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Pdpulatlon Geospatial Data
Mobile Data ~ Distribution & Analysis & Site Capacity
Partnerships Mobility Placement Strengthening

Analysis Optimisation
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Our mobile data collaborations to date Countries where Flowminder
has collaborated with MNOs

(present and past):

Curacao (x 2 MNQOs)
Haiti
Sierra Leone
Ghana
DRC (x 2 MNOSs)
Namibia
Mozambique (x 3 MNOs
via INCM)

. Nepal
~ . Papua New Guinea
> =  Senegal (advanced

Bl discussion)

FLOWMINDER.ORG




,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

5

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

* Flowminder is one of the co-founders and implementing partners of GRID3

FLOWMINDER.ORG



Implementation & real impact
requires collaboration

= Theuse of CDR data often involves many
stakeholders e.g.

« MNOs
. Government end users

- Regulators
« 1GOs

» Ghana is a good model of government partnership

- Ghana Statistical Services
. Vodafone Ghana
= Flowminder

Working with

is an essential criteria for

generating

FLOWMINDER.ORG

sl f i n Ghara through

evidence, using data to
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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

FLOWMINDER.ORG
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We work with different types of data

Pseudonymised Gridded population Survey or census Satellite imagery and
Call Detail Records estimates data geospatial data
(CDRs)

All depending on the services we provide and the context of the project.

FLOWMINDER.ORG
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A is a metadata record of a

telecommunication transaction (call,
text message, mobile data) that is
stored by an MNO for billing purposes.

is a set of geographic data indicating the
spatial position of each cell tower in a network. It includes
» a and a (as a minimum) all cell tower identifiers, together with their
. associated locations (typically latitude and longitude).

It includes (as a minimum) a

FLOWMINDER.ORG



Data required for mobility analysis

@ EIEE

msisdn text 1r- cell_id text
call_date date locality text
call_datetime timestamp

location_id text -

Essentially for our purposes, a very large collection of individual:

-0 -0

Anonymised Spatial Precise
identifier location time

FLOWMINDER.ORG



Call Detail Records (CDRs) | Subset example

'MSISDN MSISDN COUNTERPART CELL_ID EVENT TYPE TIMESTAMP
AA204V1542DCA00 VEWV782AS945GJE 451154211 voice 2016-10-10 15:35:25 One row
AA204V1542DCA00 GNRE72BEAOOHES1 451354312 voice 2016-10-10 20:03:45 COI’I’GSpOﬂdS to
AR204 451354312 volice 2016-10-10 21:21:56 One event
J¥vIrys: Pseudonymised caller ID 451354312 voice -10 21:59:32 '
AR204V1 (phone number) 452616792 voice Date and £110-10 22:42:23
B45QHVA! 476126941 sms {lsal=No Mo IO 16-10-10 08:13:21 A CDR dataset for
B45QHV45CAEVAS ETG942BCVAEH36L 476126941 sms 016-10-10 08:14:15 one COUﬂtl’y will
B45QHV45CAEVAS 476126941 sms 2016-10-10 08:14:59 fi . bill
z orten nave oilhons
[ [S X = A . .

B45QHV45CAEVAS Ssauderyiese ea et 5 sms 2016-10-10 12:41:01 £ avents
B45QHV45CAEVAS sms 2016-10-10 13:10:45

ks (phone number) : Orev :
B450HV45CAEVAL1 sms 2016-10-10 15:20:43
B45QHV45CAEVAL1 PRA19HXME36P64B 413579554 voice 2016-10-10 18:08:32
B4SQHV45CAEVAL1 RVCB 30RMC2 9EBR7 413579554 voice 2016-10-10 18:54:39
B45QHV45CAEVAL1 DOR402VRM70GIRE 413579554 sms 2016-10-10 20:53:32
B45QHV45CAEVAL1 DOB402VRM70GIBE 413579554 sms 2016-10-10 21:21:51
CZW926NRVA IWEP4 EBI69BCAD33KKK6 2016-10-10 09:01:10
CZW926NRVA 3WED4 EBG663JJER234PM ID of network cell 2016-10-10 21:58:20
CZW92 ENRVA 3WED4 TTBE206B67FDRUT tower 2016-10-10 12:01:29
CZW926NRVA 3WED4 TTBEZ206B67FDRUT —— 2016-10-10 15:46:18
DBT396BCW22YTVR CROB506BHCLR3BY 455193201 sms 2016-10-10 16:28:28

FLOWMINDER.ORG




Cellular network data | Subset example

420594231
451154211
451354312
451354313
451354314
452616792
455193201
476126941
4761286943
476126944
476126945
476126846
478126947
486201511
492500516

LOCATION AZIMUTH
(5.609057, -0.181275) 30
.184537) e
1838172) 270
177670) S0
158270) 120
5.562827, -0.1888657) C
(6.6B6166,
Sisseaa Gcographical
(6.685484 | tk)ﬂ
(6.677289 ocCa
(6.698442, -1.594528B)
(e.676017, -1.598336) 240
(5.116660, -1.24€974) 180
(5.145415, -1.336243) 150
(5.104393, ~1.377453) e
(5.090730, -1.46%8458) 0
5.0920985, -~1.580682) 210
(5.103026, -1.643851) 30
(4.902175, <1.753477) 210
(4.916887, -1.790901) 10

DATE_OF FIRST SERVICE

2016-01-01
2016-01-01
2016-01~-01
2016-01-01
2016~-01-01
2016-01-01
2016-06~10
2016-06-10
2016-06-10
2016-06-10
2016-06~10
2016-07-15
2016-07-15
2016-07-15
2016-07~15
2016-07-15
2016-07-15
2016-07-15
2016-07-15
2016-07~15

One row corresponds to
one cell tower.

Each cell tower has a spatial
location (see map).

FLOWMINDER.ORG



Cell towers & subscriber location

. The exact location of the i P :
Related position o .
X' (visible) telephone is different from . o
that of the base station. T T

Actual b O
position X ® g .
(not visible) . .

Network coverage of the
base station (usually
modelled)

Application of CDR data in
geographic space for a user.
Each point represents a cell
tower, each arrow the inferred
movement of the user.

FLOWMINDER.ORG

Position of the

‘ @ 1 ! nearest relay tower

Position of
the phone




CDRs can provide near-real time estimates of
& changes in population

e 11 User makes a call from Call routed through Network operator
: el — ‘ . location X nearest tower records time and
K5 — ' tower of call for billing
\ -
Sl Y.

User travels to location
Y and makes a call

~~~~ » Subscriber movements ® Network events ~—— Observed trajectory

FLOWMINDER.ORG
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MPD are aggregated to preserve the individual privacy of subscribers

Subscriber Behaviour Pseudonymised
- e~ CDR Data
k: R ‘ =~ -
~° S N e .
<e - S
% \\~:‘~—-.'~ \
. - h'," ~ - ~ < * ..'- '...
~ » . . . .
.\\ "@ \\".\\‘ GE
E R . K
\ A -.' I’ ~ o '\ @ .'.
I t" ________ Y ~o e
et [ SRR ‘ "-\ \ N PP ".-,
U T e . foe
oM \ @
.\ \\ . \\ ﬁ .
v ~y ~ ~ .
Yo T gmE - (1
® T = -
\\.'.. ‘ .'/. - - =
\,Z e p / .
# ~ - /. .........
< -
— =—p Subscriber movements @ Recorded network events (order)
® Exact location of network events

Aggregated CDR Data
(subscriber presence)

.........

Note: Flowminder also enforces k-anonymity
with a threshold of k = 15 by redacting values
with 15 or fewer subscribers

FLOWMINDER.ORG




Ensuring privacy and transparency

‘R-derived

insights should "
never permit the . Transparency and peer review:

identification of Detailed and open method @

GDPR compliance throughout

descriptions

individual

Open algorithms

subscribers
Publications in peer-reviewed
academic journals

FLOWMINDER.ORG



Key CDR aggregates

I

For most use cases or applications, there are generally four key CDR . -
aggregates which are fundamental to the production of related | u‘“l“'lf‘“'“;fj[llf'
indicators:

il
; “‘lﬁ“’w

Aggregates specific to residents:

1. “Residents”: Number of subscribers living in a given area, in a given
period of time

2. “Relocations”: Number of subscribers moving their residence from
area A to area B, in a given period of time

Aggregates more generally describing people:

1. “Presence”: Number of subscribers present in a given area, in a given
period of time (correspond to the previous aggregate(s) examples)

2. “Trips”: Number of subscribers present in area A then in area B, in a
given period of time

FLOWMINDER.ORG



MNO subscribers are
of the population,

nor can be assumed to be.

FLOWMINDER.ORG



Mobile phone users by demographics | Ghana

. . Ghana: percentage of mobile phone users (ages 15+)
= Mobile phone use is n=31284

-
= More common among = — 228
men than among women
a Male 21.2
= More common among @ - S
persons of working-age
15-24 41.4
than among the elderly,
) L 25-39 10.5
and among children S 108
= More widespread in urban kit =
. >
areas thaninruralareas 5 urean 177
é RURAL 30.0
-

I Mobile phone users Non-users
Source: AHIES 2022, Q3, weighted(pop_weight)

FLOWMINDER.ORG



Mobility by demographics | Ghana

. Also, mobility is Ghana: percent of populatigsszlvzzcent trips 5+km (ages 15+)

—

* Morecommonamong 2 — 465
men than among women ;

L] Male 446

. w Female 48.0
persons of working-age  ©

than among the elderly, - 554

d hld % 25-39 41.2

and among children ®  aoEe 385

> More widespread in urban e s
. Z

areas thaninruralareas 9 pgan s

S RURAL 54.0
<

s 1 or more trips No trip

Source: AHIES 2022, Q3, weighted(pop_weight)

FLOWMINDER.ORG



Ghana

* Asaconsequence, mobility is often  Ghan5: 9, of population who did a 5+km trip in past 3 months
different between mobile phone users 1230028

and non-users

Grand mean = 53.5%

= With mobile phone users showing
higher mobility, on average, than R —— 395
non-users

= Mobility estimates based on
phone user data alone can

I
I
I
I
I
I
I
I
I
I
I
I
I
I
overestimate mobility (can also :
I
I
I
I
I
I
l

. 60.
be an underestimate for some Phone users - il
types of mobility)
= Not all mobility indicators,
however, show such large 0 10 20 30 40 50 60 70
. Source: AHIES 2022, Q3, weighted (pop_weight)
differences between these two
groups

FLOWMINDER.ORG



.owminder has recently
developed estimation methods
to adjust for representation
biases & provide

population-scaled estimates for

m Relocations from sub-region to

sub-region, per month

m Residents per sub-region,

per month

Bias-adjusted and

population-scaled

estimates

These estimates are based on
* CDR aggregates
* Primary & secondary survey data

* Existing population estimates

FLOWMINDER.ORG



Method for monthly residents’ estimates

= The estimate of residents in area a for month n (est_residents_ ) is calculated as the sum of the baseline population for
that area (est_base_pop,) and by iteratively adding the cumulative sum of all net arrivals (est_netflow__ ) for all months
between the baseline month and the current month, and by applying an area-specific rate of natural population growth
(growthrate,) to each monthly sum:

est_residents_ = est_base_pop, (Month 1 (baseline), m=0, n=1)
est_residents_, = (est_residents_. + est_netflow__.) * changerate. (Month 2, m=1, n=2)
a2 al al2 a

est_residents_, = (est_residents_, + est_netflow ) * changerate (Month 3, m=2, n=3)
a3 a2 a23 a

est_residents_ = (est_residents__ + est_netflow__ ) * changerate
an am amn a

= where the net arrivals estimate for area a between months m and n is the sum of all estimated inflows to that area
minus all estimated outflows from that area:

est_netflow = est_inflow - est_outflow
amn amn amn

FLOWMINDER.ORG




Method for relocations’ estimates

Relocations from area a to area b between month m and month n can be estimated from CDR
aggregates of relocations (cdr_flow_, ) between those areas and months, and from a flow
adjustment factor and a flow scaling factor

Flows are adjusted for the number of users per SIM (users,, ) and the number of SIMs per user
(sims_, ). The flow scaling factor is the inverse of the share of MNO users (mno_share_ ) in the flows:

est_ﬂowa

bmn — cdr_flow * (users ./sims ,) * (1/mno_share .)
abmn ab ab ab

bm

Note: Parameters for the subset of mobile households/individuals only available at admin1 by admin
level

FLOWMINDER.ORG



Method for monthly residents’ estimates

CDR CDR CDR CDR
bilateral flows bilateral flows bilateral flows bilateral flows

Survey-based
adjustment &
scaling factors

Bilateral flow Bilateral flow Bilateral flow Bilateral flow
estimate estimate estimate estimate
Month O to 1 Month 1 to 2 Month ... to ... Month n-1 to n

(+ Cls) for
groups of
bilateral flows

Total inflows Total inflows Total inflows Total inflows
& outflows & outflows & outflows & outflows
per area per area per area per area

Flowminder’s monthly relocations estimates, sub-region by sub-region
! (|

Population Population Population Population
change change change change
estimate estimate estimate estimate

UN World
Population Estimated Estimated Estimated Estimated
Prospects net flows per net flows per net flows per net flows per
area area area area

UN World
Urbanisation
Prospects

Baseline
estimate Estimate Estimate Estimate Estimate

Gridded Month O Month 1 Month 2 Month ... Month n

population
estimate

Areas shapefile Flowminder’s monthly residents estimates, by sub-region

FLOWMINDER.ORG




From CDRs to mobility Mobility survey . _ Cenlth metrio
indicators and + population y”?T'C
. . estimates popuiation
applications estimates N
Immunisation
_ planning
and scaling
Long and short Disaster
stay overs and residence Displ men
leobust (re)location method management
CDR data
+ cell info QA checks and usage Providing
l mobility data
and reports
Travels and short term Presence
mobility patterns
-------- yP Corrections w Disease
- and scaling Connectivity / soread
. = S Travel P
i Subscriber based time i N
| e | .
I {:_?:rj—(_j:ig?P:ezf_)?:r—:[l_t:lgyzs—_::::’_l \\ Mobility survey : Trav_el MO.bI|.IJ[y
( Predicting o Predicting | \ disruptions restrictions
| | | | \
| I | \
Gender  Poverty \ FLOWMINDER.ORG
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Information extracted from CDR |

Using CDRs, we can measure the number of subscribers at a given location (administrative
units) and its variation over time (hours, days, weeks, etc.).

All types of information can be studied over time to investigate:

Interest
measure

>
Time
= Ordinary' trends versus
anomalies’ or
disturbances'
(e.g. special events or
crises).

Interest
measure

Time

= Cyclical trends
(e.g. seasons)

INnterest
measure

>
Time

Long-term trends
(e.g. growth in mobility
over time)

FLOWMINDER.ORG




Qfﬁcial statistics

Estimating routine population
dynamics & migration

FLOWMINDER.ORG



Residents Presence

9:00 13:00 18:00
Variation
W Fluctuating % N
‘ BOLCAIA'NGA Constant ) i
Presence | O >
JBPERWES ORTH E I Increase 8 g
i Vi ' Stable o : x
o j I Decrease . O
1 No data : = , . 2%
e . . P
- ; .‘ .
OOOOO ¢ .
N A :
= -
S :
. >
S . &
O : 2
o : é
: N : : i

Residents

Sunday

I
\%

<= 1 year
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Monthly relocations between administrative areas, using CDR data

Democratic Republic of the Congo Haiti Ghana
Flows N, - S S » ‘ EQT) Flows - i Flows
BN Start - =Y N Start
T =1V 1, v Sy i 7 U (R (Y i S WY ™ g o S0 g Ot g LS

clof

oooooo

mmmmmm

ECTURE

(C) Mapbox (C) OpenStreethap contributors Improve this
map

Note: top 500 flows, median, Feb 2020 - Feb
2022

TN

3

[

I RV 2
J .‘i:ﬁ\"m
AN A\é!é"

e ~ ;;‘\ / PE'COAST 100 km

GND
\/ZTAKGRADI

Note: estimated top 1,000 flows,
median, Nov 2021- Dec 2022

\\\\\\\\\\\\\\\\\

Note: unscaled top 1000 flows,
median, Jan - July 2021
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Short-term variations in S
population density,

Port-au-Prince, Haiti
Day/Night cycle .,
vy Cite

\ des Bossales

e

Locations of phone users during the day FLOWMINDER.ORG




Short-term variations in

population density,

Port-au-Prince, Haiti
Day/Night cycle . \
Cite des Bossales

[ )1)

Locations of phone users at night FLOWMINDER.ORG



Ghana

O votstone f@% FLOWMINDER ORG
O vosstone @ FLOWMINDERORS:

O vosstone ‘@\ FLOWMINDER.ORS

M gt
0vodafone @ ‘ FLOWMINDER.ORG

psidents)

e. the estimated variation in the number of
t

pr decreasing (and whether or not this trend
anges compared to the usual trend) in the

Ghana | Routine

Mobility Analysis for
2020-2022

Insights into routine long term and short

Stable
Decrease

0 a0l

No population mobility data

term mobility in Ghana

Beta version e

100 km

er the period 2020 to 2022.

10]34

O vosutone {'@‘ FLOWMINDER ORS

Hono East

North East

nts, i.e. the daily flows of people who are

irtion compared to all other flows) for the
ted in the period 2020-2022. We then
ometres) for all travellers. Finally, we look
est, and their associated daily time series

pational level
Daily travels direction
m Origin

llers with Greater Accra

Baseine period

®  Abnormalvalue

to and from Greater Accra with other
values are categorised into weekdays,
iriod for each group

Savannah mmm Destination
Daily travels size ¥
bsc= E | - 1388 % 19 impacts

Western Noeth

Date

idents count,

Population

start (% of

total)

Date

organised per region for each

Total population Population
end end (% of

total)

bciated districts and population statistics in

11134

lons in Ghana by relative size (compared
12022.

24|34

Greater Accra.

llers with Accra Metropolitan

and from Accra Metropolitan with other
values are categorised into weekdays,

wom] iriod for each group.
147 % 4275058 140%
‘ 34% 819639 27%

5 626% 19181744 628%

A% 951'785 3% 19 impacts
100 km

N2% 3659086 120% 410
50% 1'668'352 55% 543

Accra Metropolitan.

27|34
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Long-term mobility

COUROU'
7
\

(C) OpenStreetMap contributors (C) CARTO.

SOKODE

ATAKPAME

A. Population trends per district

BOLGATANGA

ORTH EAS
REGION MANGO

SOKODE

ATAKPAME

KPALIME

IGOUROU

CAPE COAST

100 km

SEKONDI-
TAKORADI

(C) OpenStreethap contributors (C) CARTO

B. Largest relocations (top 30) at region
scale

Population monthly variation
Fluctuating

Constant

Population trend

Increase

Stable

Decrease

0 RO

No population mobility data

Legend A.

Relocations direction
B Origin
B Destination
Relocations size
— 0.86 %
e .33 %

Legend B.
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Routine mobility | Short-term mobility in Ghana

NAT
Daily travels
) EEE Bi-directional

N\ 7 ;
e NORTHERN 1
«L’PECIQN

SAVANNAH

SOKODE

_ BONO EAST
{ REGION

BONO REGION

™

)/ :
ATAKPAME

(C) OpenStreethap contrbutors (C) CARTO

A. Daily travels with Greater Accra

14

12

10

[%] 921s aAnee. dul Ajleg

Changes in travel counts [%]

100

75

50

- \Week

O saturday () Sunday

Baseline period
© Extreme value

) o ..0,,.. o..o. o. 5 .'. ) .. 0 9 % 0 .".o' ...
25 T 0 = W 4 Y " 0 l’,”l‘o.' fi.‘..... of o' 3 ."r!\!... I ‘.‘['” Sat
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B. Time series of daily travels from and to Greater Accra
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Dynamic Hazard Risk | Flooding risk in Ghana
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Preparedness | Haiti

2 - vmmpon pl'(,‘pil redness | Mobihty situation report - Haiti il e FLOWM'NDER UHG
RN Part 2 | Artibonite department overview (August 2020 - July 2021) O Digicel :

SR Preparedness | Mobility situation report - Haiti L FLOWMINDER.ORG

Published: XX MONTH YEAR : . ) . i taking into account
Ubthted v ot mentos Part 1 | National overview (August 2020 - July 2021) 12020 - July 2021,

JN projections, for the top

ange rates taking into account
od August 2020 - July 2021,

ange, one- based on UN projections, for the top
lar average

Number of estimated residents in Port-au-Prince metropolitan area in Short and long term variations in the estimated number of residents for the Number of d ds 1 and annual change
the reporting period - d to esti based on UN projecti reporting period (August 2020 - July 2021) rates for the 10 departments

Poputationmenthly variation
p Number of communal
sections changing by
‘more than 1.5% (non

Estimated
e change, one-
year average

(UN projection

based)

Department Estimated average | Estimated change,
(admin 1) population (UN- one year aversge

projection based) (UN-projection stable)  number of

based) soctions with data

Increasing

1,686,110 095% 5foutof 51 I 3.00% Increasing
" W i~ 4 L Artibonks (1.714,960) (0.85%) sections with data neressna (225%)
-
L erkin 459,320 33% 1/outof 18 (o Stable
* ‘ (e0320) (009%) sections with data )
284% I .
GrandoAnse e e Wil o (173%) ) ion on residents
» %
- 276,150 063% 7/outof 27 ('g ;g::) Sk
- > wpee (276610) (013%) sections with data —
% Stable
. 967,010 047% 8/outof 45 (0:39%)
Key observations (August 2020 - July 2021) = Warti (968,460) (1.33%) sections with data oo
et 3 Stable
- 4 204,510 (-0.97%)
The departments of Centre (+3.3%), South (+3.31%) and North-East Ty % ‘v 1 , NorthEast (196.420) (71576;3 sec:.o/ﬂ?:,nm',zm
+2.56%) have all increased in population during this reporting period due to L s 0.64% Stable
pop 9 ikl 4 S 558910 553% 2/outof 25 (097%)
internal migration, faster than projections based on UN estimates of net b ‘ Horth st (576.200) (0.43%) s,c.;‘,.oénw;m data premy
: : ? SRS, Stabl
growth and net international migration (0% for Centre and South, 1.7% for 628740 331% 11/ outof 51 061%) e
North-East) Sout (636,950) (007%) sections with data -083% o
., -0.97% e
Increases in the North-East are primarily located near Caracol industrial Zim SouhEen 535080 092% 7/outof 32 (0% released in the >
+13% \ (+3% 1 f 1 ———— (538.710) (022%) sections with data 218%
park (+13%) and Ounaminthe (+3%) near the border.In the Centre (097%) : 5
department, several sections increase mildly (between 1 and 2 ok "",d_";?m‘::"\'d rofre ) el (increase 6"5;0“;?(: Hems West 4418500 ek ) oot 77 § =
section where the town of Hinche is located increases by 2.45 %. Similarly in { ted) over the six. T LS i i) mctione witidets : z : crisis mobility 8
the South department, several small increases (<2%) but a large increase in S é a8
Les Cayes (+3.9%) ; E a ;
Z @
The West department increases less fast (+1.46%, +1.5% for the ZMPP Average number of Digicel z ? 2 5 2
. o Eo residents for the geographical S g = 8
only), and less fast than projected by the UN rates (2.1%, or 2.5% for the reporting period coverage per < =] a =
= Z 2
ZMPP).Grande’Anse, Nippes, North and South-East also increase mildly (A:gust 2:20 - July - department (% of " i 3 8
than projected except for the North department 2021) % the population S g g 2
{ iding within 2G s = 2 2
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Displacement | Flooding on the Lower Volta River, Ghana
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The release of excess water from behind Akosomobo Dam on 171 October 2023, following heavy and unpredictable rainfall, has resulted in the flooding on communities in nine
districts along the Lower Volta River. Large displacements have been reported as a result of the flooding (over 26,000, source: EU ERCC).

In this report, we focus on medium- (5-25km) and long-distance displacements (greater than 25km). We estimate that 1,430 Vodafone Ghana subscribers have been displaced

= Destination

from the areas around cell clusters in the affected districts. This represents only a portion of the total number of displaced persons, as these figures do not include those without a
subscription to Vodafone Ghana or those who were displaced very short distances (less than 2km). We observe very few long distance displacements or displacements to urban
centres, such as the Accra Metro area. The largest displacements observed were from the area around Mepe and Aveyime in North Tongu, to Mafi-Adidome in Central Tongu. We
estimate that approximately 853 additional subscribers are residing in the area around Mafi-Adidome. We also observe that the increase in the number of subscribers displaced
from the affected area has slowed. However, we do not yet observe any indications that subscribers are returning to their previous home locations.
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The bubbles on Map 1 (right) correspond to the number of displaced subscribers who have ) o8 i
departed areas affected by flooding (purple) and the areas which have received displaced . G el "
subscribers (green). The density of cell clusters means that we do not observe very / / () w00 B =t ) aterbodtes ,
short-distance displacements (less than 2km). The largest number of displaced subscribers : & ; ( & Voo e WY Pes eyl
depart from the areas around Mepe and Aveyime in North Tongu. The cluster with the largest ) '
number of arriving displaced subscribers is close to Mafi-Adidome in Central Tongu. We @ oxirires L
observed very few displaced subscribers outside of Eastern, Volta or Great Accrea regions. o’ @ arivais =S Conclusions
Graph 1 (below) shows that the majority of displaced subscribers (60.1%) relocated from the Based on anonymous aggregated mobile phone data from
affected area to Central Tongu. Vodafone Ghana, most displacements caused by the flooding
o 5] on the Lower Volta River may have been local (less than 25km).
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Displacement | Gang violence in Port-au-Prince, Haiti

Report #3
Most recent data: 04 September 2023 Haiti | August-September 2023 Gang violence, Port-au-Prince
Published: 08 September 2023
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Displaced subscribers from violence-affected neighbourhoods, Carrefour-Feuilles and
Savanes Pistache: Situation as of 04 September 2023

Executive summary.
Heightened gang violence since 12 August 2023 in the neighbourhoods of Carrefour-Feuilles and Savanes Pistache in Port-au-Prince continues to trigger significant population movements out of these areas.

Based on anonymous aggregated mobile phone data, we estimate that up to 32,075 subscribers previously residing in the affected areas have since the start of the crisis left the area because of gang violence (most - if not all -
are likely to be displaced and in vulnerable situations). Out of these, we can estimate that 9

0 subscribers are currently staying, primarily, in the neighbourhoods of Avenue Christophe (adjacent to Bas Peu de Chose) and Pacot
in the Port-au-Prince commune, and Desire - Boutilier in the commune of Petion-Ville - see graph 1 and table 1), in line with IOM-DTM observations from 05 September. For the remaining 22,000 subscribers likely displaced, most
are observed to remain within the Port-au-Prince commune, but in neighbourhoods we were unable to precisely determine (whether Avenue Christophe and Pacot and/or other neighbourhoods in the commune)

In the ten-day period from 26 August to 04 September, we estimate that 3,100 subscribers have been newly displaced, notably to Avenue Christophe and Pacot (commune of Port-au-Prince) and Siloe (commune of Delmas) (see
table 1). For comparison, they were 2,000 between 19-26 August (8-day study) and 7,500 between 12-26 August (8-day study), showing that the situation is not yet stabilising

_ i B i3 Communal section boundary Map 1*
Graph 1: Number of newly displaced subscribers (blue) and subscribers remaining Neighbourhood boundary S =5 -

. . . . . 3 : 22 Affected area Neighbourhoods where displaced subscribers have moved to,
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commune. We also observe that an additional 22,000 subscribers may be displaced, J-Section
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Dynamic health metrics | Out-patient department attendance

in Ghana
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Modelling the spread of infectious disease | Cholera
outbreak in Haiti

Flows from areas with high incidence in

. Infectious pressure on unaffected areas
Port-au- Prince
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COVID-19 restrictions in Haiti

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

COVID-19 restrictions come

into effect (20 March) Period
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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
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Alpr Mlay JLIm
Date
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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)

FLOWMINDER.ORG




(Haiti Mobilit
Dashboard

FLOWMINDER.ORG



Haiti Mobility Data Platform (haiti.mobility-dashboard.org)

« Controlled user access

« Thorough registration process

« Simplified definitions

« Detailed definitions & redirects
to FlowGeek.org

Easy-to-use account management
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« Relocation
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https://haiti.mobility-dashboard.org
http://www.flowgeek.org
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FlowGeek

» FlowGeek is our open, online knowledge centre on
CDR analytics

. created to leverage the value of CDR data and
help strengthen the community of CDR data
experts, enthusiasts and learners on the
processing and analysis of such data.

= Our content includes

- What are CDR data?
Each record contains the type of network event and

= Ap p | Icat I ons Of C D R d ata the subscriber’s identifier, as well as the time of the

event and the cell site it was routed through.

- Types of CDR indicators

The MNO stores these records in a database and may connect
them with other information on the subscriber and their account,

= A n a |yS e S a n d m et h O d O | O g Ie S to inform their billing process. These data can be analysed to

better understand how people move within a country.

. Data governance and security
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