter a variable name in the “Filename or fieldname” entry box or accept the suggested name
Enter the number of decimals with which the values should be stored

Click on “OK”

Now the “Flowmap7 Report” window appears, stating that the writing of the field has been

completed successfully.
e Click on “Ok”

11.7 Potential Models

Potential values indicate the proximity to a potential market. Two approaches are possible.
On the one hand, proximity to a potential market of consumers might be of interest. For
example, companies usually want to know from which location they can reach a maximum
number of consumers. Such an approach calls for an origin constrained model.

On the other hand, proximity to a potential producer’s market might be the issue. For
instance, city planners may want to find out which location is suitable for new residential
development in the proximity of sufficient employment opportunities. In that case it might be
of interest that potential employment opportunities are located not too far from the new
residential area. Such an approach calls for a destination constrained model.

Potential values only have meaning in relation to each other. A value gives an indication of
the centrality of a destination in comparison to the centrality of other destinations that was
calculated in the same analysis. The location that isthe most central with regard to the
potential market gets the highest value. After that, all the other destinations potential values
are scaled to that value. Potential values are always non-negative numbers.
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11.7.1 An Origin Constrained Potential M odel

First an origin constrained potential model will be discussed in brief. Thiswill be followed
by the procedure to carry out using Flowmap.

An origin constrained potential model consists of the following formula:

P =% G* f(CyB) D

f(Ci,B) = exp(-B*Cy) in case of an exponential function
f(CiB) =C;? in case of apower function
where:

P, = Potential value for destination location |

O,  =Production value of origin location i

B = The distance decay parameter

C; = Distance between origin i and destination

Thus, the potential value of destination j depends on the production values (for instance, a
municipality’ s residential population) of all origins and the distances between the origins and
the destination concerned. Also, the distance decay parameter plays arolein representing the
importance of distance. A distance decay parameter indicates how important distance

between origins and destinationsis. If distance between origins and destinationsis not very
important, there is not much distance decay. The distance decay parameter then approximates
zero. If distance between origins and destinations is important, this means there is agreat dedl
of distance decay, resulting in alarger distance decay parameter.

NOTE: The magnitude of the distance decay parameter is not dependent only on distance

decay, but also on the unit in which - ; ;

distance is expressed. If distanceis

— Origin Attraction ' alue

Field 1399 <= Actual Values <= 44496, Sum:
353084

expressed in meters, the distance decay
parameter issmaller than if it were put
in kilometers. This should be taken into

account when comparing two distance ~ Destination Attraction Yalue
decay parameters. Field Inactive
The examplesin this section are all [ i

based on the distance matrix

— Scaling Parameters

ZROADDIS.012, containing distances | Sodle it S Scale Value: o0

between the Zeeland municipalities

— Digtance Decay Function

measured in meters over a network.

& Meutral " Exporential
Thisis how P {* Power 0 Tanner
you run an origin
constrained potential model: — Beta Walie
e Configure the project and enter | ¢ Calibrate o I TL % Fized
[Zroaddis.012] as the distance matrix
e Select “Analysis” in the menu bar ~ Model Parameters
« Select “Regular Accessibility Fixed Eieta Y alue: | 2
Measures . tean Trip Length: I -
« Select “Potential Scores” :
« Click on “Origin Constrained Potential Ll Ui Leigh s [ ;
Model” Convergence Criteriumn in 3 I =
A window pops up in which various e | Leres |
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settings can be made.

Topic Stara Filename or Mumber of
Figldname decimalz

In the “Origin Attraction Value” box, an
origin constraint must be entered.

Potential Score per destination as new column in

. Select an Origin Constraint in the C:\Program Files\flowmap?.Demodatatzeelandl. dbf v/ IPD[DES“’Q 'l |_2
“Origin Attraction Value” box
[POP_TOTAL]

In the “Origin Attraction Value” box
some statistics of the selected variable o | gore |
are shown. In this example, the total

number of people stored in variable POP_TOTAL is353,084. Thisis the total number of
inhabitants of the Zeeland province. The minimum number of residentsin a Zeeland
municipality is 1,399 and the maximum is 44,496.

The default value in the “ Scale to highest Score” box is 100. Thisindicates that every
destination (in this case, every municipality) will get a potential value scaled between 0 and
100. Unlessthere is agood reason to do so, this number should not be changed.

In the “Distance Decay Function” box four types of functions can be chosen for distance
decay. Thefirst oneisthe Neutral Function. Thisis used only in gravity modeling (see
Chapter 12). Running a potential model would result in the same outcome for each
destination. The fourth possibility, the Tanner function, is not yet available in Flowmap 7.
Both an exponential and a power function can be used for a potential model. For a potential
model usually a power function is used. Y ou can read more on the subject of power and
exponential functions in Chapter 6, which deals with gravity modeling.

* Select a distance decay function in the “Distance Decay Function” box [Power].

In the “Model Parameters’ box a distance decay parameter (Fixed Beta Value) must be set.
This parameter depends on the maximum distance people are willing to travel between an
origin and a destination. The default “beta” valueis 2. This value should be changed
depending on the spatial context.

* If the distance decay parameter’s default value must be changed, then enter a new value in
the entry box to the right of “Initial Beta Value”

Now all settings have been made.
* Click on “OK”

A window pops up allowing you to save the resultsin an attribute file.

By checking “ Store”, an new variableis saved. If you want to save the new variable proceed
asfollows:

Select “ Store”

Enter a variable name in the “Filename or fieldname” entry box

Enter the number of decimals with which the values should be stored

Click on “OK”

Now the *“Flowmap Results Confirmation” window appears, containing a column with the
observed values for each destination.
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11.7.2 A Destination Constrained Potential M odel

First a destination constrained potential model will be discussed in brief. Thiswill be
followed by the procedure to carry out using Flowmap.
A destination constrained potential model consists of the following formula:

P =% D" f(G;.B) 2

f(Ci,B) = exp(-B.Cy) in case of an exponential function
f(CiB) =C;? in case of apower function
where:

P, =Potential value for origin location j

D; = Attraction value for destination location j

B = The distance decay parameter

C; = Distance between origin i and destination

Thus, the potential value of origin i depends on the attraction values (for instance, a
municipality’ s number of jobs) of all destinations and the distances between the destinations
and the origin concerned. Also, the distance decay parameter plays arolein representing the

importance of distance. A distance decay parameter indicates how important distance
between origins and destinationsis. If distance between origins and destinationsis not very
important, there is not much distance decay. The distance decay parameter then approximates
zero. If distance between origins and destinations is important, this means there is agreat dedl
of distance decay, resulting in alarger distance decay parameter.

NOTE: The magnitude of the distance
decay parameter is not dependent only on
distance decay, but also on the unit
distanceit isexpressedin. If distanceis
expressed in meters, the distance decay
parameter issmaller than if it were put in
kilometers. This should be taken into
account when comparing two distance
decay parameters.

Thisis how to calculate a destination

constrained potential model:

e Select “Analysis” in the menu bar

* Select “Regular Accessibility Measures”

» Select “Potential Scores”

e Click on “Destination Constrained
Potential Model”

A window pops up in which various
settings can be made.

In the “Destination Attraction Vaue’ box,

adestination constraint must be entered.
e Select a destination constraint [POP_TO-
TAL]

destination constrained potential model

= Mrigit Attraction Yalue

Field Inactive

-

— Destination Attraction ' alue

1393 <= Actual Values <= 444396, Sum:
353084

— Secaling Parameters
[¥ Scale Highest Score ScaleWalue: 100

— Digtance Decay Function

€ Meutral (" Exponential
% Power € Tanner
— Beta alue
| Caibrate to L & Fived
— Model Parameters
Fixed Beta Value: I 2
kean Trip Length: I o
Ln Mean Trip Length: I -
Corvergence Criterium in &; I -
Ok | LCancel |

Below the box “ Destination Attraction Value” some statistics are displayed, indicating the
total number of peoplein the variable POP_TOTAL is 353,084. Thisisthe total number of
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inhabitants of the Zeeland province. The minimum number of peoplein a Zeeland
municipality is 1,399, and the maximum is 44,496.

The default value in the “ Scaling Parameters’ box is 100. Thisindicates that every
destination (every municipality in this case) will get a potential value scaled between 0 and
100. Unless there is a good reason for doing so, this number does not need to be changed.

In the “Distance Decay Function” you can choose one out of four functions for representing
distance decay. The first oneisaNeutral Function; however, this one only applies to gravity
modeling (see Chapter 12). If you were to use this for a potential model, it would result in the
exact same values for each destination. The fourth possibility, the Tanner function, is not yet
available in Flowmap 7.2. Either an exponential or a power function can be used for a
potential model. The main difference between a power function and a potential functionis
explained in Chapter 12 (Gravity Modeling).

» Select a power function in the “Distance Decay Function” box [Power].

To theright of the “Fixed BetaValue’ box adistance decay parameter (Fixed Beta Value)
must be set. This parameter depends on the maximum distance people are willing to travel
between an origin and a destination. The default “beta” value is 2. This value should not be

atered unless there is a good reason to do so.
« If the distance decay parameter’s default value must be changed, then enter a new value in
the entry box to the right of “Initial Beta Value”

Now all settings have been made.
e Click on “OK”

A window pops up allowing you to save the resultsin an attribute file.

By checking “ Store”, an new variableis saved. If you want to save the new variable proceed
asfollows:

e Select “Store”

« Enter avariable name in the “Filename or fieldname” entry box

e Enter the number of decimals with which the values should be stored

e Click on “OK”

Now the *Flowmap7 Report” window appears, stating that the writing of the field has been
completed successfully.

» Click on “Ok”

11.8 Multi Modal Accessibility Analysis

The Multi Modal analysis will analyze the accessibility over multiple transport modes. This
method is based on Qing Shen’s model and can be carried out with a minimum of two and a

maximum of four transport modes.

Qing Shen’s model consists of the following formula:

A =% (O NI Zm Zc P F(6GT)

where:
A" =The accessihility opportunity seekerswho livein zonei and travel by mode v
O, = Thenumber of relevant opportunitiesin zonej

f(t;") = Theimpedance for travel fromi toj by modev
P" =Thenumber of opportunity seekers who livein zone k and travel by mode m
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f(t™= Theimpedance for travel from k to j by mode m
For ametropolitan areawith N zones, i,j, k=1,2,3,...,N
For ametropolitan areawith M modes,v,m=1,2,3, ..., M

In the multi modal analysis the total supply, O;, the demand for opportunities, P,", and the
base mode, f(t;") and f(t4™), needs to be calibrated and entered. Together these will be
necessary to calculate the share of the 2™, 3" and 4™ mode related to the base mode.

Thisishow you run a multi model:

e Select “Analysis” in the menu bar

* Select “Regular Accessibility Measures”
e Click on “Multi Modal”

The “Model Accessibility” window pops up in which certain settings can be made. A
minimum of two modes is hecessary to carry out the modal accessibility analysis. To activate
the 3 and 4™ mode check the corresponding number in the “Number of different modes”
box. The field containing the total supply must be entered in the corresponding box in the
“Base Mode Data’ box. Furthermore the field containing the demand for opportunities must

be selected for every active mode. Also a distance decay parameter can be entered. The
function between power and exponential can be related and this related distance decay
parameter val ue needs to be entered.

In the “Base Mode Data” box:
Select the field containing the demand in the “Demand for Opportunities” box
Select the field containing the supply “Total Supply” box

. Modal Accessibility

~ Base Mode D ata

Digtance Table:

Distance Function:
{+ Exponential Funchion
€ Power function

Distance Decay Parameter:

o

~Mode 2 Data

Diztance T able:

Distance Function:
{*  Exponential Function
" Pawer function

Distance Decay Parameter:

= Mode 3i0ata
Diztance Table:

Froaddiz. 012

Distance Function:
{* Exporential Function
™ Power function

Distance Decay Parameter:

o ] 9
=hode 4 [ata

Distance T able:
Zroaddis. 012

Distance Function:
{* Exponential Function
" Power function

Distance Decay Parameter:

[ o [ o o] 0]
Diemand for Dppartunities: Diemand for Opportunities: Diemand for O ppartunities: Diemand for Dppartunities:
I[!Select...] =l I[!Select...] =] | =] |
Total Supply:
I[!Select...] j \coessibility Measure per transport mode, bazed on formula first suggested by Weibull

[197E) and recently generalized by Shen [1993]. Available opportunity [supply] iz weighed
by competing demand considering all modes of transpart

Lancel

Ok |
Mumber of different modes
’7 2 3 4 |

In the “Mode 2 Data’ box:
» Select the field containing the demand in the “Demand for Opportunities” box

¢ Click on “Ok”

A new window pops up in which multi modal calculations can be stored.
» Either accept the default file name or enter a new name in the “Filename or Fieldname” box
» Click on “Ok”

The multi modal analysis has now been carried out, the results can be checked by using the
table manager.
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11.9 Proximity Count in Competition

On the basis of a*“Proximity in Competition” analysis, a suitable location for a new service
can be calculated. For every potential new destination it is calculated how the origins are
divided between the new destination and the existing ones. Only the number of expected
origins per new destination will be shown in the results.

So, contrary to aregular proximity count, the competition between different destinationsis
taken into account when executing a“ Proximity Count in Competition”. An originisonly
assigned to a new destination when it is nearer than all other existing destinations. To do this,
avariableisrequired that represents the distance to the nearest existing destination for each

origin.

Thisvariableis calculated by carrying out a*“ Catchment Area Analysis’ first (see section
10.1). In order to be able to use this variable for a“Proximity Count in Competition” you
cannot enter a maximum reach and maximum capacity.

In the example below, the variable “DISTANCE” was cal culated with the help of a
“Catchment Area Analysis’. It has the same characteristics as the variable in the example in
section 10.1, except “ Distance Constraint” and “ Capacity Constraint”.

Then, adistance table [ZEEHEX.011] must be opened which has the same origins as the
previous catchment area analysis [ZSETTLE1.DBF]. The destinations are the potential new
locations [ZEEHEXO01.DBF]. How to add files to the project is discussed in part | of this

manual.

Now the program isready to carry out a

“Proximity Count in Competition”.

e Select “Analysis” in the menu bar

e Select “Accessibility Measures in
Competition”

e Click on “Proximity Count in
Competition”

A window pops up in which various
settings can be made.

In the box “Calculate Proximity Countsin
Competition for” either the destinations
(ZEEHEXO01.DBF) or the origins
(ZSETTLE1.DBF) can be selected. In
order to calculate how many origins can be
expected for each new destination location,
select destinations (ZEEHEX 1.DBF).
(Select originsif you would like to know
how many destinations per origin can be
expected.)

NOTE: The origins and destinations on
which a distance matrix is based can be
the exact samefile. If that is the case, then

Accessibility Analysis Modelling Parameters

— Calculate Prosimity Counts in Competition for

* [Destinations from zeehex01, dbf
= Origires from zzette].dbf

—WWeight varnable per Origin
Field:

I IF'UP_12TEI18 vI

— Competition distance per Origin

Field:

[z IDISTANEE vl

— Capacity warable per Destination
Field:

[Inactive] -

Be=Value <= 3313, Sum: 30736

alue Flange: 500- 18463, Sum:
JE52E7

|nactive

— Second Best Catchment Distance pen Ornigin
Field:

[Inactive] e

|nactive

—Acceszibility Parameter

' Mawimum Distance: I E
il Frowimity Coefficient Capacity | .
— Pareto Caver St Dption
™ Retain allin zase of duplicates
Ok | Cancel |

it is not possible to choose either origins or destinations in the “ Calculate Proximity

Coefficients for” box.

» Select either the origins or the destinations [ZEEHEX01.DBF]
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In the “Weight variable per Origin” box a choice can be made between either counting the

origins or using arelated variable for weighing the origin.

« Select either [Count] or a weight variable in the “Field:” box

e If you select a weight variable then you must select the [PUP_12TO18] variable of which the
values will be added up

In the “Competition distance per Origin” box, the variable must be selected that represents
the distance from the origins to the nearest original destination. This variable was cal culated

by the “ Catchment Area Analysis’.
e Select a variable [DISTANCE]

Finally, in the box “Accessibility Parameters’, the maximum distance between an origin and
adestination can be entered to the right of the box “Maximum Distance”. If the nearest
destination is further away than the maximum distance, the origin will not be assigned to a

destination.
e Enter anumber [10,000 (meters)] or make sure “Distance Constraint” is not ticked
e Click on “Ok”

A window pops up

allowi ng you to save the Topic Ctore Filename ar Mumber of
. . Fieldname decimals
re&JItS In an attri bUte Prozimity Count gcores as new column in zeehex01, dbf
file. By checking ' W | [pcacomet =] | [ 2
“Store”, anew variable
issaved. To storeas a
new file or field you can
accept the suggested
name or enter a new
name in the “Filename
or Fieldname” box. In ok Cancel
the box “Number of

D etermine which result(z] to save by [unlchecking “Store™. To stare as a new File or Field either accept

deCl ma| g’ you can set the suggested name of type in a brand new one. Alternatively ba ovenarite/madify existing data, uze the
. pull down menu to select an existing File or Field. Please note that in this latter case analysis results wil
the number of decimals always avenarite the full data file or field, whereas variable computation only modifies selected recaords

in which the results will
be shown. To store the file proceed as follows:

e Check “Store”

« Enter avariable name in the “Filename or fieldname” entry box [PUPILS10KM]
e Enter the number of decimals with which the values should be stored [0]

e Click on “OK”

Now the “Flowmap7 Report” window appears, stating that the writing of field PUPILS10KM

has been completed successfully.
e Click on “Ok”

Y ou can view the results by opening the table (Zeehex01.dbf):
e Select “File” in the menu bar

e Select “Table Manager”

e Click “View Table”

A window pops up in which you can select and open the table (Zeehex01.dbf). The table now
contains a column with the new calculated variable. The values thus stored in the new
variable represent for each potential new school the number of 12- to 18- year-oldsliving
within a 10 kilometer distance of the school for whom the new school is the nearest one.
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11.10 Proximity Coefficientsin Competition

Related to the “ Proximity Count in Competition”, the “Proximity Coefficientsin
Competition” is practically carried out the same. It will calculate for every potential new
destination how the origins are divided between the new destination and the existing ones.
Only the number of expected origins per new destination will be shown in the results. An
origin isonly assigned to a new destination when it is nearer than all other existing
destinations. To do this, avariable is required that represents the distance to the nearest
existing destination for each origin. Thisvariable is calculated by carrying out a“Catchment
Area Analysis’ first (see section 10.1).

In the example below, the variable “DISTANCE” was cal culated with the help of a
“Catchment Area Analysis’. It has the same characteristics as the variable in the example in
section 10.1, except “ Distance Constraint” and “ Capacity Constraint”.Then, a distance table
[ZEEHEX.011] must be opened which has the same origins as the previous catchment area
analysis [ZSETTLE1.DBF]. The destinations are the potential new locations
[ZEEHEXO01.DBF]. How to add files to the project is discussed in part | of this manual.

After the project has been edited the “ Proximity Coefficients in Competition” can be carried
out.

e Select “Analysis” in the menu bar

*  Select “Accessibility Measures in Competition”

e Click on “Proximity Coefficients in Competition”

A window pops up in which various

Settl ngS Can be maje' — Calculate Prozimity Coefficients in Competition for
& Destinations from zeehex01. dbf

In the box “Calculate Proximity € Origins from zsettle’.dbf

Coefficientsin Competition for” either the

—wfeight variable per Origin

destinations (ZEEHEX01.DBF) or the Fieldt
origins (ZSETTLE1.DBF) can be selected. M [Porzror =7
In order to calculate how many origins can

I Be=Value <= 3913, Sum: 242

— Competition distance per Ongin

be expected for each new destination o S
|ocation, select destinations ~ IDISTANCE -I I\g/sa5u265? Eiaithand o

(ZEEHEX1.DBF) (Select originsif you
would like to know how many destinations
per origin can be expected.). In the
“Weight variable per Origin” box achoice
can be made between e|ther Counti ng the —Seconld Best Catchment Distance per Origin
origins or using arelated variable for F[:Z':;tive] -
weighing the origin. In the “Competition

distance per Origin” box, the variable must [ #cosssiblity Parameters
be selected that represents the distance rC Maimur Distance: -
from the origins to the nearest original " Prosiity Coefficient Capaciy [~
destination. This variable was cal culated
by the “Catchment Area Analysis’.
Finally, in the box “Accessibility
Parameters’, the maximum distance ok | Cencel |
between an origin and a destination can be
entered to the right of the box “Maximum Distance’. If the nearest destination is further away
than the maximum distance, the origin will not be assigned to a destination. It is also possible
to enter a proximity coefficient capacity.

» Select either the origins or the destinations [ZEEHEX01.DBF]

e Select either [Count] or a weight variable in the “Field:” box

 Capacity vanable per Destination
Field:

[Inactive] -

Inactive

|hactive

— FParete Cover Set Dption

I™ | Rietain all i caze of duplizates
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* If you select a weight variable then you must select the [PUP_12TO18] variable of which the
values will be added up

e Select a variable [DISTANCE]

e Click on “Ok”

A W| ndOW pops up a| | OWi ng Store Proximity Coefficient in Competition Results

you to save the prOXi mlty Tapic Stare Filename ar Figldname Number of

SCores as anew COI umn I nan Prosimity Coefficient scores ag new column in —
attribute file. By checking zechex] dbf R | [PeostCompt - 2
“Store’, anew variable will
be saved. To store as anew
file or field you can accept
the suggested name or enter
anew namein the “Filename

or Fieldname” box. In the
box “Number of decimals’ 0Ok Cancel

yOU can set the number Of Dreterming which resultfz) to save by (unjchecking “Store”. To stare a3 a new File or Field either accept the

zuggezted hame or kype in a brand new ane. Altamatively ta ovenwrite/modify existing data, uze the pull down

deC| ma| S | n Wh| Ch the resul ts menu to select an existing File or Field. Please note that in this latter casze analysis results will always avenarite
K the full data file or field, whereas variable computation only modifies selected records
will be shown. To store the

file proceed as follows:

¢« Check “Store”

« Enter avariable name in the “Filename or fieldname” entry box

¢ Enter the number of decimals with which the values should be stored
e Click on “OK”

11.11 Average Distance in Competition

The measure used to find the best supply location with as goal the minimisation of the overall
average travel distanceis called ‘ Average Distance in Competition’. The “in competition”
means that already established supply locations are taken into account when looking for a

n_aN S'Ipply Ioca_ti on. Before the averwe Accessibility Analysis Modelling Parameters
dIStance scoresin Competltl oncan be_ — Calculate Average Distance in Competition for
Cal CUI ated a CatChment Area Anal ySl S {* Destinations fram zeehex01.dbf
needs to be carried out first (see section " Origins from zsstie?. dbf
10.1). In the example below, the variable P »
“ . i —wheight wariable per Origin
DISTANCE” was calculated with the help _— I
. : <="alue <= | Sum:
of a“Catchment Area Analysis’. It hasthe ¥ [pupztoie = I

same characteristics as the variable in the
examplein section 10.1, except “Distance

— Carmpetition distance per Origin

. . A Field: - L -
Constraint” and “Capacity Constraint”.Then, V¥ P ] [gg';;si‘ange- B00- 18483 Sum:

adistance table [ZEEHEX.011] must be
opened which has the same origins as the
previous catchment area analysis
[ZSETTLE1.DBF]. The destinations are the
potenti al new I Ocati ons [ZEEH EX OlDBF] . - Second Best Catchment Distance per Origin

- Capacity vanable per Destination
Field:

[Inactive] -

Inactive

How to add files to the project is discussed F[:i'::cm] — [lnactive
in part | of thismanual.
—Accesability Parameters

Now the programis ready to carry out the r Marimum Distance: —
“Average Distance in Competition” analysis. r Thieshold Capasity: —
e Select “Analysis” in the menu bar i
«  Select “Accessibility Measures in [ Pt Bovsn 55t Ui

Ccom petiti on” [~ Hetainall in case of duplizates
e Click on “Average Distance in

Competition” e L=iz=

111



A new window pops up in which various settings can be made.

In the box “Calculate Average Distance in Competition for” either the destinations

(ZEEHEXO01.DBF) or the origins (ZSETTLE1.DBF) can be selected. In the “Weight variable

per Origin” box a choice can be made between either counting the origins or using arelated

variable for weighing the origin. In the “Competition distance per Origin” box, the variable

must be selected that represents the distance from the origins to the nearest original

destination. This variable was calculated by the “Catchment Area Analysis’.

» Select either the origins or the destinations [ZEEHEX01.DBF]

e Select either [Count] or a weight variable in the “Field:” box

e If you select a weight variable then you must select the [PUP_12TO18] variable of which the
values will be added up

e Select a variable [DISTANCE]

e« Click on “Ok”

A window pops up
allowing you to save the : _ )

4 Topic Stare Filename or Fieldname Mumber of
average distance scores as decimals
a ne\N COI l.Jmn | nan . .j;:r::g&[?cllsbt?nce TCOMES a3 hew columi in o IW |_2
attribute file. By checking
“Store”, anew variable
will be saved. To storeasa
new file or field you can
accept the suggested name
or enter anew namein the
“Filename or Fieldname” Ok Cancel
bOX. In the bOX “ Number D eterming which result(s] to save by [unjchecking "Stare”. To store as a new File or Field either accept the

. y suggested name or type in a brand new one. Alternatively to ovenwiite/madify existing data, use the pull down
Of deCl mal S yOU can set menu to select an existing File or Field. Please note that in this latter case analysis results will always ovenarite

the full data file or field, whereas variable computation only modifies selected records

the number of decimalsin
which the results will be shown. To store the file proceed as follows:
Check “Store”

Enter a variable name in the “Filename or fieldname” entry box

Enter the number of decimals with which the values should be stored
Click on “OK”

The average distance scores have now been calculated and stored in the table. The results can
be viewed by using the table manager as explained in section 1.3.

11.12 Wor st Case Distance in Competition

The measure used to find the best supply location with as goal the minimisation of the worst
case travel distanceis called ‘Worst Case Distance in Competition’. The “in competition
means that already established supply locations are taken into account when looking for a
new supply location. Before the worst case distance scores in competition can be calculated a
“Catchment Area Analysis’ needs to be carried out first (see section 10.1). In the example
below, the variable “DISTANCE” was calculated with the help of a“Catchment Area
Analysis’. It has the same characteristics as the variable in the example in section 10.1,
except “Distance Constraint” and “Capacity Constraint”.Then, a distance table
[ZEEHEX.011] must be opened which has the same origins as the previous catchment area
analysis [ZSETTLE1.DBF]. The destinations are the potential new locations
[ZEEHEX01.DBF]. How to add files to the project is discussed in part | of this manual.

Now the program is ready to carry out the “ Average Distance in Competition” analysis.
e Select “Analysis” in the menu bar
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e Select “Accessibility Measures in Competition”
e Click on “Worst Case Distance in Competition”

A new window pops up in which various
settings can be made.

In the box “Calculate Proximity Countsin
Competition for” either the destinations
(ZEEHEXO01.DBF) or the origins
(ZSETTLE1.DBF) can be selected. In the
“Weight variable per Origin” box achoice
can be made between either counting the
origins or using arelated variable for
weighing the origin. In the “Competition
distance per Origin” box, the variable must
be selected that represents the distance from

the origins to the nearest original destination.

This variable was calculated by the

“Catchment Area Analysis’.
» Select either the origins or the
destinations [ZEEHEX01.DBF]

e  Select either [Count] or a weight variable
in the “Field:” box

e If you select a weight variable then you
must select the [PUP_12TO18] variable of
which the values will be added up

e Select a variable [DISTANCE]

e Click on “Ok”

Accessibility Analysis Modelling Parameters

— Calculate "Worst Caze Distances in Competition For
(+ Destinations from zeehex01.dbf
= Origing from zzettle1. dbf

—Weight variable per Origin
Field:

o IF'UF'_12TD18 VI

I Be=Value <= 3319 Sum: 30736

— Carmpetition distance per O
Field:

i IDISTANCE vI

rigin

rJaIue Range: 500- 18463, Sum:
i

E5267

Field:

[Inactive] -

— Capacity warable per Destination

Inactive

— Second Best Catchment Distance pen Drigin

Field: Inactive
[Inactive] -
—Aceessibility Parameters
r I awirum Distance: I )
r Threshald Capacity: I )
- FPareto Caver Set Dption
[~ Fietain &l in case of duplicates
Ok | LCancel

A window pops up allowing

you to save the worst case

Tapic Stare Filename ar Fieldname Murnber of
distance scores as a new : : derimals
column in an attribute file. e res s e ek ¥ |[wdstomet ]| [ 2
By checking “ Store”, anew
variable will be saved. To
storeasanew fileor field
you can accept the suggested
name or enter a new namein
the “Filename or Fieldname”
box. In the box “Number of - Carcel
deCI ma| S” yOU can set the Determine which result(s) to save by (unjehecking “'Stare”. To store as anew File or Field either accept the

. . . zuggested name or lppe in a brand new one. Alternatively to ovenarite/modify exizting data, uze the pull down
number Of deCI ma] Sin whi Ch menu to select an existing File or Field. Please note that in this latter casze analysis results will always ovenarite

the results will be shown. To

the full data file or field, whereas variable computation only modifies selected records

store the file proceed as follows:
¢ Check “Store”

e Enter avariable name in the “Filename or fieldname” entry box

¢ Enter the number of decimals with which the values should be stored

¢ Click on “Ok”

The average worst case distance scores have now been calculated and stored in the table. The
results can be viewed by using the table manager as explained in section 1.3.
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11.13 Threshold Distance in Competition

On the basis of a*“ Threshold Distance in Competition” analysis, a suitable location for a new
service can be calculated. The maximum distance up to which origins must be found in order
to reach a preset threshold is calculated. So, contrary to a“Regular Threshold Distance”,
competition is taken into account when executing a“ Threshold Distance in Competition”.
Only those origins, that are closer to the location of a potential new destination than to an
existing one, are considered in the analysis. An origin isonly assigned to a new destination
when it is nearer than al other existing destinations. To do this, avariable is required that
represents the distance to the nearest destination for each origin.

Thisvariableis calculated by carrying out a*“ Catchment Area Analysis’ first (see section
10.1). In order to be able to use this variable for a*“ Threshold Distance in Competition” you
cannot enter a maximum reach and maximum capacity.

In the example below, the variable “DISTANCE” was calculated with the help of a
“Catchment Area Analysis’. It has the same characteristics as“ALOC10KM” in the example
in section 11.5, except “ Distance Constraint” and “ Capacity Constraint”.

Then, adistance table [ZEEHEX.011] must be opened which has the same origins as the
variable representing, for each origin, the distance to the closest destination
[ZSETTLEL1.DBF]. The destinations are the potential new locations [ZEEHEX01.DBF].

Now the programisready to carry out a“ Threshold Distance in Competition”.

e Select “Analysis” in the menu bar

* Select “Accessibility Measures in Competition”
e Click on “Threshold Distance in Competition”

A window pops up in which various
settings can be made.

In the box “Calculate Threshold Distances
in Competition for” either the destinations
(ZEEHEXO01.DBF) or the origins
(ZSETTLE1.DBF) can be selected. If you
want to calculate the distance up to which
origins are required in order to reach the
threshold for the destinations, select
destinations (ZEEHEX 1.DBF). Select
origins (ZSETTLE1.DBF) if you would like
to know the distance to a predefined
number of destinations (threshold).

NOTE: The origins and destinations on
which a distance matrix is based can be
the exact samefile. If that is the case, then
it is not possible to choose either origins
or destinationsin the “ Calculate Proximity
Coefficientsfor” box.

Accessibility Analysis Modelling Parameters

— Caleulate Threzhold Distances in Competition for

e Destinations from zeehex01.dbf
" Origing from zsettle] . dbf

—Wheight variable per Origin
Figld:

[Ei IF'LIF'_12TEI'|8 vl

B¢=Value <= 3919, Sum; 30736

— Competition distance per Origin
Field:

- IDISTANCE vl

alue Range: 500- 13463, Surm:
965267

- Capazity vanable per Mestination
Field:

[Inactive] -

Inactive

— Second Best Catchment Distance per Wngin
Field:

[Inactive] -

Inactive

— Accezzibility Parameters

'l bl amirnurn Distance: I E
W Threshold Distance Capacity I 100d

= Fareta Corver Sef Dption

[~ | Betain allin caze of duplicates

i I
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» Select either the origins or the destinations [ZEEHEX01.DBF]

Now, in the “Weight variable per Origin” box a choice can be made between either just

counting the origins or destinations ([Count]) or using arelated variable as a weighing factor.

e Select either [Count] or a weight variable

e If you choose a weight variable, you must select the [PUP_12TO18] variable of which the
values will be added up

In the box “Competition distance per Origin”, the variable must be entered representing the
distance between the origins and the original destinations.

This variable was calculated earlier with the help of a“ Catchment Area Analysis’.
e Select a variable [DISTANCE]

Finally, in the box “Accessibility Parameters’, you must enter the number of required origins
to theright of the entry box “ Treshold Distance Capacity”. If you have selected [Count], the
minimum number of origins must be entered. If you have selected aweight variable, the
preferred value based on the weighing factor, must be entered.

e Enter anumber [1,000 (pupils)]
e Click on “Ok”

A window pops up allowing you to save the results in an attribute file. By checking “ Store”,
an new variable is saved. If you want to save the new variable and proceed as follows:

» Select “Store”

« Enter avariable name in the “Filename or fieldname” entry box

* Enter the number of decimals with which the values should be stored

e Click on “OK”

Now the “Flowmap7 Report” window appears, stating that the writing of field PUPILS10KM
has been completed successfully.
» Click on “Ok”

Y ou can view the results by
H . Flowmap 6.3 Results for thresh_comp
opening the table (Zeehex01.dbf):
« . . LABEL [<COORD |TCOORD ‘SIZE ‘THRESH_CDHP =
. Se|ect F||e in the menu bar 1o 373594 .4 3740400 63.625,9200
1000 7449624 381194 _4 3740400 61._185,2600
. SeleCt * Table Man ag er” 1006 744596 24 35159544 3740400 10.504,5400
. . 1007 73457 .24 393794 _4 3740400 1Z_401,5800
* Click “View Table” 1008 74436.24 395594.4 3740400 14.377,3700
1003 73457.24 3573944 3740400 6.564,6100
1032 7657424 377594 _4 3740400 6Z_780,5800
. . . 1032 75535.24 3733944 3740400 51.953,2000
A window pops up in which you pestace  muisaa  svevson  eseareamn
1041 75535.24 3537944 3740400 1z.342,1000
can %Iect and Open the table Los z0468.24 363194.4 3740400 54.372,9800
107 19423 .24 364394 4 3740400 64_080,7700
(Z&hool ldbf) . The tabl e nOW 108 z0465. 24 366794 .4 3740400 62.170,7300
. . 102 19423 .24 368594 _4 3740400 61.372,7800
contains anew COI umn W|th the 110 2046824 370394, 4 3740400 50.103,5700
111 19423 .24 3721944 3740400 &0_006&,8800
a] I ed H abl Th a] h 112 20468, 74 3723944 2740400 58.125,9000
calculat varl € e values thus 113 15425.24 3757944 3740400 58.137,4500
1 1 114 Z0468 .24 377594 _4 3740400 56_43Z,9600
stored in the new variable,
H 124 Z0468 .24 395594 4 3740400 8.170,3740 -
represent for each potential new :
DISCARD I

school, the distance from where
pupils must come in order to reach the threshold of 1,000 pupils and at the same time
frequent the nearest schooal. If a potential new location does not reach the minimum number
of origins, the distance is set to the maximum distance to the area boundary.
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11.14 Gravity Surface Analysis

With a“ Gravity Surface analysis’, the best location for a new service can be determined. Not
only the location with regard to the market (i.e. population), but also with regard to the
existing similar servicesis taken into account. For each potential location for a new service,
the expected number of usersis calculated by carrying out an origin constrained potential
model, whereby the demand is divided between existing destinations and potential new ones.
However, Flowmap does not give the results of the newly calculated expected values for
existing destinations.

The origin constrained gravity model is discussed in section 12.2.3. The “ Gravity Surface
Analysis’ isderived from this model and consists of the following formulas:

Ty =Wi* Dy * f(Cq, B) 1 Zi Wi * f(C, B) + Wi * f(CiiB)

Ok = Zj Tkj

f(Cy, B)=exp(-B,Cy) incaseof an exponential function

f(Cy B)=Cy*® in case of a power function

Where:

W, = Attraction value for destination location i

G = Distance between origin i and destination |

B = Distance decay parameter

Ty = Expected number of trips between origin location j and potential destination k
W = Attraction value for potential destination location k

D; = Demand from origin location j

Cy = Distance between origin i and potential destination k

O = Expected number of tripsto potential destination location k

The expected number of tripsto potential destination location k (Oy) depends on both the
location of k with regard to existing destination locations and k' s location with regard to the
origin locations. A distance decay parameter indicates how important distance between
origins and destinations is. The bigger the distance decay, the more important distance
between origins and destinations becomes.

In this example, the same data are used that were used to calculate the proximity count in
competition and the threshold distance in competition, namely the data on secondary schools
and municipalities in the Zeeland province, and a hexagonal tessellation of Zeeland asan
indication of all potential locations for a new secondary school.

* Configure the project and enter (once more) [Zroaddis.012] as the distance matrix

Thisishow to carry out a gravity surface analysis:
e Select “Analysis” in the menu bar

e Select “Accessibility Measures in Competition”
e Click on “Gravity Surface”

A window pops up in which various settings can be made.

In the top box, you can choose which distance matrices you want the program to use. In the
box “Clients to current services’ the distance matrix containing the distances between origins
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and current destinations must be selected. In the box “ Clientsto potential services’, the
distance matrix containing the distances between the origins and the locations of potential
new destinations must be selected. In both distance matrices the demand (origins) must

therefore be the same. One of both distance matrices must be opened.
* Select adistance matrix in the box “Clients to current services” [ZSCHOOL.011]
e Select a distance matrix in the box “Clients to potential services” [ZEEHEX.011]

NeXt’ inthe bOXGS % Gravity Surface calculation parameters |
“Current Service
Attraction” and o _ a s
“ . . ks b L 2 le4 | ket ]
POtentIa| SerV| Ce I2enls [0 CUMent 2ervices lents [ polentlal services:
|zscHoOL.m1 =l | ZEEHEX.011 El

— Distance tables

Attraction” you must
indicate whether

; — Current Service Attraction: — — Chent Constraints: — Potential Service Attraction:
attraction values of the From: ZSCHOOL1.DBF From: ZSETTLE1.DEF From:; ZEEHEX01.DBF
current services and Humber of objectz: 8 Humber of objectz: 131 Mumber of objectz; 493
attraction values of the " Frequency " Frequency " Frequency

, SECISCHOOL 4] SECSCHO ) FUP 127016
be taken into account. SEC25CHONL DISTANCE
If they should be taken J CODISTAN

into account, select
“\Wei ghed,, and select Range: 0-3319 Range: 0- 4000 Range: 0-4
arelated variable to — Distance decay functions: — Initial Beta Yalue:
serveasawe ghl ng i [eutral 0 Exponential I 2
factor. Select
“Frequency” if the
attraction values are
not to be taken into account and are therefore the same for each destination. In the boxes
“Current Service Attraction” and “Potential Service Attraction” the same choice must be
made, otherwise the origins will be allocated incorrectly to the destinations.

In the box “Client Constraints’, a choice can be made between either counting the origins (by
selecting “Frequency” or using arelated variable as aweighing factor by selecting
“Weighed”.

* Select “Frequency” or “Weighed” in the box “Current Service Attraction”

« If you selected “Weighed”, you will still have to select a variable as a weighing factor
[ATTRACSCHO]

i« Power & Tanner

e Select “Frequency” or “Weighed” in the box “Client Constraints”
« If you selected “Weighed”, you will still have to select a variable as a weighing factor
[PUP_12T0O18]

* Select “Frequency” of “Weighed” in the box “Potential Service Attraction”
« If you selected “Weighed”, you will still have to select a variable as a weighing factor
[ATTRACHEX]

If there are no suitabl e attraction values in the attribute file for the potential services (in this
example: ZEEHEXO01.DBF), you must, before you start running a Gravity Surface analysis,
(if you selected the option “Weight”) add a new field containing attraction values to the
attribute file. These values will all be identical and must be relatively close to the attraction
values of the current services. In our example, in the file ZEEHEX01.DBF, each hexagon of
the variable PUP12_TO18 was given the attraction value of 4,000 (pupils).

In the “Distance Decay Function” box, you can select one of two functions that can be used
for apotential model: an exponential function and a power function. For more information on
the subject of power and exponential functions, see Chapter 12, which deals with gravity
modeling.

» Select a distance decay function in the “Distance Decay Function” box [Power Function].
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To theright of the “Initial BetaVValue’ box a distance decay parameter (Initial Beta Value)
must be set. This parameter depends on the maximum distance people are willing to travel
between an origin and a destination. The default “beta” valueis 2. This value should not be
atered unless there is a good reason to do so.

< If the distance decay parameter’s default value must be changed, then enter a new value in
the entry box to the right of “Initial Beta Value”

Now all settings have been made.
» Click on “Ok”

A window pops up allowing you to save the results in an attribute file or to look at them
immediately.

By checking “ Store”, an new variable is saved. If you want to save the new variable proceed

asfollows:

Select “Store”

Enter a variable name in the “Filename or fieldname” entry box

Enter the number of decimals with which the values should be stored
Click on “Ok”

Now the “Flowmap7 Report” window appears, stating that the writing of the field has been

completed successfully.
e Click on “Ok”

In this example you will find in the new column at every hexagon the expected number of
pupils should a new school be opened. Y ou can view the results with the Table Manager asis
discussed in part I.
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CHAPTER 12

Gravity Modeling

This chapter discusses thefirst part of the Flowmap models section. Gravity modeling is used
for analyzing spatial interactions. Data on observed trips can be analyzed. With the results of
this analysis, predictions can be made with regard to potential future trips between origins
and destinations. Not only the length of these trips, but also the amount of interaction
between origins and destinations are taken into account. The amount of interaction between
two areas is supposed to be directly related to the attraction of the areas and inversely to the
distance between the two.

The fact that the amount of interaction is related to the distance between origins and
destinations means that the attraction value of a destination isinversely proportional to the
distance between origins and destinations. And inversely, the interaction between an origin
and its surrounding destinations decreases as the destinations are further away from the
origin. The function describing the attraction val ue between origins and destinations within a
certain distance is called a distance decay function. The principle of this function is derived
from physics: the famous law of gravity formulated by Newton. Thisiswhy this method is
usually called gravity modeling.

Four types of distance decay functions are usually used:

1. Aneutral function. Thisis used only to demonstrate that there actually is distance decay.
It will not be discussed any further in this manual.

2. Anexponential function. Compared to a power function (see 3 below), an exponential
function represents a quickly declining distance decay

3. A power function. Compared to an exponential function (see 2 above), a power function
represents a more gradually declining distance decay

4. ATanner function. Thisfunction is not yet availablein Flowmap 7. It will not be
discussed any further.

Gravity modeling consists of three types of analyses. Firstly, the calculation of the mean trip
length (MTL) of observed tripsin the past. With this analysis, the distance people are willing
to travel for a certain purpose can be calculated. For thistype of analysis, no distance decay
function is necessary. The calculated mean trip length can be used as input to calculate the
distance decay function.

Secondly, the calculation of the distance decay function of observed trips. With the help of
this function, we can gain insight in the distance decay over a certain period in the (recent)
past between origins and destinations in a given area. For this analysis, a doubly constrained
model is used. The sum of the estimated number of trips from every origin must be equal to a
preset number per origin. The sum of the estimated number of trips to every destination must
be equal to a preset number per destination. As the estimated number of trips must be equal
to a preset number of trips (per origin and destination) both from each origin and to each
destination, this model is called a doubly constrained model. The number of trips that must be
preset from each origin and to each destination can be derived from the number of observed
tripsin the past. Also, an estimate must be made of the mean trip length between origins and
destinations. To do this, you can use the observed MTL. However, thisis not necessary.

The third type of gravity modeling is an analysis during which predictions are made about
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future trips between origins and destinations. The results of the analysis of the observed trips
can serve as a basis for this type of modeling. However, that is not necessarily the case. Four
different types of models are distinguished to carry out this analysis:

1. Theunconstrained model. To calculate the distance decay parameter, an estimate must be
made of the mean trip length between origins and destinations. The number of trips
between origins and destinations is determined by their production and attraction value
respectively.

2. Theorigin constrained model. For thismodel, it is also necessary to make an estimate of
the mean trip length between origins and destinations. Moreover, the sum of the
estimated number of trips from every origin must be equal to a preset number per origin.
The number of tripsto every individual destination is determined by the attraction value
of the destinations.

3. Thedestination constrained model. This model also requires an estimate of the mean trip
length between origins and destinations The sum of the estimated number of trips to
every destination must be equal to a preset number per destination. The number of trips
from every individual origin is determined by the attraction value of the origins.

4. The doubly constrained model. The sum of the estimated number of trips from every
origin must be equal to a preset number per origin. The sum of the estimated number of
trips to every destination must be equal to a preset number per destination. Besides that
the number of trips from every origin to any destination isinversaly related to the
distance between origin and destination.

NOTE: In the models that were discussed above mention is made of the fact that the number
of trips to be calculated has to be equal to a preset number per origin or destination. Thisis
not exactly the case; in fact the predefined number of trips per origin or destination hasto be
approximated as closely as possible.

When calculating the various gravity models, a so-called Convergence Criterion hasto be
set. This criterion determines how well the number of trips has to match the set number of
trips. If the converge criterion is set too wide, the number of trips to be cal culated matches
the set number less accurately.

Finally, related to the gravity analysis, Garin-Lowry will be discussed. The Garin-Lowry

model incorporates a number of calculation cycles of an origin and a destination constrained
model.
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12.1 Opening a Distance Matrix

In order to run a gravity model, a distance matrix has to be opened. The way to open a
distance matrix is explained in section 1.2.2. The procedure is repeated briefly here.

Thisis how to open a distance matrix:

e Select “ File” in the menu bar

Select “New Project”

Click in the blank “Distance Table” box

The “Open Distance Table” window pops up, select a distance file [ZROADDIS.012]
Click on “Open”

A distance matrix can be based on airline distances, or distances measured over a network (a
road map). The matrix that is used as an examplein this chapter [ZROADDIS.012], contains
distances in meters, measured over aroad network. The Zeeland municipalities will serve
both as origins and destinations. The municipality data are stored in ZEELAND1.DBF.
Flowmap can calculate distance matricesitself. Thisis discussed in Part |1, Chapter 7.

NOTE: A distance matrix always refers to a specific map of origins and destinations. If
origin and destination maps have not been opened yet, Flowmap always opens them upon
opening the distance matrix. If origin and/or destination maps that are not related to the
chosen distance matrix were already opened, Flowmap closes these maps automatically and
opens the origin and destination maps related to the distance matrix.

In order to determine the mean trip length of observed trips, aflow data file must be opened:
* Click in the blank “Flow File” box

* The “Open Flow File” window pops up, select a Flow file [FORE9502.DBF]

e Click on “Open”

* Click on “Ok”

A map file (area map) does not need to be opened.

* Inthe “View Settings” box you can check the boxes right of “Origin File” and “Destination
File in the “All” column

Click on the “Set” button

In the box right of “Measurement Unit” select [Meters]

Click on the “Save As” button and choose a proper project name in the new window

Click on “Save” to save the new project

12.2 Gravity Modeling

This section discusses several gravity models. First we will focus on calculating the mean trip
length (MTL). Next the doubly constrained gravity model will be discussed with which the
distance decay function of observed trips can be calculated. After that, the interaction
prognosis models will be discussed: the production constrained, attraction constrained, and
unconstrained model.

Because the data output of al gravity modelsis similar with each model, thisis explained in

a separate section (12.2.5), which will be referred to repeatedly. An exception, however, is
the Garin-Lowry model. Data output related to this model will be discussed at the end of the
section explaining it.
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12.2.1 DeterminingtheMean Trip Length of Observed Tripsin the past

The observed MTL providesinsight into the distance people have traveled for a certain
purpose. The MTL can aso serve as an input factor in agravity model. The default distance
in Flowmap is based on the maximum and minimum distances from the distance matrix.

Y ou can aso determine amean trip length yourself. Or you can use the mean trip length of
observed tripsin the past.

Thisishow to determineit:

e Select “Graphs ” in the menu bar

» Select “Actual Trip Length Distribution”

~ TRIP LEMGTH STATISTICS
Source Filename (é& Field) -
Distance Table: Zroaddis. 012 —:» LEHGTH
Intrazonal Distance: zee=landl . dbf —r ———————
Ob=zerved Flows: Fore950Z.dbt
Expected Flows:
Distance Potential Actual
Minimuam: 500 5585, 281
Mazimuam: 100967.5 74612 .79 _I
rImpedance scale
% Lineair = Logarithmic
Trip Frequency Distribution
5422
10665 ©
B
5
E
2711 R
v
E
13555 |
II-IIIIIIIIIIIIIIIIIIIIII|:I
Min Distance Max
Frrint | Save | Done |

The information display window shown above pops up.

A fregquency distribution is shown. The X-axisis divided into classes by default in alinear
way. The difference between the shortest and longest possible distances is divided into forty
egual-width classes on the X-axis. The number of trips actually made per classis displayed
on the Y-axis. Usually there are many short distance trips. If alinearly scaled X-axisis used,
most trips will be found in only a few distance classes. For a better view of the short-distance
trip distribution, you can view an X-axis with alogarithmic scale. By selecting “Logarithmic
Statistics” in the top section of the window, the X-axisis displayed in alogarithmic scale.

In the box above the frequency distribution the following statistics are displayed:

*  Minimum and maximum distance; the “Potential” column displays possible minimum and
maximum distances in the ZROADDIS distance matrix. The “Actual” column displays the
minimum and maxi mum distances that have actually been traveled.

» The mean trip length; displayed both in linear distance (for an exponential distance decay
function) and as alogarithmic distance (for a power distance decay function). In this
example the commuters on average travel about 16 kilometers from home to work and
back.

» The number of flowsis displayed both in absolute numbers and in percentages. Apart from
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the total number of flows, the number of intrazonal flows and the number of flows with the
shortest distance is shown. The shortest distance is set while building a distance matrix
(see Chapter 7). In this case, it is 500 meters. Finally the number of non-zero cellsis
shown (combinations of origins and destinations between which trips take place).

If you want to use the observed MTL asinput for calculating the distance decay function, you
will have to remember it (about 15,750 meters for an exponential function, or 9,58 for a
power function). It might be a good idea to write it down, since Flowmap does not store it.

How exactly to useit is explained in the following sections.
* Click on “Done” to continue

NOTE: It isalso possible to print the “ Trip Length Satistics” window by clicking the
“Print” button or to save it as a Bitmap (.bmp) or Jpeg file (.jpg) by clicking the “ Save”
button.

12.2.2 TheDoubly Constrained Gravity M odel

First the doubly constrained model will be explained briefly. Next, the steps to be taken in
Flowmap will be discussed. A doubly constrained gravity model estimates the most probable
distribution of flowsin amatrix of origins and destinations.

The model consists of three formulas;

T = Ai.B;.O.D; f(Cji,B) 1)
Ai =1/(; B;.D;.f(Cyj,B)) 2
B =1/ (% A.O.f(C;i,B)) 3

f(Ci,B) = exp(-B.C;j)  incase of an exponential function
f(CiB)=C;*? in case of a power function

w
T; = theestimated number of trips between origini and destination |
A;  =thebalancing factor for origini

B; =thebalancing factor for destination

O =theconstraint valuefor origin i

D; =theconstraint value for destination j

B = the distance decay parameter

C; = thedistance between origin i and destination

The balancing factors ensure that the sum of the estimated outflows per origin equals the
known origin total and the sum of the estimated inflows per destination equals the known
destination total.

Formula 1 calculates the actual tripsin the origin destination matrix.

Formula 2 takes care of equating the total number of trips from origins in the matrix to the set
number (the “origin constraint”).

Formula 3 takes care of equating the total number of trips to the destinations in the matrix to
the set number (the “destination constraint™).

The value of the distance decay parameter should be known before the equations given above
can be solved. Flowmap offers the possibility of entering the value of this parameter yourself
based upon theoretical considerations or earlier research, or the model can be calibrated on
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the Mean Trip Length. In the Beta value box you will find the option “Calibrate on MTL",
which means that the model estimates the interaction matrix on the basis of the origin and
destination totals and Flowmap determines a starting val ue for the distance decay parameter.
The estimated MTL isthen calculated using the following formula:

MTL =(Z 2 T.Cy) 1 (Zi & Ty) 4
where:
T;  =theestimated number of trips between origin i and destination j

C; =thedistance between origini and destination j

If the distance cal culated with the starting value of the distance decay parameter (3 diverges
too much from the set MTL, the above-mentioned steps are all run through again, until the

estimated MTL equalsthe set MTL.

NOTE: If you determine the value of the distance decay parameter or the value of the MTL
yourself and not on the basis of your own observed data, you should check whether those
values are feasible for the data you have. The Range option in Flowmap 7 Professional

makes this possible.

Thisishow to run adoubly constrained gravity model:

doubly constrained gravity model

* Select “Models” in the menu bar
e Select “Gravity Models”
e Select “Doubly Constrained”

The “Doubly constrained gravity model”
windows pops up, in which various
settings can be made.

Next, both an origin constraint and a

destination constraint have to be set.

e Select an origin constraint in the
“Origin Constraint Value” box
[HERKFORENS]

e Select a destination constraint in the
“Destination Constraint Value” box
[BESTFORENS]

e Select adistance decay function in the
“Distance Decay Function” box
[Exponential Function]

In the example used in this chapter, the
variables HERKFORENS and
BESTFORENS are used as an origin
constraint and a destination constraint
respectively. These variables contain the
total daily outflow per municipality and
the total daily inflow per destination in
1995.

These variables are calculated with the

r— Origin Congtraint */ alue

Field

IHEFIKFEIFHENS vl

B2 <= Actual Values <= 3190 Sum:
28099

— Destination Constraint ' sl

=

Field

28 <= Actual Yalues <= 5339, Sum:
28099

IBESTFDHENS vl

— Scaling Parameters
[~ | Seale Highest Scare

Scale Walue: 100

— Digtance Decay Function

= Meutral % Exponential
= Power € Tanner
— Beta Value
| @ Calbrate o MTL O Fived
— Model Pararneters
Initial Beta Walue: I 6.349207E-05
Mean Trip Length: I 15750
L Mean Trip Length: I 9 EE4536
Convergence Crtenium in Z: I 1
Ok | LCancel |

commuter flows stored in the FORE9502.DBF file. Flowmap provides a special procedure
for adding an attribute (i.e. an attribute file, a point location map) of total outflows per origin
and total inflows per destination, gathered from a file with flow data. This procedureis
discussed in section 12.5. Of course origin and destination constraint data do not necessarily

need to be derived from aflow datafile.

¢ Choose “Calibrate to MTL” in the “beta value” box
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In the “Modeling Parameters’ box some changes can be made.
* Enter the MTL in the entry box to the right of “Mean Trip Length” [15,750 (see section 11.2.1)]

NOTE: We chose to set the MTL equal to the one that was calculated using the observed flow
data. The alternative isto enter a value for the distance decay parameter.

The convergence criterion must also be set. This determines how well the number of trips that
isto be estimated from the origins and to the destinations has to equal the set variables for the
origin and destination constraints respectively. The convergence criterion also determines
how well the MTL that isto be estimated has to equal the distance as was set above.

« Enter avalue in the entry box to the right of “Convergence Criterion” [1(%)]
¢ Click on “OK”

A window pops up allowing you to save the results in an attribute file. By checking “ Store”,
an new variable will be saved. See section 12.2.5.

Now the model is = - -
calculated. As soon asthe _
. Hodel Iteration 1: =]
procedure is completed, a Beta value: , 0000635
. . . Target Hean Trip Length: 15750, 000
WIndOW appears dlsplaylng Target Log Mean Trip Length: 9.6645960
i Eztimated Mean Trip Length: 17746950
thevalue of the dIStanPe REenaining deviation (abs): 1996, 9530
decay parameter. In this Remaining deviation (%) 12.679070
example the outcome is Hodel Tteration 2
Beta walu=: . Qooo?1s
0.0000754. By theW&y, Target Mean Trip Length: 15750, 000
Flowmap does not store Target ILog Mean Trip Length: 9. 6645940
. Eztimated Mean Trip Length: 16400,140
this parameter. If Remaining deviation (abs): 65014060
nece$ary thefigure Femaining deviation (&%) 4,1278770
should be remembered or Hodel Iteration 3:
. Beta walue: . 0onoo7E4
written down. Target Mean Trip Length: 15750, 000
Target Log Mean Trip Length: 9.8645960
hed E=ztimated Mean Trip Length: 1580f. 340
NOTE: T istan Remaining deviation {abs): 56.335940
O e distance Femnaining deviation (&) L3E7RAEBED
decay parameter
(00000754) inthis Calibration completed successiully! =
examplels_vgry small and = | 0 |
seems negligible.

However, the small value is not necessarily caused by a small distance decay. In this case the
small valueis caused by using meters as a unit. Per meter the distance decay is not very big.
If kilometers had been used, the val ue of the distance decay parameter would have been
much higher.

e Click on “OK”
Now the “Flowmap7 Report” window appears, stating that the writing of the field has been

completed successfully (see section 12.2.5).
e Click on “Ok”
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12.2.3 TheOrigin and the Destination Constrained Gravity Models

The Origin and Destination constrained gravity models are used mostly for predictions about
future interactions between origins and destinations. Both are singly constrained models.
Both models work in the same fashion, only the direction differs. In an origin constrained
model the number of people originating from certain locations is fixed; it is predicted where
they will be going. In adestination constrained model the number of people going to certain
destinationsis fixed; it is predicted where they will originate from. In this section a
destination constrained model will be discussed.

First some explanation will be given of the singly constrained model. After that the Flowmap
steps to take will be demonstrated.

The singly constrained gravity model estimates the most probable distribution of movements
in amatrix with origins and destinations. The model consists of two formulas. For a
destination constrained model these are:

Tj = ByWi:Dy« f(Cij,B) )

B =1/ (Z Wif(Cy,B)) (6)

f(Ci;,B) = exp(-B*Cjj) incase of an exponential function
f(CiB) =C;? in case of a power function

where

Tjj = the estimated number of trips between origin i and destination |
B; = the balancing factor for destination |

W, = the attraction value for origin i

D; = the constraint value for destination j

B = the distance decay parameter

o = the distance between origin i and destination

Formula5 calculates the actual number of tripsin the matrix of origins and destinations.
Formula 6 makes sure the total number of trips to the destinations in the matrix is equal to the
set number (the destination constraint).

Just asin the case of the doubly constrained model you can choose to calibrate the model on
the MTL or to determine the value of the distance decay parameter yourself.

Thisis how to calculate a destination constrained gravity model:

« Select “Models” in the menu bar

e Select “Gravity Models”

e Click on “Destination Constrained”

A window pops up in which various settings can be made.

A production value and a destination constraint must be entered.
» Select a production value in the “Origin Attraction Value” box [POP_TOTAL].
« Select a destination constraint in the “Destination Constraint Value” box [BESTFORENS]
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In this example, the BESTFORENS
variable was chosen for a destination
constraint. In this variable, the total
daily inflow per destination in 1995 is
stored.

Thevariableis calculated using the
commuter flowsthat are stored in the
FORE9502.DBF file. Flowmap
provides a special procedure for
adding total inflow per destination and
total outflow per origin to the attribute
file (or the “points map”), derived
from aflow datafile. This procedureis
discussed in section 12.5.

NOTE: If an origin constrained model
isto be run, then select the option
“Origin Constrained Gravity Model”
instead of the “ Destination
Constrained Gravity Model” . Next an
origin constraint must be entered in
the“ Origin Constraint Value” box,
and an attraction valuein the

“ Destination Attraction Value” box.

destination constrained gravity model

— Origin Attraction Walue
Field

IF'DF'_TDT!—\L vl

1399 <= Actual Walues <= 44496 Sum:
353084

— Destination Constraint 'V alue

Field 26 ¢= Actual Values <= 5339, Sume

IEESTFDHENS v[ 28033

— Scaling Parameters

[~ Scale Highest Scare Scale Walue:

100

— Distance Decay Function

= Meutral % Exponential
= Power = Tanner
— BetaValue
| caibateoMTL @ Fived
— Model Parameters
Initial Beta Y alue: I 0000754
kean Trip Length: I 15750
L Mean Trp Length: I 9 BE4596
Convergence Criteriun in % I 1
Ok | Lancel |

« Select adistance decay function in the “Distance Decay Function” box [Exponential]

Some settings can be made in the “Modeling Parameters” box. The choice depends upon
what you have chosen in the beta val ues box, this time we will use afixed value.

* Choose “Fixed” in the “beta value” box

« Enter the beta value you found when calculating the doubly constrained model (see section
11.2.2) in the entry box to the right of the “Initial Beta Value” [0,0000754]

¢ Click on “OK”

A window pops up allowing you to save the results in an attribute file. By checking “ Store”,
an new variable will be saved. See section 12.2.5.

Now the model is being calculated. Once this procedure is completed, the MTL (Cal culated

Distance) is calculated using the
production values of the origins and
the destination constraints. In this
exampleit is 13,003.2 meters.

e Click on “OK”

Now the “Flowmap7 Report” window
appears, stating that the writing of the
field has been completed successfully

(see section 12.2.5).
e Click on “Ok”

Destination constrained gravity model

Hodel parameters:
Hodel type: Destination constrained

Distance decay: Ezponential Function

Origin attractions<constraints: POP_TOTAL
Destination attractions-constraints: BESTFORENS
Convergence criterium: 13

Hodel Iteration 1:
Beta walue: . 0000754
Estimated Mean Trip Length 13003, 200
Calibration comnpleted successfully!

Print
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12.2.4 TheUnconstrained Gravity Model

In an unconstrained gravity model neither origin nor destination constraints are of any
interest. The unconstrained gravity model uses the attraction values of the origins and
destinations. Based on these variables and an MTL, the flows between origins and

destinations are estimated.

Before the calculation can be executed, the total sum of flows must be entered. This total will
be distributed between all possible origin-destination sets, taking into account the mean trip

length.

Thisishow to run an unconstrained gravity model:

¢ Select “Models” in the menu bar
e Select “Gravity Models”
¢ Click on “Unconstrained”

A window pops up in which various
settings can be made.

A production value and an attraction value

must be entered.

» Select a production value in the “Origin
Attraction Value” box [POP_TOTAL].

e Select a attraction value in the
“Destination Attraction Value” box
[POP_TOTAL]

e Select adistance decay function in the
“Distance Decay Function” box
[Exponential]

In the “Modeling Parameters’ box some

changes can be made.

« Enter the MTL in the entry box to the right
of “Mean Trip Length” [15,750 (found in
section 11.2.1)]

NOTE: We chose to set the MTL equal to
the one that was cal culated using the
observed flow data. The alternative isto
enter a value for the distance decay
parameter.

unconstrained grayity model

— Origin Attraction ' alue
Field

IF'EIF'_TDTAL vl

1399 <= Actual Values <= 44496, Sum:
203084

Field

IF'EIF'_TDTAL vl

— Destination Attraction Y alue

1399 <= Actual Values <= 44496, Sum:
203084

— Scaling Parameters
[+ Scale Total Scaore

Scale Value: I 20000

— Digtance Decay Function

= Meutral % Exponential
= Power 0 Tanner

— Beta Value

| & CaibratetoMTL €7 Fixed

— Model Parameters

Initial Beta Walue:
tean Trip Length:
Ln Mean Trip Length:

Convergence Criterium in 2 I 1

I 00006343
I 15750
I 9.664536

Ok | LCancel |

Next a convergence criterion must be entered. The convergence criterion determines how

closely the MTL to be estimated must equal the distance that was entered above.
« Enter avalue in the entry box to the right of “Convergence Criterium in %" [1]

As described before, you can also set the value for the distance decay parameter (Initial Beta
Value) yourself. Flowmap provides a default value. This value should be left unaltered unless

there is a good reason to change it.

Next the total number of flowsto be distributed among all the possible origin-destination sets

has to be entered.
* Select “Scale Total Score”

« Enter the expected number of flows in the entry box to the right of “Scale Value” [20,000]

¢ Click on “OK”

129




NOTE: The number of trips, 20,000, as was given in this example, was simply a number that
was made up. The “ Total Predicted Interaction Scale” should be a value that was determined
asaresult of research.

A window pops up allowing you to save the results in an attribute file. By checking “ Store”,
an new variable will be saved. See section 11.2.6.

Unconstrained gravity model |

Now the mode is calcul ated.

. .. Model paramsters:
When the procedure IS f| ni Shed, Hodel type: Unconstrained
. . Di=tance decay: Exponential Function
the DIStance Deca.y Pal’ametel’ IS Origin attractions-constraints: FOP_TOTAL
. . Destinati tt ti 1 traints: POP_TOTAL
calculated using the attraction Comvergence oritezium: 1% T
values of the origins and the el Teereetiom 0z
destinations. In this example it ota valus T
. Target Hean Trip Length: 15750, 000
Target Log Mean Trip Length: 9.66459:0
turne_d out to be 0.0000614. Eztimated Mean Trip Length: 15237420
e Click on “OK” Remaining deviation (abs):  512,57620
Femaining deviation (X): 3, 2644520
Now the “Flowmap7 Report” o e T & 0000614
window appears, stating that the e e L L e
4 arge og Mean Trip Length: 9.
iti 1 een Eztimated Mean Trip Length: 15690, 440
ertlng Of thefleld haS b Femaining deviation (abs): E9.562500
completed successfully (see Remaining deviation (%) .37817460
%Ction 1225) Calibration completed successfullyl
* Click on “Ok”

12.2.5 Exporting Calculated Data

For all types of gravity modeling discussed in previous sections (apart from the Garin-Lowry
model), exporting the calculated datais done in the same way. Thisiswhy the procedureis
discussed in this specific section.

The “Store Model Results’” window enables you to select the data that need to be stored right
away and those you would like to look at immediately.

Now you have four export options:

1. Estimated production value/ total number of trips per origin

2. Estimated attraction value / total number of trips per destination
3. Estimated trip numbers as

adBASEAile
4, Estimated trip numbers as

; Filename or Mumber of
aFl owmap distance table Topic Store Fieldname decimalz
* 013 Attraction estimation per origin as new column in :
( ) C:\Pragram Files'flowmap?D emodatatzeeland]. dbf T3 IMUDNQ" 'I |_2
. i Attraction estimation per destination as new calumn in

Thefirst two Optl ons are C:\Pragram Filesflowmap?hDemodatahzeeland. dbf v I-"—"-ltldESH 'I |_2
there for addi ng t-he Interaction matrix asz new dBASE file r IW |_2
Cal CUI ated attraction Val ues Interaction matrix as new Flawmap ® 0104013 file
of the observed flow data, | [GrFworoz <]
either per origin or per
destination, to the attribute

fi I €. Ok | Cancel

In order to calculate a e T T
. . . etermine which resulls) to save by unjchecking "Store”, To store az a new File or Field either accept
the suggested name or type in a brand new one. Alkematively o ovensnte/modify existing data, use the
destination constrained b d i a brand Al vl itemodify existing d b
gravlty mOdel an attracti on pull dovan renu to select an existing File or Field. Fleaze nate that in thiz latter caze analyziz results wil
bl f th P A alwayps ovenwite the full data file or field, whereas variable computation only modifies selected records
varl eo e originsis
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required. It isimpossible to predict which variable (if applicable) is most suitable. Possible
attraction variables are for instance the size of the population, the population density, the size
of the working population, the number of people with a higher education, the number of cars
per inhabitant, etc. etc. A suitable attraction variable could be selected with the help of the
attraction values of the origins that were calculated using a doubly constrained model.

Let us take the case where, for example, the location of employment is known, but it is not
yet known where the employees will be coming from. An attraction variable of the origins
must be set when a destination constrained model is run. Using a doubly constrained model,
the attraction value of the originsin the past can be calculated, since the size of the flows
from the origins to the destinations is known. A variable in which the variation in origins
approximates the variation in attraction values in the past would serve best. And these happen
to be exactly the values that are calculated by the doubly constrained model. In that case, the
calculated attraction val ues of the originsin the past can serve to make a well-founded choice
for an attraction variable when calculating a singly constrained model.

In order to determine an attraction variable for the destinations (to be used in an origin
constrained model) you can save the attraction values of the destinations.

In Flowmap, it is not possible to look at the trips or the distance matrix directly. By selecting
“Store”, aresult will be saved.

The estimated production value/total number of trips per origin and the estimated attraction
value/ total number of trips per destination are added to the matching attribute file by saving
them.

The estimated number of trips can be saved as adBASE file. These potential interaction data
can in turn be displayed on the screen by opening thefile (asa“flows’ file) and drawing the
flows on the screen as described in the sections 2.8 and 2.9.

Y ou can also save these potential interaction data as a Flowmap distance matrix (*.013) and
compare them to observed data at a later stage (see section 12.3).

If you want to save the calculated results proceed as follows:
e Check “Store” behind the results you want to save
Enter a variable name for each result in the “Filename or fieldname” entry box
* Enter the number of decimals with which the values should be stored for each result
e Click on “OK” when you have finished

NOTE: If you save the estimated number of trips as a dBASE file, make sure the name of this
fileendsin“ 2" and make sure the extension is“ .DBF” .

Now the “Flowmap 7 Report” window appears for each variable where “ Store” was checked,
containing a column with the new calculated variable.
e Click on “Ok”

Y ou can view the results by opening the relevant table(s):
* Select “File” in the menu bar

* Select “Table Manager”

* Click “View Table” and choose the appropriate file
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12.3 Comparing Measured and Predicted Flows

Observed flows and expected flows can be compared in Flowmap by means of a graph. For
this procedure both the observed flow data (??????72.DBF-file) and the expected flows data
(*.010/*.013 file) must be opened. The way to make such a*.010/*.013-file is explained in
section 12.2.5.

If these files have not been opened yet:

» Click on “File” in the menu bar

e Click on “Edit Project”

» Click in the “Flow File” box

* The “Open Flow File” window pops up, select a flow file [FORE9502.DBF]

* Click on “Open”

e Click in the “Flow Table” box

e The “Open Flow Table” window pops up, Select a flow table file [POTSTROM]
e Click on “Open”

« Click on the “Save” button to save the edited project

Now you can display the graph on the screen:
e Click on “Graphs” in the menu bar
e Click on “Predicted vs Actual Trip Distribution”

A “Flowmap 7 Report” window pops up:
e Click on “Ok”

— TRIP DIFFEREMCE STATISTICS
Source Filename (& Field) -
Diztance Table: Zroaddis 012 ——> LENGTH
Intrazonal: zeelandl dbf —» ——————
Ob=zerwved Flows: Fore9502 . dbf
Expected Flows: Potstrom. 013
Interaction Absolute Percentage
Total: 28099 100, 0000
Different: 9853.011 35,0653 _J
— Impedance scale Chart
% Lineair ™ Logarithmic ’7 Observed values in:  (+ Bars " Line
Trip Difference Statistics
6887
5165,25
343.5 — Expected
B Observed
1721,15
I-IIIIIIIIIIIIIIIIIIIIIIr‘l
Distance
Prirt Save Dane

First Flowmap scans both files. A new window pops up, showing a graph, and some statistics.
The graph exists of abar and aline graph. The bar graph displays the number of flows per
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distance class from the observed flows file, and the line graph shows the number of expected
flows calculated using gravity modeling.

Above the graph several statistics concerning the graph are displayed. From top to bottom:

1. Thetotal number of flows both absolute and percentage wise (always 100%)

2. Thedifferencein the number of flows between the observed distribution over the classes,
and the expected one. In the example of the graph just shown this adds up to 9,853 flows,
or 35,1% of the total number of flows. To alarge extent thisisthe result of the large
number of expected short distance flows, compared to the virtual absence of current
shortest distance class flows. That is: the observed flows do not contain intrazona flows;
very small flows were never taken up into the file containing the number of flows that
were observed.

3. Thetwo numbers (o (sigma) and X? (chi square)) give an indication of how well the
observed and cal culated flows correspond. They are called the “ Goodness of Fit
Statistics’. They are both displayed in absolute numbers and percentages. The absolute
numbers result from the following formulas:

(e) =\/(ZiZj(Eij—Oij)2/N) (7)

X? =% % (Ei-04)*1Gy) (8)

Where:

E;j = Expected trips between origin i and destination j

Oj = Actual past trips between origin i and destination |

N = The number of origins times the number of destinations

However, these values are strongly influenced by the absol ute values of the data set that was
used. Thisiswhy thereis also a percentage, ranging from 0 to 100. 0 indicates an exact fit of
observed and expected flows. 100 indicates that all flows are different. However, the values
will most probably be somewhere between 0 and 100.
The advantage of relative valuesis that different numbers are comparable. Even values of
different data sets can be compared.

4.Finaly the shortest and longest distance are shown for both past and expected trips.

12.4 Combining Measured and Predicted Flows

Observed and calculated flows can be combined into one file. This way they can be more
easily compared, outside Flowmap that is. This can only be done by saving calculated
potential flow data as a*.010/*.013-file (see section 11.2.6, point 4). Both this *.010/*.013-
file and the observed flow datafile (??????72.DBF) must be opened.

» Click on “File” in the menu bar

Click on “Edit Project”

Click in the “Flow File” box

The “Open Flow File” window pops up, select a flow file [FORE9502.DBF]
Click on “Open”

Click in the “Flow Table” box

The “Open Flow Table” window pops up, Select a flow table file [POTSTROM]
Click on “Open”

Click on the “Save” button to save the edited project

Thisis how you can combine thefiles:
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e Click on “Create” in the menu bar
e Select “Flow Data Preparations”
¢ Click on “Combine Flow File and Flow Table”

NOTE: the next view steps are only available in the professional edition.

The names of the files to be combined are displayed on the dots. Next Flowmap displays a
window with total counts of the number of flows in both files.
e Click on “OK”

Flowmap asks for afile name.
« Enter a name [COMBINAT]
e Click on “OK”

Now a dBASE file is made. Flowmap cannot carry out any further analysis with this; such
analysis hasto be donein MS Excel, MS Access or other programs.

12,5 Calculating Measured Total In- and Outflows

As stated in section 12.2.2, for calculating a doubly constrained gravity model, every origin’s
total observed outflow and every destination’ s total inflow can be used. This section will
discuss how to calculate these totals.

Flowmap itself provides a method to calculate outflow and inflow. The total numberswill be
stored in the attribute file of origins and destinations (in this chapter’ s example this means the
ZEELAND1.DBF filein both cases).

Thisishow to doit:

¢ Click on “Create” in the menu bar
e Select “Flow Data Preparations”

¢ Select “Sum Row/Column Totals”

The “Store Interaction Summation” window pops up, in which you can choose the variables
that must be stored in the attribute file.
¢ Check “Store”

behind the results Store Interaction Summation

you want tc_) save Topic Stare Filenarme or MHurmber of
¢ Enter avariable Fieldname decimals
n ame_for each of Interaction summed by anigin a2 new column in
them in the C:4Program Filesiowmap?\D emodatatzeeland] . db T3 I"”':F“(FUF”':T\IS 'I I 0
“Filename or Interaction surmmed by destination as new colum in
fieldname” entry box C:AProgram Files\lowmap?\Demodatatzecland]. dbf I IBESTFDF‘ET"IS "I I o
[HERKFORENS]
[BESTFORENS]
* Enter the number of
decimals with which
the values should be
stored for each
result [0] Ok Cancel
e Click on “OK” when
you have finished Determitie which result(z] to save by [unjchecking "Store. To store az a new File or Figld either accept
the suggested name or type in a brand new one. Alkernatively to ovenwnte/modify existing data, uze the
pull down menu to select an existing File or Field. Please note that in this latter case analvsis results wil
Because the fieldname always overwrite the full data file or field, whereas variable computation only modifies selected records

aready exists, a
window pops up asking if you want to overwrite the field.
e Click on “Ok”
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The window to the right pops up showing the total number of trips.
e Click on “OK”

Now the *“Flowmap 7 Report”
window pops up.

It contains the origin’s number of
commuters daily leaving that
specific area as calculated by
Flowmap.

Flowmap 7 Reporkt x|
-
1)

Crrigin total equals Destination tokal @ 28099
Totals can be used For doubly constrained gravity model.

¢ Click on “Ok”

Y ou can view the results by opening the relevant table(s):
* Select “File” in the menu bar

e Select “Table Manager”

* Click “View Table” and choose the appropriate file

The total number of commuters leaving an origin location and of those arriving at a
destination location have now been calculated. These results can be used for one of the types
of gravity modeling that were discussed in section 2 of this chapter. But thisis not obligatory.

4| 4 | C:\Program Filesflowmap 70 emodats’Z eeland] . dbf 4 I Nl
LABEL CAPA1330 CAPAZ000| GE MMNAAM HERKFOREMS BESTFORENS Fal
13 0 0| Aardenburg 744 137 J
E49 1] 0] &rnemuiden qeg 43
E50 0 0] Awel 2288 427
| |e54 0 0| Borssele 2417 1278
E5E a 0] Brouwershaven 476 148
E57 a 0] Bruinisse 183 140
BE0 a 0 Domburg 4B5 33
BE2 a 0] Duiveland 422 95
EE4 14000 20000 Goes 1846 4021
E7E 1] 0| Honterizze 921 104
E77 3500 0] Hulst 1467 1093
E75 0 0| K.apelle 1844 564
B32 0 0| Kartgene 367 333
EEE 1] 0 Mariekerke 527 58
B87 7000 10000 Middelburg 3140 4145
EE8 1] 0] Middenschouwen 395 28
B92 3500 0] Dostburg 1116 E36
703 0 0| Reimerswaal 923 448
704 0 0| 5az van Gent 826 2y
2 a 0| Sint Philipsland 72 26
713 a 0] Sluig 362 238
15 7000 10000/ Terneuzen 776 4747
716 a 0] Tholen E2 45
717 1 0]%eers 582 460 -
4] 3
Murmber of fields: 24 Ok
Mumber of records: 30 =
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12.6 TheGarin-Lowry Model

The Garin-Lowry model consists of two singly constrained gravity models (see section
12.2.3) that are run consecutively: a“residential model” and a*“service model”. The
“residential model” is used to cal culate the number of people that will settle in the sub-areas
of aregion. This takes place on the basis of the amount of basic employment available in the
various sub-areas and the residential attraction of the areas. Next, using the “service model”,
the amount of employment in the service sector generated by the people that have settled
there because of the basic employment is calculated. This takes place on the basis of the
number of people that live in the various sub-areas according to the “residential model” and
the so-called “ service attraction”. The “ service attraction” of a sub-areaindicates the
attractiveness to companies to offer their services there.

As more service employment comes into the region, more people will move there. Therefore,
the “residential model” is run again and after that the “service model”. This cycle continues
until hardly any new employment is being created, and (almost) no new people will cometo
livein the area. Thus, both models are run a number of times.

The Garin-Lowry model provides a number of results. Two distance decay parameters are
calculated: one for the “residential model” and one for the “ service model”. Also, the
allocated population per sub-area and the allocated employment in the service sector per sub-
area, are calculated.

These last two results can be added as a new variable to the attribute file of the sub-areas.
The calculated distance decay parameters can be used for cal culating the interaction matrices,
by means of the procedure that was discussed in section 12.2.3.

The Garin-Lowry model can be outlined as follows:

. The size and the location of the basic employment must be known;

. Working people are allocated in residential zones,

. Thetotal population per zone is calcul ated;

. The service employment per service zone is calcul ated;

. Points 1 to 4 are repeated until the increase of service employment is very limited;
. The population and the service employment per zone are cal cul ated;

. The home-to-work and home-to-service trip matrices have to be calculated.

NOoO ok~ wWDNPRE

The “residential model” and the “ service model” are both singly constrained models. These
models were discussed in section 12.2.3., so their background is not explained any further
here. In this section only those variables and parameters are discussed that have to be entered
in the window for calculating the Garin-Lowry model.

First you need to open the files ZROADDIS.012 and ZEELAND1.dbf. See for more
information about opening a distance matrix section 11.1.

¢ Click on “Models” in the menu bar
* Click on “Integrated Gravity (Garin_Lowry)”

The entry window for the Garin-Lowry model pops up.

In this window a number of variables must be selected and a number of parameters entered.

* Click on avariable indicating the basic employment in the “Basic Employment” box

» Click on a variable indicating the residential attraction per sub-area in the “Residential
Attraction” box

« Click on avariable indicating the service attraction per sub-area in the “Service Attraction”
box.

Next the Population Ratio must be entered. The population ratio indicates how many people a

worker brings along when settling in a sub-area. A population ratio could be the average
family size (that is, assuming only one family member has ajob)
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e Enter anumber in the entry box to the right of “Population Ratio”

Besidies that, a* Service

Ratio” must be entered. —Basic Employment—————— Fiesidential Attraction———————  — Service Attraction
Thisindicates the lSelect.] = ISelect.] v [Select.] =
number of jobs a person _ _ _ _ _ _
usi ng services generat% o information Mo infarmation Mo information
on average. (For
example: one baker per — Residential model parameters————— [~ Service model parameters
hundred residents, one Population Fatio: [ =23 Service Fatio: [ &
butcher per two hundred Mean Trip Length: [ 25366450 Mean Trip Length: [ 5366550
resi dentS and one Intial Beta Walue: m Initial Beta Value: m
teaCher/prOfr per Convergence Criterium: [ 1] Convergence Criterium: 1
five hundred residents. _ : -
Thiswould resultin a r— Distance Decay Functions r— Stop Criteria
(Very hypothetl Ca]) & Meutral = Exponertial I i Absolute ¥ Percentage
serviceratio of 0.017.) ' Power € Tanner Value: [ 1
* Enter anumber

between 0 and 1inthe [ BetaVale

entry box to the right | Fired @ Calbrate to MTL

of “Service Ratio” Ok | Lancel

Both models require some parameters in the entry window. These are the MTL, the distance
decay parameter (Initial Beta VValue) and the Convergence Criterion. These were discussed in
section 12.2.3. Default values have been preset. If there is a good reason to change them, you
can do so (see section 12.2.3.)

Next one of the three functions in the “ Distance Decay Functions’ must be selected. In the

beginning of this chapter the difference between these functions was explained.
e Click on one of the three functions in the “Distance Decay Functions” box

After that, a stop criterion must be set. Aswas discussed earlier in this section, the Garin-
Lowry model consists of two gravity models that are consecutively run again and again, until
no employment is generated and no more people cometo live in the area.

Actually, the model always finds a small increase. However, this can be extremely small, so
the model must stop at a certain point. Thisiswhat the stop criteriaisfor. It can be setin

percentages (of the number of
peoplein the service employment)

. Topi St Filename or Mumber of
or in absolute numbers. i " | Fislhame decimals
e |Ifthe StOp criterion should be a Allocated Population per origin as new columin in

: zeeland]. dbf i IPopuIatﬂ vl I 2

Percentag c t,r,1 -en C“C‘l‘( on Allocated Service Emplyment per destination ag new

Percentage in the StOp column in zeeland?. dbf v IServEmpH 'l I 2

Criteria” box. If the stop criteria
should be an absolute number,
click on “Absolute” in the “Stop
Criteria” box.

* Enter a percentage or absolute
value that still must be added in
the “Value” entry box before the Ok Cancel
procedure halts.

D eterming which result(s) to save by [un)checking "Store”, To store a5 a new File or Field either accept
the suggested name or type in a brand new one. Alematively to overarite/modify existing data, use the
pull down menu to zelect an existing File or Field. Pleaze note that in this latter caze analysiz results will
|f everythl ng is %t, then always overwite the full data file or field, whereas varable computation only modifies selected reconds

¢ Click on “OK”

Now the output window will appear. Two variables can be stored in the attribute file of the
origins and destinations: the number of inhabitants per origin and the employment per
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destination.

By selecting “ Store”, an new variable is saved. Choosing “Preview” allows you to look at the
calculated variable. If you first want to save the new variable proceed as follows:

e Check “Store”

« Enter avariable name in the “Filename or Fieldname” entry box
* Enter the number of decimals with which the values should be stored

¢ Click on “Ok”

Now the Garin-Lowry model
calculates, in anumber of cycles,
the distance decay parameters of
both the residential model and the
service model. The number of
inhabitants and the amount of
employment in the service sector
are also calculated in a number of
cycles.

A window pops up, telling how

many cycles the model needs.

* Click on “Start” if that number is
acceptable to you.

Now the analysis will be carried

Overview Calibration Lowry Model
Lowry Model: Total number of convergence cycles: 15 =
Lowry Hodel Cycle 115
Fe=zidential model cycle 1
Distance Decay Function: Exponential
Calibration report
Target Hodel Ab=olute Relative Decay
Step Di=ztance Diztance Deviation Deviation Paranster
1 25366.880 22334.900 3031.9820 11,952520 00003942
2 28366.880 23768.010 1598 8670 6,3029710 00003471
3 25366.880 25427.510 60.6308e60 23901580 00002945
Model calibration done
Allocated Population: 325191.50
Service mnodel cycle 1
Diztance Decay Function: Exponential
Calibration report
Target Hodel Ab=zolute Relative Decay
Step Distance Distance Deviation Deviation Paramnster
1 25366.880 21280.990 4085.8870 16,107170 00003942
2 25366.880 22345.820 3021.0590 11.90%9460 00003307
3 25366,880 25815.140 448 26170 1,7671140 00001506
4 25366.880 25336.170 30.710%40 12106710 00001738
Model calibration done
Finizh | Hext cycle |

out. After thefirst cycle, the window to the right pops up. By clicking on “Next Cycle” after
each one, you will also get an overview of the next cycles. By clicking on “Finish”, the rest of
the cycles will be run without stopping.

¢ Click on “Finish”

After the point of convergenceis
reached, awindow pops up in
which the two distance decay
parameters are shown.

NOTE: If the distance decay
parameters will be needed later
on to calculate another model,
you should remember to write
them down, because Flowmap
will not store them!

¢ Click on “OK”

Now the “Flowmap7 Report”
window appears, stating that the
writing of the field has been

completed successfully.
e Click on “Ok”

Owverview Calibration Lowry Model

=

Lovry model successfully completed
Distance Decay Parameters found:
Residential model: 2.945168E-05
Service model: 1.73839E-05%
Total allocation results:

1173011
293252.8

Residential model:
Service model:

Y ou can view the results by opening the table;

¢ Select “File” in the menu bar
e Select “Table Manager”

¢ Click “View Table” and select the relevant file
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CHAPTER 13

Service Location Modeling

In this chapter the second part of the models sections of Flowmap will be discussed. The
service location models part of Flowmap consists of four different models:

1. Coverage Models. This model entails the question of how many different locations are
required to meet aminimum level of service. Flowmap provides the ‘ Spatial Pareto’
method to solve the problem which uses the concept of efficient locations to significantly
reduce the number of permutationsin afull brute force solution.

2. Expansion Models. The expansion model entails the question of how many different
locations are required to meet aminimum level of service. There are four different model
alternatives to get to a solution: “maximize customer coverage”, “minimize overall
average distance”, “minimize overall worst case distance” and “maximize individual
market share’. The first maximizes coverage by adding an additional service centreat a
location where the highest market share would be realized. The second will minimize the
overall average distance by removing step by step that service centre which will have the
least impact on the increase in average distance. The third model differs from the second
alternative because it removes the service centre which has the least impact on the
increase in worst case distance. The last option will maximize the individual market share
by maximizing the overall increase in customer coverage by removing the service posts
which will have the least impact on the decrease in the amount of covered customers.

3. Relocation Models. The relocation model optimizes the location of a given set of service
locations. There are three different model alternatives: “minimum average distance”,
“minimum worst case distance” and “maximize spatial competition”. The first two are
carried out practically the same. For each start or solution set a catchment area analysisis
performed and that for each (alternate) location with that catchment areais investigated
whether or not the score on the solution criterion would improve compared to the current
solution. The last one maximizes spatial competition by using the Hotelling model, which
picks the worst location with the smallest cover area and replaces it with the optimum
available location. This procedure will be repeated until it reaches a sub-optimum.

4. Reduction Models. The reduction models contain four different model alternatives: “least
effect on customer coverage”, “least effect on average distance”, “least effect on worst
case distance” and “remove worst market position”. These four modd alternatives are the
exact opposites as the four model alternatives discussed in the previous expansion models
section.

First the coverage models will be discussed. Next the expansion models will be discussed,
with help of the expansion model the data set will be modified by adding extra service posts
which are necessary for discussing the other models. Third the relocation models are
discussed. The coverage and rel ocation models are more or less related to each other and they
will be discussed with the help of an imagined ambulance posts example. The Hotelling
based procedure, an alternative option from the relocation model, will be discussed
separately. Finally, the reduction models will be discussed.

For the models the following files need to be opened in a new project (see section 1 for more

information on creating new projects): ZVPC.006 as Map File, ANDTIJD.012 as a Distance
Table and make sure that file ZVPC4001.dbf is opened as Origin and Destination File. Itis
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also important to set the view settings for the available files, else the visual presentation of

the models can’t be carried out. lvsis | Models ©Cptians  Help

Gravity Models v
Service Location Models  # Coverage Models

The models are located under the
“Service Location Models” menu.

* Select “Models” from the menu bar
¢ Select “Service Location Models”

Expansion Models
Relocation Models
Reduction Models

13.1 Coverage M odels

Thefirst model entails the question of how many different locations are required to meet a
minimum level of service. Thismodel will use the Spatial Pareto procedure which will
calculate to optimize one position regarding the other position and choose the best option.

NOTE: This model uses the resulting dataset with multiple service locations. See section

13.2.

* Select “Models” from the menu bar
» Select “Service Location Models”
« Click on “Coverage Model”

The “Coverage Model Wizard” window pops up. The first step isto select a model
aternative. In this case only the Spatial Pareto procedure can be selected.

¢ Click on “Next”

The window to the right x

About.__

2. The model can start the calculations bazed on a
partial zolution which containg a zet of locationz. The
field must contain non-zera values for one or more

pops up. Instep two itis

pog bl eto Sel ect afl |e 2. Use a partial solution:
.. . & Mo

containing a partial ' Yes, hrom this fisld:

solutions. This could be for Juseke..)

example afile containing the
locations of aready existing 3 “I—SE distance ange:
ambulance posts. In the next R

Step a dIStance range n_eeds_ 4. Select zolution method:
to be entered which isin this @ Wi Fis
example 14 minutes. In step € Depth Firs

- | locations.

3: The distance range sets the masimum reach of a
location.

4: The zolution method determines how the model
solves the problem; "wfidth First' iz most efficient
[prefered), and 'Depth First' should only be uzed on
large scale problems because it gives quick
estimates of the final solution.

four two available solution

methods can be selected.
‘Width First’ will check at

LCancel | <« Back | Mext »> | Eirigh |

the first step all available solutions, at the next step it will again check all available solutions
and so on. This method is preferable when working with smaller problems. The ‘ Depth First’
method is preferable when working with bigger problems. It will calculate one possible path
until it has found a better solution path and can drop all worse paths.

e Enter ‘14’ as distance range
* Click on “Next”

The window to the right will appear. In step five afield need to be selected or entered to
which the results will be written. By default this would be “ SERPOSTS1”. In step six the run
mode needs to be selected, by selecting “ stepwise” Flowmap will pause after every
calculation round, by selecting “continuous’ Flowmap won't pause after every calculation
round, by selecting “visual” Flowmap will give avisual representation of the results.
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¢ Click on “Finish”

Flowmap will now step
for step run the model.
* Click on “Resume”

until the model has
finished

Coverage Model Wizard
5. Select or enter a field to write the results to: ?hﬂ:‘l--- o S p
: The results, the newly found locations, are save
ISEF‘F‘DSTS-I j in a database field. This field can be an existing one
[tor be owenaritten) or a new one.
B Select run mode: B: The run made determines how the results are
. dizplaped during the process. The 'Stepwize’ option
. gtEP_w'Se haltz at every calculation round waiting for user
" Continuous intervention to continue, whereas 'Continuous’
(* Stepwize & Yisual completes the whole process without halting,
™~ Continuous & Yisual Selecting the “isual' option will display the results of
- every calculation round.
Click Finigh ta run model.
Cancel | << Back | Hest > | T Bnish

When the model has
finished the result should
look like the map on the
right. Notice that only six
ambulance posts with a 14
minute radius are needed to
cover the whole area.

e Click on “Ok”

13.2 Expansion Model

S

The expansion models entail the question of how many different locations are required to
meet aminimum level of service.

This models will be discussed with the help of an ambulance post example. In the study area
of Zeeuws Vlaanderen we would like to place new ambulance posts from which people can
be reached in 14 minutes or less. So the research question of this example would be how
many and where the ambulance posts need to be situated so that they can reach the whole

study areain 14 minutes or
¢ Select “Models” from the

less.
menu bar

* Select “Service Location Models”
* Click on “Expansion Models”

The “Expansion Model

Expansion Model Wizard

Wizard” window to
the right will pop up.
In the first step one
can choose between
four different model

Thig wizard will guide you through the process
of zelecting the hecessary information to run a
specific model.

The "about’ section dizplays some general
infarmation about the selected model
alternative.

alternatives. Thefirst
option (Maximize
Customer Coverage),
which will beused in
this example, will add

1. Selzct model alternative:

& #awimize Customer Coverage
= Minimize Overal &verage Distance

i~ Minimize Overal Worst Case Distance
i Maximize [ndividual Market Share

an additional service

About. ..

Adds an additional service centre at the location
where the highest market share would be realized,
when spatial rationality is azsumed.

centre at that location
which contains the

Cancel

< Back Mest z» Firigh
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highest market share. In case of the ambulance post example it will calculate at each step that
location which will cover the largest possible area which can be reached in 14 minutes or
less. The “Minimize Overall Average Distance” will remove step by step the service centre
which will have the least impact on the increase in average distance. The “Minimize Overall
Worst Case Distance” differs from the previous option because it removes the service centre
which has the least impact on the increase in worst case distance. The final “maximize
Individual Market Share” option will maximize the overall increase in customer coverage by
removing the service posts which will have the least impact on the decrease in the amount of

covered customers.

« Select “Maximize Customer Coverage”

¢ Click on “Next”

In step two one can choose
touse afield asapartial
solution. Once selected, the
model will start its
calculations based on this
partial solution. In the third
step aweight field needs to
be sdlected. In the fourth step
asolution condition can be
set. There are three options
available. Thefirstisto let
Flowmap find a number of
best solutions, which by
default is 1. The second isto

Expansion Model Wizard

2 Usze a partial solution:
f* No
= Yes, use this field:
[iSelect..]

3. Select afield to uze az weight:
[ONEALL

4. Set zolution condition:

x|

About___

2: The model can start the calculations based on a
partial golution which containg a get of locations. The
field must contain non-zero values for one or more
locations.

3 All locations within in reach are counted by
summing the value of the weight vanable. Ta
prevent weighing a variable should be uzed which
cantaing the value 1" for each region.

4: The zolution condition determines when the model

= Fi 2 I— ! :
i Btk 1 should stop; Find Best' stops after the given number
' Faieaiees Do I— is reached, 'Percentage Coverage' stops after a
B=d 2 A0 certain percentage of the weight field is reached,
and "Full Coverage' continues until all locations are
covered.
LCancel | <4 Back | Mest > | Einigh |

enter a percentage which needs to be covered, which by default is 90. The third isto select a

full coverage of 100%.

* Check “No”, so no partial solution will be used

e Select [ONEALL] as weight field
* Check the “Full Coverage” option
e Click on “Next”

In step five a distance must X
be entered. The ambulance

: . About. ..
pOStS neaj to cover an area 5 Use ditance range: & 1!:|'"1Lnla distance range sets the maximum reach of a

 HNo

) loc:ation.
% Yes, use this range:

in 14 minutes or less so the
distance range must be set at
14. In step six one can set an
additional option what the
model should do in case of
service locations with equal
maximum scores. By default

T —

E. Set addition option in caze of equal scores for
multiple locations:
i Add Bandom
* Add First
) fadd Al

E: The addition option determines what the model
should do in caze it finds two or more service
lozations with equal [masimumn) scores.

7. The results of the model, the remaining service
loc:ationg, are saved in & database field. This field
can be an existing one [to be ovemnwritten] or a new
one.

7. Select or enter a field to wite the results to:

“Add Random” is checked, RIS =l

in which the model will

randomly assign the service —
LCancel | << Back | Hext > | Einigh |

locations with equal scores.

In this example the “ Add First” option will be selected, so the resulting map should be the
same as the one in this manual. In step seven a field needs to be selected to which Flowmap
can write the results. Y ou can either select an existing field or enter a new fieldname.

* Enter “14” as range

* Check “Add First” as additional option

« Select [SERVPOSTS1] to write the results to

¢ Click on “Next”
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Finally, in the next window, choose one of the four run methods. Choose “ Stepwise” and
every step needs a confirmation before continuing. Choose “continuous’ and Flowmap will
carry on until the analysis has been completed. The last two are practically the same, only
Flowmap will give avisual presentation during the analysis

e Choose “Stepwise & Visual” as run mode
e Click on “Finish”

Flowmap Progress Report Greedy Model

Checking edge occurences ;l
Drawing ZVPC4 00= .. .
Loading field SERVIPOSTS from C:“~FPROGRAM FILESSFLOWHAP7-DEMODATAZ~ZVPC4001 DEF. .

1 destination locations selected

Labsl: 4536

Mazimumn found:100001

Drawing ZVPC4001 .DEF. ..

Loading field SERVIPOSTS from C:~PROGRAM FILES~FLOWMAP7-~DEMODATAZ~ZVPC4001 DEF. .
Selection undons successfully: All destinations reactivated!

1 destination locations selected

Label: 4536

Search range :1-2. 147484E+09

Resume Actual range :100001-100001
— Drawing ZVPC4001.DEF. ..

End of iterative model step. processing interrupted. . .

Flowmap 7 Legend
Studparea
Al Propozed Sites
Studyarea
Latest Proposed Site
Studparea
Catchment Areas
Studparea
Boundaries
Studyarea
In Reach

Studparea
Out of Reach

The model will now begin to run. After the first step has been completed Flowmap will pause
until you click on “Resume” in the report window. Below the report window is the visual
representation of the first step showing the first ambulance post and the corresponding area

covered within a 14 minutes radius.
e Click on “Resume” until the model has finished

If carried out successfully the
map will now look like the one
on the right. Notice that
Flowmap has added numbers
to the ambulance posts. The
first post has number one, the
second number etc.. A total of
seven posts are heeded to

cover thewhole area. Itisalso
possible to save or print the progress results by clicking the corresponding buttonsin the
report window.
e Click on “Ok”
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13.3 Relocation

In this section we will proceed from the ambulance post solution as has been calculated from
one of the previous sections. With help of the coverage modd a solution has been found
consisting of six posts covering the whole area within a 14 minutes or less radius. Now we
are going use the relocation model to optimize the current solution considering the location
of the inhabitants in the area.

There are two relocate alternatives possible which are carried out practically the same and
one aternative which follows the Hotelling procedure. The first two options are the minimum
average distance (Minimize Average Distance) or the minimum worst case distance
(Minimize Worst Case Distance). Because we are dealing with ambul ance posts we are
choosing for the last option.

» Select “Models” from the menu

bar

* Select “Service Location Models” 2. Use a set of fised locations: About.... ] ]

. « . " & No 2: The fized locations are excluded from relocation.
* Click on “Relocation Models 8 Yo i (s The field must contain non-zera values for one or

ne e Yes. from thiz field: i
« Select “Minimize Worst Case = ] mare lacatians.
Distance” . 3 The movable locations are the locations to be

. « " optimized by the model. The field should contain

» Click on “Next hioh-zera values for one or more locations.

3. Select a field with movable locations:

ISEHPDSTS1 j 4: All locations within in reach are counted by
summing the value of the weight wariable. To

The movable |locations are the six e value of I ,

. prevent weighing a variable should be uzed which
|Ocatl ons as has been Ca] CUI ated contains the value 1" for each region.
W|th the Covel’age mOdeI SeIeCt 4, Select a field to use az weight:

- AANTINW j
[AANTINW], containing the total
numbers of inhabitants, as a weight
file. In step three a new filename Goncel | | cchaok | Nat» F

can be entered or an existing field

selected in which the results can be stored or overwritten.

« Leave “No” checked, so no set of fixed locations will be used

« Select [SERPOSTSI1] as field containing the start locations

e Select [AANTINW] as weight field

¢ Click on “Next”

¢ Use in the next window the default filename or enter a new one
* Select “Continuous & Visual”

¢ Click on “Finish”

Flowmap will now run the
model. The map with the new
locations should look like the
one on the right. The checked
arearepresents a study area
with no-demand. The sgquares
represent the old locations, the
new locations are represented
by circles. The new locations
have now been optimized for inhabitants.
e Click on “Ok”

NOTE: Relocation models do not always result in the overall optimal solution, they optimise
a set of start locations. If this set is somehow unlucky or when fixed locations are set, thereis
always a change the relocation model may end in an overall subopti mum.
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13.4 Maximizing Spatial Competition

The “Maximize Spatial Competition” option in the relocation model is based on the Hotelling
model and picks the worst location with the smallest cover area and replaces it with the
optimum available location. In the next stepsit again picks the worst location in the new
situation and replaces it with the best available location etc..
» Select “Models” from the menu bar

¢ Select “Service Location Models”

* Click on “Relocation Models”

* Select “Maximize Spatial Competition”

¢ Click on “Next”

The window below appears. Thiswizard is practically the same as the optimization wizard.
See for adescription of the different options the previous section.

Relocation Model Wizard

« Leave “No” checked, so no set
of fixed locations will be used

e Select [OPTPOSTS1] as the
field containing the start
locations

e Select [AANTINW] as weight
field

* Click on “Next”

¢ Select in the next screen
[HOTELPOSTS1] to write the
results to

e Select “Stepwise & Visual”

¢ Click on “Finish”

Flowmap will now beginto run
the process.

After it has completed the first
step it suggests to move the
lower right location to the upper
left location as is shown on the
right map. Notice that in the
‘Flowmap Progress Report
Hotelling Model’ window the
worst service centre improves
from 4950 to 44400. The greyer

2. Use a set of fized locations:
+ Mo
" “es, from this field:

[5elest. 1 =

3. Select 4 field with movable locations:

|OPTPOSTST =l

4. Select a field to uze az weight:

|A-’-\NTINW1 =]

About._.

2 The fixed locations are excluded from relocation.

The field must contain non-zero walues for one or
rnore locations.

3 The start locations are the locations to be
optirmized by the model. The field should contain
nan-zera positive values for one or more locations.

4: Al locations within in reach are counted by
summing the value of the weight variable. Ta
prevent weighing a variable should be used which
cantaing the value 1" for each region.

LCancel |

<< Back Mest > Eirish

the area, the more intense the market of that area.
e Click on “Resume” until the model has finished

When the model has finished the
solution procedure has run into
an endless loop. The last map
with the new positions will look
like the one on the right.

» Click on “Ok”
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13.5 Reduction M odels

The reduction models are the exact opposite of the expansion models. The model will start
with a set of (current) starting locations and each step the location with the least effect on
accessibility or the lowest individual market share will be removed from the set.

e Select “Models” from the menu bar

» Select “Service Location Models”

¢ Click on “Reduction Models”

The “Reduction Model Wizard” window will pop up. In the first step four different model
alternatives can be selected. These alternative models are more or |ess the opposite of the
procedures as described in the “ Expansion Model Wizard”. In this ambulance post example
the emphasis will be placed on the inhabitants (customer) coverage. So we will choose the
“Least Effect on Customer Coverage” model alternative to cal culate which post should be

removed with the least impact on the inhabitants coverage.
Select “Least Effect on Costumer Coverage”

Click on “Next”

The next window pops up in
which we will choose
[SERPOSTS1] asthefield
containing the ambulance posts.
[AANTINW] will be the weight
field containing the number of
inhabitants.

Leave “No” checked, so no set
of fixed locations will be used
Select [SERPOSTS1] as field
containing the removable
locations

Select [AANTINW] as field to
use as weight

Click on “Next”

In step five a solution condition
can be set. In this case the worst
one will be removed.

Enter [1] in the “Remove
Worst” field

Select “Remove First” as
removal option

Click on “Next”

Reduction Model ¥Wizard =
2. Uze a zet of fixed locations: About.... . .
&N 2 The fived locations are excluded from remaoving.
=0 _ The field must contain non-zero values for ohe or
" Yes, use this field: el
[iselect. ] =] _ _
3 The removable service locations are used to
perform the rationalization an.
3. Select a field with removable lacations: 4 &l locations within in reach are counted by
ISEHPUST5‘| j summing the value of the weight variable. To
prevent weighing a variable should be uzed which
contains the value 1" for each region.
4. Select & field ta uze az weight:
| =]
LCancel | <¢ Back | Mexst > Eirizh |
Reduction Model Wizard x|

5. Set solution condition:
% Remove Worst:

 Percentage Coverage:

 Threshald Walue:

1]

E. Set removal option in case of equal scores for
multiple locatians:
" Remove Bandom
* Remove First
= Remove Al

About__

5 The solution condition determines when the model
thould stop; 'Remaove Waorst' stops after the given
number of locations are remaoved, 'Percentage
Coverage' stops after a certain percentage of the
weight field iz reached, and ‘Threzhold Value' stops
when a certain weight value iz reached.

EB: The removal option determines what the model
should doin case it finds two or more service
locations with equal [minimum) scores.

Lancel

<< Back Hewt »» Einish
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In the next model wizard

Reduction Model Wizard

window, enter [14] as

distance range and either

choose the default name

or enter anew one to

write the results to.

* Enter [14] as distance
range

e Choose [REDPOSTS1]
as field to write the
results to or enter a
new one

7. Use distance range:
Mo
{* Yes, use this range: |1 4

8. Select or enter 4 field to write the results to:
REDPOSTS

=l
9. Select run mode:

" Stepwise

= Continuous

= Stepwize & Yisual
& Continuous & Visual

Click. Finish to run model.

* Select “Continuous &

About. .
7. The distance range sets the masimum reach of a
loeation.

8 The results of the model, the remaining service
loeations, are saved in a database field. This field
can be an existing one (to be ovenwritten] or a new
one.

9 The run mode determines how the results are
dizplayed during the process. The 'Stepwize’ option
haltz at every calculation raund waiting for uzer
interyvention to continue, whereas 'Continuous'
completes the whale process without halting.
Selecting the “isual option will dizplay the results of
every caloulation round.

Visual” as run mode
¢ Click on “Next”

LCancel |

«Back | Mewos | Eiish

The model will now carry out

the calculations. The fina
result will show one,

numbered, location marked as

awhite point. Thisisthe

|ocation which will have the

least effect on the coverage
areaif it isremoved.
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Part 4
The professional edition

This section deal s with the features that are only available in the professional edition of
Flowmap 7. These features can be of great help for research purposes, but they are irrelevant
for the educational version.

The above-mentioned features are present in the program, but they will not be activated until
you register. The first section describes how to register and how to activate Flowmap's
professional features by entering the registration code.

The second section discusses how you can explore the range within which the MTL should
be (Exploration Mean Trip Length). The next two sections are about converting a distance
matrix from dBASE to Flowmap and vice versa. In the next section, changing databasesis
dealt with. The last section discusses using alog file, in order to save a procedure.
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CHAPTER 14
Additional optionsin the professional

edition

In this chapter, registration of the professional edition of Flowmap is explained. Then, the
five options that are only available in the professional edition are discussed: “ Range
Exploration Mean Trip Length”, converting a distance table from dBASE to Flowmap,
converting a distance table from Flowmap to dBASE, changing databases and using alog file.

14.1 Registration of the Professional Edition

Registration is done in three steps. First, type your name and, if applicable, the name of your
organization. Second, Flowmap then makes a temporary registration file and aregistration
letter. The latter is sent by e-mail to the Flowmap Devel opment Team. Once they have
received all the necessary information and your payment, you will get a registration code.
Finally, this registration code is entered, upon which Flowmap makes a definitive registration
file. The professional features of Flowmap will be activated. These stepswill be discussed in
detail in the following sections.

14.1.1 Entering therequired information

Y ou can upgrade Flowmap to the professional edition in the Flowmap 7 disclaimer window.
e Select “Help” from the menu bar
» Click on “Professional Licence”

Now the “Flowmap Professional Registration” window will pop up.

Registration for Professional Licence . 5'

Fleaze enter your name and the name of your organization.

Mame: IJernen wan der Zwan

Organization: IStapZW-an Brouwerij B.V.

Enter vour credit card information or fax it to "'Flowmap, Faculty of
Geozciences Utrecht Universite”, fax +31 30 2540604, %ou will be
billed for US$ 250,

Card Mumber: 1234567876543210 (16 digits]

Walid thru; I 01.-07  [mmduw]

 Amercan Express % MasterCard © Visa

MHaote: credit card information will be encrepted.

Prezz Finizh o complete thiz part of the registration.

Lancel << Back et == Einizh
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In the first two fields of this form you can enter your name, and, if applicable, the name of
your organization. A maximum of 40 charactersis available for the user name, aswell asfor
the name of your organization. Both fields must contain at least 8 characters. From now on,
these names will appear in the disclaimer message, every time you start up Flowmap.

The Flowmap Professional edition costs US$ 250, payable by credit card. Y ou can enter your
credit card information (number, company, valid until) in the bottom half of the “Flowmap
Professional Registration” window; this information will be encoded when you send us your
registration letter by e-mail. Y ou can also fax usthisinformation (see further below). After
entering the names and your credit card information, click on “Finish”. The window shown
below will appear. Flowmap has now made a registration letter (FMapRegi.Let). Flowmap
has also made a temporary registration file (FMapProf.Lic). Thisfile is used by Flowmap to
check the registration; please take care never to copy or changeit in any way, because this
might invalidate your Flowmap Professional registration. For more information, see section
14.1.4 “The Flowmap registration file".

Registration for Professional Licence E ﬂ

The firgt part of the registration iz now complete. Flowmap has made pour
registration letter;

C:%Program FilezhFlowmaphflovwmap?bhFidapB el Let

E -t ail thiz file az attachment to; flowmapl@geog. L. nl

[f wou did not enter your credit card info, please fax vour card number,
company and expiration date, to; Flowmap, Faculty of Geosciences,
trecht University. Faw: +31 30 2540604

Once your registration letter [and credit card info] have been received,
wou wWill be zend the registration code to activate the Flowmap
profeszional features.

Click. Cancel ta return ba the program.

et = Eirizh

14.1.2 Sending the registration letter

In the Flowmap Program Directory you will find afile called FmapRegi.Let. It contains
several lines of text, including your own name and the name of your organization, and a 32-
character code.

FIl owap Prof essional Registration Letter

Send this file by e-mail to fl owrap@eog. uu. nl

By sending this file you agree to pay US$250

User: Jeroen van der Zwan

Organi sation: StapZwan Brouwerij B.V.

Regi strati on Code: JRLZTWUNMbYNEJNPP6UI K6441 EJP3ZLCE

Send thisfile by e-mail or attached to an e-mail message to flowmap@geog.uu.nl. Please
make sure the lines starting with “User:”, “Organization:” and “Installation Code:” remain
unaltered.

If you did not enter your credit card information in the “Flowmap Professional Registration”
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window, you can fax the information (card number, company and ‘valid until’ date) to
“Flowmap, Faculty of Geographical Sciences Utrecht”, fax 030 — 2540604 (international:
+31 — 302540604)

As soon as we have received all relevant information, we will send you a 16-character
registration code by e-mail.

Thank you for registering Fl owap Professional.

W have filed your registration for
Fl owVap version 7 Professional

User: Jeroen van der Zwan

Organi zation: StapZwan Brouwerij B.V.

Your registration code is: JRLZTWIUMBYNEJN
Enter this code to activate the professional features.

14.1.3 Enteringtheregistration code

Once you have started your registration (upon completion of the first step). You can again
open the licence window as explained in paragraph 14.1.1, now Flowmap will ask you to
enter the registration code. This code contains 16 characters, from the ranges“A” thru “Z"
and “2” thru“7” (not “zero” nor “one”, in order to avoid confusion with“O” and “1"). In
most cases, you can copy your registration code to the clipboard with the option “edit; copy”
from your e-mail program; you can then paste it onto the form using your right mouse button
and the option “paste”.

If you have entered your registration code, click on “Finish”.

Registration for Professional Licence N ﬂ

The Profezsional Licence iz registered to:

M ame: lJeru:uen wan der Zwan

Drganisation: |StapZwan Brouweri B.Y.

Clizk. M est if wau wizh ko restart the registration process ta obtain a
Frofeszional Licence.

Click. Cancel ta return ba the program.

<< Bach MHewxt = Eirizh

The registration of the professional version is completed. From now on, the professional
features of Flowmap are activated. When you start up Flowmap, the registration file
FMapProf.Lic will tell the program that the professional version was registered. For more
information, see section 14.1.4 “ The Flowmap registration file”.
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14.1.4 The Flowmap registration file

On starting up, Flowmap checks the registration of Flowmap Professional by means of the
registration file FMapProf.Lic in the Flowmap program directory. Thisfile contains severa
lines of text, including your user name, the name of your organization and a code, that

enables Flowmap to identify the installation.

Any modifications to thisfile or the Flowmap installation can invalidate your registration. Or,

to be more precise:

- Thefile"FmapProf.Lic” cannot be modified in any way. Even opening the file in aword

processor or editor can invalidate your registration.
- Thefile"FmapProf.Lic” cannot be copied.
- The Flowmap program directory cannot be copied.

Y ou can do several things, however, without affecting your registration:

- You can change the name of the Flowmap program directory; you can transfer (but not
copy!) the Flowmap program directory as awhole (including the registration file
“FmapProf.Lic”) to another directory on your hard disk.

- New patches and versions of Flowmap can be installed in the Flowmap program directory
as long as the main version number does not change (that is the number before the dot; a
registration for version 6.3 isaso valid for 6.4, 6.5 and so on, but not for version 7.2)

14.2 Range Exploration Mean Trip Length

In order to run a gravity model, you often have to
enter aMean Trip Length (MTL). For this, you can
use the mean trip length of observed tripsin the past
(see the section discussing the Actual Trip Length
Distribution). If no data on observed trips in the past
are available, the program can generate and calculate
anumber of mounting values for the distance decay
parameter (Betavalue) in order to determine fair
values for the MTL and/or the distance decay

parameter.

. Select “Analysis”

. Select “Range Exploration Mean Trip Length”

e Click on “Exploration Unconstrained model”,
“Exploration Origin Constrained Model”,
“Exploration Destination Constrained Model” or
“Exploration Doubly Constrained Model”:
[Exploration Destination Constrained Model]

The window displayed alongside will pop up.

An origin constraint or production value (depending
on the chosen gravity model), and a destination
constraint or attraction value (depending on the
chosen gravity model) must be selected.

. Select a variable in the “Origin Attraction Value”
box [POP_TOTAL]

exploration destination constrained mode

r— Origin Attraction Value

Field

IF'DF'_TEITAL vl

1393 <= Actual Walues <= 44496 Sum:
353084

— Destination Conzbraint W alu

=]

Field

26 <= dctual Values <= 5339, Sum:
28099

IEESTFDHENS vl

— Scaling Parameters
[~ Seale Highest Score

Siale Walue: 100

— Distance Decay Function

& Meutral % Exponential
€ Power { Tanner
- Betaalue
I {* Explore " Fixed
r— Model Parameters
Initial B eta Walue: I—
Mean Trip Length: I—
L Mean Trip Length: I—
Convergence Criterium in % |1—
Ok | LCancel |

. Select a variable in the “Destination Constraint Value” box [Bestforens]
. Select a distance decay function in the “Distance Decay Function” box [Exponential

Function]
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Now a convergence criterion must be set.
« Enter avalue in the entry box to the right of “Convergence Criterion” [1(%)]
e« Click on “OK”

exploration destination constrained model
The WiI ndOW alongSIde pOpS Balancing factors have converged: calculating {ln)MTL ;I
.. Eztimated Mean Trip Length: 500, 00350
up, containing the results. Beta * Mean Trip Length: 1.1i42280
. Model Iteration 17:
The estimated MTL has Beta valus: 0025355
. Balancing factors hawve converged. calculating (1n)MTL
been calculated for different Estimated Mean Trip Length: 500, 00060
. Beta * Mean Trip Length: 1.2677360
distance decay parameters. Model Tterabion 18
. Beta walue: .ooz8623
EXperIence ShOWS that the Balancing factors hawve converged. calculating (1n)MTL
. Eztimated Mean Trip Length: 500,00010
distance decay parameter Beta * Mean Trip Length: 1.4311540
Model Iteration 19:
ranges between /MTL and Beta value: .003203
. Balancing factors have converged; calculating (1ln)MTL
2/IMTL (in case of an Estimated Mesn Trip Length: 50000000
. . L. Beta = Meqn Trip Length: 1.6044770
exponential function); in Model Iteration 20
. Beta wvalue: . 0035754
case Of apOWer funCt|On, Balancing factors have converged: calculating (1ln)MTL
. . Estimated Mean Trip Length: 500.00000
this value will range Eeta * Mean Trip Length: 1.7877040
between 1 and 2. Further exploration impossible
Print

e Click on “Print” if you would like the results to be printed
¢« Click on “OK”

14.3 Converting a Distance Table: dBASE to Flowmap

Importing a distance table is only possible in the professional edition of Flowmap.

In Flowmap you can use a distance table that was created outside Flowmap, provided that this

file:

1. consists of three columns: the first one for the origin label, the second one for the
destination label, and the third one for the distance value between the origin and
destination concerned.

2. isstored asadBASE Il (DBF) file.

3. contains only labels that correspond with labelsin arelated location (??7?7????1.DBF) file.

The dBASE-file you want to convert must be in the directory opened in Flowmap.
e Select “File” in the menu bar

e Select “Convert Files”

e Select “dBASE IlI->"

* Select “dBASE->Flowmap Table

A window pops up in which you can select the file to be converted.
e Select the dBASE file you want to convert
e Click on “OK”

In the next window, you can store the new Flowmap table.

« Type aname behind “File Name” (or leave the existing name, saving the Flowmap table under
the same name as the dBase table)

* Click on “Save”

The window on the next page pops up. Y ou can select which columns from the dBASE table
represent origins, destinations and the distance between the two.
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» Select the origins in the “Origins” box

. Select the destinations in the Path; C:\Devel\Flowmap? 114
“Destinations” box File: Afit_PC4.DBF

e Selectin the “Impedance” box the column
— Select dBASE Fields faor

that reflects the distance between each
Origin and each destination Origirs: Drestinations: Impedance:
distance di_sh_anc:e st

Next, select areference file for both origins school b
and destinations.
e Select an Origin Reference File
e Select a Destination Reference File
NOTE Refer ence f| I esare g)r‘ted on |abe| ) If Origin Reference File D estination Reference File
they had not been sorted yet, they are likely el 2 feocbedn
to make previously created distance tables &ﬁﬁﬁsiﬂ”—j et b

unreliable. Make sure you use copies of

.. . i —Flowmap Table Type
original files as reference files! . —
% Metwork Distance —
. . ~ : )
F| na' |y, you have to $| eCt Wh|Ch type Of Functional Distance e |
dl stance tabl e you want to create: a tabl e Mote: Both reference files need to be sorted on "LABEL" ta make this

conversion work, Use copies of onginal files as sorting is likely to make

based on a| r‘I | ne d| gances, network d| stances previously created distance tables unreliable!
or functional distances.

e Select adistance table type
¢ Click on “OK”

After awhile Flowmap informs you that the conversion was carried out successfully.
e« Click on “OK”

14.4 Converting a distancetable: Flowmap to dBASE

Y ou can also convert a Flowmap distance table to a dBASE distance table. The distance table
must be opened in the project, see Chapter 1 for more information about creating and editing
projects.

e Select “File” in the menu bar

e Select “Convert Files”

e Select “Flowmap ->"

e Select “Flowmap Distance Table -> dBASE”

In the next window, you can store the dBASE file. Thefileis saved automaticaly asa

dBASE Il file.

* Type aname behind “File Name” or leave the existing name, saving the dBASE file under
the same name as the Flowmap file

* Click on “Save”

Then Flowmap informs you the table was converted successfully.
e« Click on “Ok”
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14.5 Changing database systems

Y ou can use attribute files from another
database system. It is necessary, however,
that all attribute files are in the same
database system. Thisimplies that you
have to choose another database system at

JA_Advanced Dptions

— Application Folder

IE:\F'mgram Files"Flowmaphflowmapybh,

— Database Management Systerm

the beginning of a Flowmap session and
that all filesthat are opened arein this

database system.
. Select “File” in the menu bar

e Click on “New Project” or “Edit Project”
e Click on “Options” in the “Project”

window

Ok |

Fowpro 2.5;
Fouxpro 2 6;
Paradox 3.x;
Paradox 4.x;

Cancel |

The “Advanced Options” window pops up

. Click on the arrow in the

“Database Management System” box

e Select a database system
e Click on “OK”

146 Usingalogfile

In this section, using alog fileis explained. A log file contains each step that has been made
from the moment the log file is activated until the moment it is deactivated. It enables you to

retrace your steps. The most
important feature of alogfileis
the fact that it can be modified,
allowing you to simply repeat a
procedure (for instance an
analysis) with adifferent
variable. The other optionsin
the options menu are explained
in section 1.4.

pdels | Cptions  Help

Mode of Operation

v Stale Windows to 800x600 Proporkions

4 v Inkeractive

=10]

Interactive without Message Stops

Incremental Log

Full Log

Add Break to Log Chrl+B

Chr+R
Chrl+U

Run Log in Batchmods
Update Log(s)

Y ou can make an “Incremental log file” or a“Full log file”. A “Full log file” also remembers
which directories and files have been opened. For thisreason, it is bigger than an
“Incremental log file”. It is recommended to make a“Full log file” when you will want to use
it again in another session. Oncethelog fileis run, the correct directories and files are

opened automatically.

e Select “Options” in the menu bar

e Select “Mode of Operation”

e Click on one of the following items:
e “Full Log” to make a full log file
* “Incremental Log” to create a log file that contains no information on opened directories

and files

The window “Open Flowmap Log File” pops up. Y ou must now save the log file.
e« Type aname [FMIog001] and save the file as a “FlowMap logfile (*.flg)

. Click on “Save”

Now, a procedure can be carried out in Flowmap. For example we want to display the total
population of 20000 and morein Zeeland.

. Select “File” in the menu bar

* Select “New Project” and open the Map File [Zeeland.006]

e Savethe project
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e Select “Maps” in the menu bar

e Select “Advanced Display”

e Select “Draw Map File”

e Select “Draw Edges/Lines”

e Click on “Uniform Drawing” and select a symbol, now the map will be drawn
e Select “Subset” in the menu bar

e Click on “Select objects Map File”

T57704
° Select on [POP—TOTAL:! en use the # ®X—COORDIMNATE UPPER RIGHT CORNER:
“Range Method” and click on “Ok” 77697 )
. Change the minimum range in # Y;iggggINATE UPPER RIGHT CORMER:
20000 and click on “Ok” # MAP MEASUREMENT UMIT:
Meters
# EMD PROJECT SECTION
# MENU BUTTORM: maps
Now dravy the subset the sameway as  [£ HENY BUTTON: Crgaﬁe
een - # MENU BUTTOM: graphs
the mapfllehaSb drawn (Maps > # MEKU BUTTOM: gna 15
Advanced Display etc.). Assoon as # MENU BUTTON: graphs
. . . . # MENU BUTTOM: Create
the procedure isfinished, thelog file  |# menu BuTToN: maps

# MENU BUTTOM: draw map file

can be deactivated. # MENU BUTTONM: uniform drawing
« H " o # BEGIM DRAW SECTION
*  Select “Options” in the_menu bar # DRAW OPTION:
e  Select “Mode of Operation” uniform drawm%
. « . » # PALETTE MUMEER [LEFT-RIGHT/TOP-DOWH = 0-317:

e Click on “Interactive” or 14

“ i i # ENMD DRAW SECTION

Interactive without message e MENL BTToR: sobset

stops” # MEMU BUTTON: select ohjects map file
# BEGIM SUBSET SECTION
# SUBSET OPTION:

ilai i i select ohjects map file
A logfileisatext file. It can be edited £ Shoees el Scts map
RAMNGE
with atext editor such as WordPad or o oophMGE L
NotePad. POP_TOTAL
. . # SUBSET LOWER BOUND:
e Open the log file [FMlog001] in C0000)
# SUBSET UPPER BOUND:
WordPad/Notepad Bl
# SELECTION TYPE:
. SIMPLE
All steps that were taken during the # BEGIN MESSAGE

4 map objects selected

analysis are displayed. If you want, Labels: ©6d/687/715/718
you can change a variable at this point. AerLs] ranae 3io3a dd400

For example change the lower bound [, oo cime MEZSASE

1 # MENU BUTTON:
of the subset into 10000. and save the T = et (e

i # MENU BUTTON: uniform drawing
flleaSFMIOgOOZ # BESIN DRAW SECTION

NOTE: Make sure you that you save the file as a Flowmap log file (.flg) and not as a text file
(:txt or .doc) .

Now you can run the log file you just altered in Flowmap.
e Select “Options” in the menu bar

e Select “Mode of Operation”

e Click on “Run log file in Batch mode”

The“Run log file in Batch mode” window appears.
* Select the log file you want to run [Fmlog002]
e Click on “Open”

The analysisis now carried out and the " Progress Report” window pops up. In this window,

you can observe the progress of the log file.
e« Click on “OK”

In the case of an analysis, one or more new columns with results have been created. In the

case of adrawing, the result isamap. In our example 11 areas will be selected with a
population of 10000 or more, instead of the 4 areas with a population of 20000 or more.
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During the creation of the log file it is also possible to add a break point. This can be done by
selecting “Add Break to log” from the “Options -> Mode of Operation” menu. It isalso
possible to edit thelog file in atext editor and type “#BREAK” at the point where you want
the break point.

In alog file references are created to the different folders containing the data needed to carry
out the process. Once the data has been moved to different folders or different computers you
need to actualize the log files. This can be done by selecting “ Actualize Log(s)” from the
“Options’ menu.

First select the source folder which contains the log file(s). The original folder namesin the
log file(s) will appear in the corresponding box. Next select afolder path from the original
folder box which has been changed. Once selected a new window will pop up in which you
can browse to the need folder containing the data. Once this has been done with all the
changed folders the actualization can be carried out by clicking on apply. The log file has
now been updated.
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