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,0 enable decision makers to access
the data they need to transform the

lives of vulnerable people, at scale.
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Who we work with

Mobile network Governments Non-governmental GRID3 Funders &
operators (MNOs) organisations programme” Supporters

* Flowminder is one of the co-founders and implementing partners of GRID3
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Implementation & real impact e ez

requires collaboration is an essential criteria for

generating
= Theuse of CDR data often involves many

stakeholders e.g.:

o vodafone

« MNOs
= Government end users

- Regulators
« 1G0Os

» Ghana is a good model of government partnership

- Ghana Statistical Services
. Vodafone Ghana
= Flowminder
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‘ﬁwe want to achieve the SDGs, we need to invest in
data systems, and we are confident that our successful
partnership with Vodafone Ghana & Flowminder is

the way forward to leverage data for good.

— Omar Seidu, Head of Demographic Statistics and SDGs Coordinator at Ghana Statistical Service
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‘hat are Call
Detail Records
(CDRS)
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CDRs can provide near-real time estimates of
& changes in population
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Mobile phone metadata: CDRs - w
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MSISDN 'MSISDN_COUNTERPART  CELL ID 'REGION 'EVENT_TYPE . [ ® S
AA204V1542DCA00 VEWV782A5945GJE 451154211 north voice .« | ’
AA204V1542DCA01 GNBE72BEAQOHES1 451354312 north voice .
AA204V1542DCNE EYB470HRAKS04EC 451354312 north voice : .
AA204V1542DCAD north voice o | o
IXVITVeLY ey Calling party identifier (anonymised) central voice . . :
B45QHV45CAEVAS oy ST ! : south sms . | .
B4SQHEV4SCAEVAG ETG942BCVAEH36L 476126941 south sms . * N .
B45QHVA5CAEVAT ETG942BCVAEH36L 476126941 south sms ' “ ' 2016-10-10 08:14:59
B45QHV45CAEVAS RBY25BAC942HCES 476126941 south sms 2016-10-10 12:41:01
B45QHV45CAEVAY 476126941 south sms 2016-10-10 13:10:45
B45QHV45CAEVALD EVG365BCAL] _, , _ _ sms 2016-10-10 15:20:43
B45QHV4SCAEVALL PRA19EXME 3 Receiving party identifier (anonymised) voice 2016-10-10 18:08:32
B4SQHV4ASCAEVAL2 RVC830RMC2SERET 213579554 south voice 2016~
B45QHVA5CAEVAL3 DOB402VRM70GIBE 413579554 south sms 2016-10-10
B4SQHEV4SCAEVALA DOB402VRM70GIBE 4135795\ south sms 2016-10-10 21:
CZW926NRVAIWERL EBI69BCA033KKK6 486201511 voice 2016-10-10 09:01:10
CZWI26NRVAINED2 EBG663JJEB2345M 492500516 [ROMIDAIeele]y voice 2016-10-10 21:58:20
CZWI26KRVAINEDS TTBE206B6TFDRUT 420594230 central :01:29
CZW92 6NRV43IWER4 TTBE206B67FDRUT 420594230 central :46:18
DBT396BCW22YTVR CRQB506BHCLR38Y 455193201 central :28:28
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Benetfits of using CDRs

. The data are automatically generated.

. The dataset contains billions of data points from
millions of people — large geographic and time
scales covered.

. Thereis acontinuous stream of data — near
real-time.

. Production of indicators to monitor relocations and
changes in flow from affected areas
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Temporal resolution

We only ‘see’” a subscriber when they use their phone.

If they don't use their phone on a particular day, we can't confidently say
where they are on that day.

Mo Tue Wed Thur Fri Sat Sun

6 O 6 0 0 O
Person 2 o @ @ @ @ @ @

Person 1
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Spatial resolution

The density of cell towers
affects the precision of

our location estimates.

The location of a cell
tower is often the only
available information

about its potential
coverage.
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The spatial resolution of
depends

on the The distance between towers (the finest spatial

routing the ‘network resolution) can be between ~300 m in urban areas

event’. to more than 9 km (coverage) in rural areas.
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Addressing potential sampling biases

O No mobile subscription
@ Subscribers to other mobile network operators (MNOs)
(O 'Inactive" subscribers of participating MNO

@ "Active" subscribers of participating MNO

Additional data on
demographics, phone

use and mobility from

field and phone surveys

can help to

and therefore to
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Addressing potential sampling biases

Additional data on
demographics, phone

use and mobility from

field and phone surveys

can help to

and therefore to
Sample for - = = - = -
== AAAAAA

O No mobile subscription
@ Subscribers to other mobile network operators (MNOs)
(O 'Inactive" subscribers of participating MNO

@ "Active" subscribers of participating MNO

* Non-random ‘sample’ available for analysis FLUWM'NDERORG



.owminder has recently
developed estimation methods
to arrive at bias-adjusted &

population-scaled estimates for

m Relocations from admin3 area

to admin3 area, per month

m Residents per adming3 area,

per month

Bias-adjusted and

population-scaled
estimates

These estimates are based on

" CDR aggregates
Primary & secondary survey data
Existing population estimates

Admin3 shapefiles
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Ensuring privacy and transparency

‘R-derived

insights should "
never permit the « [ransparency and peer review:

identification of Detailed and open method @

GDPR compliance throughout

descriptions

individual

Open algorithms

subscribers.
Publications in peer-reviewed
academic journals
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Questions our users may want answered

= Where are people located over time?

- What are the patterns of movement in my area of interest?

- How many people are moving at any particular point in time?

- How many people have permanently moved in/out?

= Where are the high concentrations of people meeting/moving?
= Are people moving more within or between regions?

= Which areas are highly connected?

= COVID-19 lockdowns: Have people stopped moving?

FLOWMINDER.ORG



A broad range of can be derived

from CDRs, including:

= 'Daily’ presence = Residents

Changes in presence per area in
comparison to reference period.

Crowd size per cluster.

‘Daily’ movements

Changes in the number of
travellers between two areas.

Changes to population mixing
per area.

Changes to net flows to each
area.

Changes to travel within each
area.

Changes in the number of
residents per areas.

Relocations

Changes in the number of
residents relocated from area
A to area B.

Locations of interest
Main travel routes.
Isolated clusters of areas.
Locations of hotspots.

Social connectivity, mobile phone
usage and top-up expenses...
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CDR:data applications
Population dynamics
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Monthly relocations between admin3 areas

DRC Haiti Ghana
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Monthly population change per adming3 area
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Mapping monthly

Nimu
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Seasonal variation
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Migration flows from March 2020
to February 2021 in the DRC

Luanda*

Malanje*

Sumber

ANGOLA Luenas

*Lobito Cujto=

Benguelas i
Huambo* Kitwe=
" bida *Ndola FLUWMINDER DRG
uanshyas o *
vodacom

© FLOWMINDER.ORG




Disaster Preparedness | Producing time-dependent (dynamic)

risk maps

National Flood Risk Map - Current Situation (2010)
Rurking Faso
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% Change relative to baseline

COVID-19 response in Haiti

Changes in the average number of clusters visited per subscriber per day

COVID-19 restrictions come

into effect (20 March) Period

e Monday to Saturday
e Sunday

Feb

% Change relative to baseline

n
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+
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"

Alpr Mlay
Date

Change in the number of subscribers over time, averaged for localities of the same type

COVID-19 restrictions come
into effect (20 March)

Small
Villages

Large
Villages

Feb

A;)r M;y JL'H‘I
Date

Jun

Mobility restrictions reduced
the number of places visited
during the day...

...but triggered a shift of
population distribution from
urban to rural areas (similar
to changes occurring during
the Christmas period)
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Modelling the geographic spread of

cholera in Haiti

Flows from areas with high incidence Infectious pressure on unaffected areas

Infectious pressure
Suspected cholera cases — (normalised)  confirmed cases
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