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WorldPop: Research program focused on methods for improving the demographic
evidence base in low/middle income countries

Flowminder: Non-profit foundation working with data providers and

international/government agencies to operationalize and scale research in support
of vulnerable populations and sustainable development
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Example application: Vaccination planning needs

Polio elimination: Vaccinate as close to 100%
of under 5s as possible

-Ensure correct amount of vaccine is available for each area

Need to know how many under 5s there are and where they are

-Plan vaccinator logistics and routes

Need detailed maps of the region
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Inflated population estimates?

Census-derived estimate = 375 Census-derived estimate = 2675
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The challenge

Census data are valuable, but expensi /-
collected once a decade
Increasing need for more timely and di
data |
Registry, administration data can help
gaps

Incomplete/unreliable in low-income se
Challenge of tracking progress towards
development goals

N some countries even the most basi

nS.US, bound?@%ﬁ%ﬁ@%@g Census . Census

Years since
last census




What do we have to help us?

Mobile phone
Satellite

Census Census Census
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i Geographic Information System (GIS) Data |t0
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Figures for Afgooye were revised in January 2010,
n 524,000 to 366,000

Total:

19 20 21 22 23 24 25 January 2010
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Mobile phone call detall rec
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Cell Phone Ownership Surges in Africa

Adults whoown a cell phone

o
100% LS. 59
5. Africa 29
Ghana 23
Kenya 22

Tanzania 73 User makes a call Call
Uganda 55 from location X nea

002 2007 2014
Mote: U5, data from Pew Research Centersurveys.
Source: Spring 2014 Global Attitudes survey, D63,
PEW RESEARCH CENTER User travels to
Y and makes a
call

Mobility: Changing
densities, flows,
seasonal/permanent
migration

Social networks: Number
of contacts, calling patterns

Consumption: Credit
purchase frequencies, top-
up amounts
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Mapping population
distributions, demographics,
dynamics
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Census data disaggregation (‘Top down’)

Low
T

r

Census counts generally aggregated at Integration with satellite/GIS data related
coarse, irregular administrative unit level, IR e g to human population distribution

making integration and comparisons with o R g patterns to disaggregate counts to
other data challenging SRR - regular grids using machine learning



Covariates calculated at Covariates calculated

the administrative unit level the at grid cell level
Population density
response variable

Population densit
weighting layer

“ 4
\
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Model fitting at the
administrative unit level Prediction at
the grid cell level

Population density Night-time light Elevation Protected area Distance to built-up areas
. Highest Brightest - Highest - F— l Farthest

Lowest . Darkest Lowest Presence Closest

Stevens et al (2016) PLoS ONE; Sorichetta et al (2016) Nature Sci Data



Population Density Vietham Administrative Unit Level 002
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NOAA Suomi VIIRS-derived Lights at Night 2012 for Vietnam _
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Population Density Vietham Administrative Unit Level 002
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yuted Population Counts
It Ancillary Data (OSM)




Mapping age structures

Women of childbearing age per 1x1km 2015

Pezzulo et al (2017) Nature Sci Data; Tatem et al (2013) Pop Health Metrics



Mapping pregnancies and births
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B Kenya Population Map Metadata Report

Prediction Weighting Layer Used in Population Redistribution

C | The data presented below representthe predicted number of people per ~100 m pixel as estimated using the random forest (RF}
each covariate. The prediction weighting layer is used to dasymetrically redistribute the census counts and project counts to matc
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GARBAGE PERFECT GARBAGE
DATA MODEL RESULTS




a) Topdown approach

Census population

counts
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Geospatial covariates

Tatem (2015) Int Health; Wardrop et al (2017) in press
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EA-level population count (unadjusted) N
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EA-level population count (unadjusted)
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Uncertainty in EA 2017 Population Estimates N
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WAIT A MINUTE




People don’t stay still....




Deville et al (2014) PNAS
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Pop density
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change per
square km
Namibia Pop: 2.3 mill
) N MTC active
e >9000 k% é subscriptions: 2.1 mill

vorld EEMFLOWMINDER.ORG < oo v e




Dynamic faclility catchment populations
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Population dynamics across scales
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Above normal
population flows
from Kathmandu
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+% Epicentres

Wilson et al (2016) PLoS Curr Disasters; Bengtsson et al (2015); Wesolowski et al (2014) PLoS Curr Outbreaks
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UNITAR-UNOSAT | Tropical Cyclone IRMA -17, Caribbean | Population Exposure Analysis
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United Nations Institute for Training and Research
UNOSAT

N = People per grid cell
) . Highest
A 3 y ; - Lowest

UNOSAT

Tropical Cyclone IRMA-17.

Population exposure analysis in Caribbean P
4 September 2017 - =l

Population Exposure Analysis
4 September 2017 Geneva, Switzerland
UNOSAT Contact: Postal Address:
Email: unosat@unitar.org UNITAR — UNOSAT, IEH
T: +41 22 767 4020 (UNOSAT Operations) Chemin des Anémones 11,

24/7 hotline: +41 76 411 4998 CH-1219, Genéve, Suisse




’ | R WORLD MALARIA

oo ”ﬂwmw
W i A REPORT 2017
o i . . Number of people
r ? per grid square
N . High
| Low

World Health

Dy

N

gy Y nea
;‘ﬁ‘,ﬁ/ Organization

¢
%
\




ANGOLA

In 2015, of an estimated toeal population of 25.0 malion, S7% were [hving in reral areas and 5.6 midlion (22%) were women of reproductive
age; the 10tal fertility eate was S8, By 2030, the pogulation s projectad 1 increass by 57% 10 39.4 million. To achieve universal acosss

10 sexudl, reproductive, matemal, rewbom and adolesoent | SAMNAH) care, health senvices must respond 1o 1.8 milkon pregnancies per
annum by 2030. The health system mmplications include how best 10 configure and equitadly deploy the SAMNAH workiono: 1o cover a1 least
100.8 million antensial wisits, 18.3 milken Diths and 71,4 mdlion pos-parumyposinatal visits between 2013 and 2000,

1,386,000 PREGNANCIES A YEAR = HOW MANY EPISODES OF CARE?
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Outflow of people : compared to pre-hurricane FLUWMWI]EH []HG
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EA-level population estimate (count) N

Kapisa and Kabul Provinces
Preliminary Draft Output
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Example application: Vaccination planning needs

Polio elimination: Vaccinate as close to 100%
of under 5s as possible

-Ensure correct amount of vaccine is available for each area

Need to know how many under 5s there are and where they are

-Plan vaccinator logistics and routes

Need detailed maps of the region
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GridSample

TOOL TUTORIAL
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Key messages

Spatially disaggregated and regularly updated
demographic data are a pre-requisite for
planning/operational needs and monitoring
progress towards development goals

We are seeing an explosion of ‘big’ geospatial
data, but every dataset has its biases and gaps:
data integration and measurement of

uncertainty are key

Methods exist to undertake this, complimenting
traditional sources to support health and

development needs

Local ownership and ongoing engagement with

stakeholders are key to sustainable
implementation
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