Mobility areas

Methodology

Mobility areas are drawn up on the basis of data on flows between origins and destinations. These
data can come, for example, from home-work or home-study data from the population census,
household travel surveys or other data sources such as mobile trace data (FCD, FMD)

For a rendering through a cartographic visualization, an animation or videos, it is necessary to have
a layer of geographical objects corresponding to the zones (origins and destinations of flows) and to
have a common zone/origin/destination identifier in the two data sources.

The strongest link in % of flows between two zones is recursively taken from the set of flows. The
area of origin is aggregated with the pole area and forms a pool. Migration between zones or areas
is then updated and the process is repeated until only one area remains.

() communes_hdf — Features Total: 3789, Filtered: 3789, Selected: 0 - [m] X
=] E 23 a

1D STATUT INSEE_COM NOM_COM INSEE_ARR INSEE_DEP INSEE_REG =
1 COMMUNE_DDD00D... | Commune simple 02001 Abbécourt 02 32 2000
2 COMMUNE_000000... Commune simple 02002 Achery 02 32 2000
3 COMMUNE_DD0000... | Commune simple 02003 Acy 02 32 2402
4 |COMMUNE 000000, Commune simple [l 02004 23;‘ Zﬁ::d 02 32 2402
5 COMMUNE_DDD00D... | Commune simple 02005 Aguilcourt 02 32 2402
6 | COMMUNE_000000.. Communesimple [l 02006 Q:‘:";:""‘Izet 02 2 2000
7 COMMUNE_000000... | Commune simple 02007 Ajzelles 02 32 2402
8 COMMUNE_0D0000... Commune simple 02008 Aizy-Jouy 02 32 2402
9 COMMUNE_DDD00D... | Commune simple 02009 Alaincourt 02 32 2000
10 | COMMUNE_DD00O0... Commune simple 02010 Allemant 02 32 2402
11 | COMMUNE_DO0D00... Commune simple 02011 Ambleny 02 32 2000
12 COMMUNE_0D0000... Commune simple 0202 Ambrief 02 32 2402

1‘4 COMMLUNE DDODN... | Commune simnle nzma3 Amifontaine nz? 32 ?d??'
3, Show Festures Visible On Map _ =

INSEE_COM : zone Id
NOM_COM : zone label
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\-=| Show All Features =

COMMUNE : origin
DCLT : destination
IPONDI : value (number of trips)

The zone identifier in the zone table (Communes HDF) corresponds to the zone identifiers of the
origins and destinations in the flows table (FD_MOBPRO_2017_HDF)



Calculation of mobility areas

Once the Qgis plugin is installed, it appears in the processing box as below

T " Cerema

Mobility Areas

With the above data the setting is for example

(2 Mobility Areas X
» T
parsmeters | Log Mobility Areas
Zones a

A m to build incrementalty mobility cluster are; d on OD trips data betwesn

G\INSEE\RP2017_MOEPRO) 2 [ s ] [ . hdf = @)’j) % —
s successively zones that have the strongest link until #t remsins only one
Selected features onby
S— r-ti result is a polygon layer reresenting alkz ones and areas aggregated in the processs
abc INSEE_COM A =i of crestion and time of deletion that allow animated maps from the

on steps

Zone label -
ime

abc NOM_COM = it (bt file separated with ;)

(zones) with and Id that correspond to origin and destination Ids in

Grigin/ Destination file

G:\INSEE\RP2017_MOBPRO\FD_MOBPRO_2017_HDF bt ﬁ
Origin
COMMUNE €a | &£
Destination
pCLT a | &£
Value

Destination: name of the destination column
IPONDI

s 8 Walue: Mame of the v column

Field separator

Minimwumm p2 : the minimum size for becoming a pole
Minimum pole sze Max agregstion size: The maximum size to be abl

= A stop criteria on the masdimum link

2500,000000 -

Maxx aggregation siz= can be agregated only # # intersects the pole

S0000,000000 > ins resultst from each step of the

algarithm for further dynamic = h temporal manager)

Mascimum link
0,000001 a |-
Neighbourhood constraint
v | Secondary poles
Qutput
G:/INSEE/RP2017_MOBPRO/re=sult_npdc.gpkg &

v | Op=n output file sfter running algorithm

Run s Batch Process... | Run | Close

To be a cluster, an area must have more than 2,500 trips or migrations and if the cluster is greater
than 50,000 it cannot be aggregated with another cluster in subsequent stages.

When the neighbourhood constraint is checked, in order to be aggregated, zones must intersects
geographically the pole area.

Activating secondary poles enables to let appearing smaller poles that could be masked by the main
attracting poles for a second level analysis.



Q@ Mobility Areas

- || GIS version: 3.22.2-Bidowieia
E GEIS code revision: 1601ecdsdD
Ot version: 5.15.2

PROJ version: Rel. 8.2.0, Movember 1st, 2021
PDAL version: 2.3.0 (git-version: $f3567)
b Algorithm started at: 2022-01-05T15:03:16

{ 'Destination’ :

"DCLT", "Maxaggregationsige' : 50000, "Maximumlink' : 0.01,
"Minimumpoolsize" i i

: 2500, '"Origin' : 'C . "Ori ionFile’ : "G:\\INSEE)
WRE2017_MOEFRO\\FD_MOEPRO_2017_HDF.txt', 'Cusput' : 'G:/INSEE/RF2017_MOBFRO/
zesult_npc.gpkg’, 'Separator’ : ';', 'Value' : "IFONDI', "ZomelId' : 'INSEE COM', 'Zonelabel'
: 'HOM COM', "Zomes' : "G:\\INSEE\\RF2017_MOBPRC\\communes_hdf.gpkg|layername=communes_hdf'
}

62040: Argues

62826:Le Touquet-Paris-Plage

£2318:Btaples

62785:5aint-Omer

62525:Longuenesse

Execution completed in 133,75 seconds (2 minutes 14 seconds)
Results:

{"output': '"G:/INSEE/RF2017_MOBFRO/result_npc.gpkg'}

Loading resulting lsyers
Algorithm Mobility Aress' finished

B %

Mobility Areas
Algarithm to build incrementally mobility cluster areas based on OO trips datz between

zones,

1t aggregates successively zones that have the strongest link until it remains only one
arez

The result is 2 polygen layer reresenting zllz ones and areas aggregated in the processs
with

their asscciated time of creation and time of deletion that allow animated maps from the
differant aggregation steps

with the QGis time manager

The tocl needs a od trips data (b file separated with ;")

A pohygon layer (zones) with and Id that correspond to origin and destination Ids in
the od trips data file

Parameters:

Zones : a pobygon layer with a field containg the Id of zones
Zone Id : zone Id field

Zone label : zone label fiel (if no zone label , choose zone Id)

Orrigin/destination file : OD trips data file. ba file with crigin and destination fields
corresponding to zons ID

Origin: Name of the origin column

Diestination: name of the ds column

Value: Name of the value column

Field separator: Field separator . ;' by default

Minimum pole size : the minimum size for becoming a pole

Max agregation size: The maximum size to be zble to be agregated

Maximum link: & stop criteriz on the maximum link {0.01 = 1% of the trips are going to
the pole area)

Ouput: The pohygen layer result table (contains resultst from sach step of the
algorithm for further dynamic anabysis with temporal manager)

] | Cancel

Run as Batch Process...

The algorithm lists the poles that have successively appeared and loads the result table




Making the animated map

The result layer must first be set up: :

@ Layer Properties — result_npc — Temporal X

Q 1 v | Dynamic Temporal Control

ri Information Configuration | Start and End Date/Time from Expressions -

Limits Include Start, Exclude End (defautt) -

‘)\s\ Source

’ Individual features from the layer will be rendered if the range specified by the Starfand End expressions overlaps the map's
3 Symbology temporal range.

Each event wil be considered as accurring from Siart exprassion < ¢ < End expression,

€3 Labels

€D Mosks The Start and End expressions must return dste or datetime valuss,
ﬁ 3D View Start expression debut Q-
Diagrams End expression fin 0 >

1f the Start expression choice is empty, then features will be trested 2s having no start date. Similarly if the End expression cheics is empty, then
features will be trested as having no end date.

E Fields

Attributes
Form

Joins
ﬂ A /
&1 storag
0@ Actions
, Display

7
4 Rendering

@ Temporal

Variables Stie  * | oK | Cancel Apphy Help

Then set the time controller with a step of 1s on the result layer

Temperal Controller n

E @ @ Current frame: 2020-01-01 00:08:24 = ¢ = 2020-01-01 00:08:25

| | < | 11| > | M P _t Lecp

Animation range| 2020-01-01 00:00:00 |5 | to | 2020-01-01 00:35:30 | o ’e * Step| 1,000 < || seconds - E

You can then perform a categorized thematic analysis on the column "city_name" and deactivate the
values without labels



@ Layer Properties — result_npc — Symbology

Walue |3b¢ nam_pole

~][€]

- | -

Display
e Lenguen.. Longuenesse

Maubeuge Maubeuge
Saint-Mar... Saint-Martin-Boulogne
Saint-Omer Saint-Omer

Rendering

KO,
-
¥

Temporal Saint-Pol.. Saint-Pol-sur-Ternoise

Valencien... Yalenciennes

Variables all other v...

Color ramp | Random colors
€ Labels Symbol ¥ Value Legend
|| all other v...
LB Masks v . 99999 59999
v . Arques Arques
- v [l Arras Arras
S v [] Bapaume Bapaume
- : v . Berck Berck
1 Diagrams v D Boulogne... Boulogne-sur-Mer
v [l Calais Calais
E Fields v [l Cambrai  Cambrai
_ v Caud Caud
E },_:I'Itltr??utt v = Doua:.y Doua:.y
i v . Dunkerque Dunkerque
Joins v . I-ftaples Etaples
v [l Fourmies  Fourmies
-‘_* ¥ v . Isbergues  Isbergues
SEEE v . Le Cateau... Le Cateau-Cambrésis
Actions v . Le Touqu... Le Touquet-Paris-Plage
v . Lille Lille
v . Lillers Lillers
v
v
v O
v
v
v |
| |

Metadata

&

Dependencig

| Advanced v|

Legend - | Style = | | 0K

Cancel

Apply

Help

With the time controller, we can see the generation of mobility pools as a function of steps (seconds

in the time controller)
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The labels can then be set up to display the names of the pools and the percentage of autonomy, for

example, by defining labels based on rules

() Edit Rule

Description |

'®) Fiter | @map_start_time ==debut and @map_start_time <fin

() Bee  Catch-all for other features

Scale Rangs

Minimum (escclusive)

1: 100000

V| Lebels

Maximum (inclusive)

1:1000

Value

“nom_pole” [} ‘|n'}{ format_number{"interne” ¥100.8) |} ‘%’

w Ted Sample

Lorem lpsum

Lorem Ipsum

[ & ] [1ssemes |~ ] (B[]

Text

abe Text

:II: Formatting Font | Liberation Sans

-le)

@BE Buffer
Stye | Bod

-1le]

abe) Mask

. Background E| |€.

[ul[&.

Bl[@) ][€)

-
-]

-

OK

-

And the result below in animated map

Temporal Controller
e
I&“ G) ” @ | Current frame: 2020-01-01 00:22:02 5 ¢ < 2020-01-01 00:22:03

LICEERN NN

Animation range | 2020-01-01 00:00:00

i:| to | 2020-01-01 00:25:30
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Generating a video
To generate a video there are several solutions.

The principle is to export a frame of each step from the time controller and then from an external
tool to assemble each frame to make a video, for example with the open source tool ffmpeg

To do this, you just need to use the export of the animation from the time controller. The images
will be called commuters_0001.png, commuters_0002.png, ...

! Export Map Animation >
Template commuters_|#£##,png

Output directory | G:\Etudesimira d-Est\EPCI_ssxterne!animation

Map Settings

W Extent (current: map view)

North | 711350%9,4345

West  57IEEEA544 East |B03467,3412
South |6582254,4524
Calculste from Layer = Map Canvas Bxtent Draw on Canvas
Output width | 1242 px 1
-
Output height | 693 px = I |
v Draw active decorations: none
Temporal Settings
Range 2020-01-01 00:00:00 S| to |2020-01-01 D0:25:30 - ’_"
Step (frame length) | 1,000 + | | seconds -
Save Cancel Help

Example of a command with ffmeg to combine the images into a video "mobility_areas.mp4

ffmpeg -r 1 -i b commuters_%04d.png -vcodec mpeg4 -y mobility_areas_hdf.mp4
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