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Uses of small area population

data

* Planning elections
« Calculating GDP
* Local governance
 Traffic planning
* Health systems
 Financial services
« Delivering utilities
« Controlling
infectious
diseases

Agricultural
subsidies
Taxation

Land use
management
Energy strategies
Supply chain
management
Meeting SDGs
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Sources of small area population data
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“Traditional” data sources
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Coarse resolution Incomplete

Demographic data challenges
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Complimentary data sources
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-Surveys
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registry data
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Data source Data layers

Street data e

Source: GAO.



Gridded data

Grids: flexibility in

s analysis and data
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Neonatal Care (CEmONC) Facilities overlaid on Percentage of women of childbearing age per

woreda within 50km of a CEmONC

grid of women of childbearing age
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A Topdown approach

Census population Geospatial covariates Population _ .
counts - . disaggregation Griddedpopulation

/ Spatial \

weighting layer
created based
on covariates, # :-
using dasymetric |
K mapping J




> 30 People Per Ha

0




Settlement/building mapping from satellites
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Coarse resolution Incomplete

Demographic data challenges



+ missing populations
+ inaccuracies
+ incomplete

+ inter-censal changes
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National
Census/Projections

/Estimates Hybrid Methods to Complete Census Count Full Population Model

partial enumeration e.g. rolling census enumerated population in
limited sampling units only

Vietnam RF Distributed Population Counts




A Topdown approach

Census population Geospatial covariates Population . .
counts - . disaggregation Gridded population

4 ™

[ weighting layer
+ “dhr created based
on covariates, # :-
g 5 using dasymetric |
\ mapping /

Spatial

B Bottom-up approach

Microcensus Geospatial covariates Population
population counts estimation Griddedpopulation
U D K Prediction of \ .
50 35 population in
unsurveyed

areas based on #
covariates, using :-

statistical

\_ Mmodelling  /

AL .

Wardrop et al (2018) PNAS



‘Bottom-up’ population modelling approach

Population
Data
Population
Settlement p.
Estimates
Geospatial
Covariates

Wardrop et al (2018) PNAS



Bottom-up population modelling

- Full enumeration
Population | of population within

Data a geographically
well-defined area

—> Explanatory inputs:
Geospatial | full coverage at the

Covariates | resolution of the final, s

Number of compounds &
area settled
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Capturing characteristics that determine variations in population density

Densities of schools,
roads, market
places, conflicts etc

Data source Data layers
Street data

T
Buildings data /\/%

Vegetation data

——

v

Household sizes,
regional groupings,
poverty rates

Source: GAO.
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Building heights; Mobile network data
\ J el /

Settlement/neighbourhood
classifications

-Land use data; OpenStreetMap,

Jochem et al, CEUS (2018), in review (2019)



Afghanistan example

Population
Data

Settlement

Geospatial
Covariates

Chamberlain et al (2019) in review



Afghanistan example

Population
Data

Vegetation index

Settlement N B

Number of compounds &
area settled

Geospatial | = |
Covariates O

Chamberlain et al (2019) in review



Afghanistan example
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Afghanistan example

Population Data
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Afghanistan example

Population Data
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EA-level population estimate (count)
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Microcensus Surveys

1,143 microcensus
locations

14 of 37 States
surveyed

Leasure et al (2019) in review
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Population Estimate
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Using uncertainty

Requirement: vaccinate 90% of children under five years old

Our estimates indicate that this area in northern Nigeria (shown in blue) most likely contains
159 children under five years old. There is a 90% probability that no more than 212 children in

this age group live here.
Leasure et al (2019) in review
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Measles Vaccination Post-Campaign Coverage Survey, by EA — Nigeria, 2017-
18

States basing\
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population
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Proportion of Surveyed
Children Vaccinated
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Source: Nigeria MVC Post Campaign Coverage Survey, 2017-18
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ensus data dissemination aD

analysis
Filling gaps

Producing gridded outputs
Integration with other data

Population

density
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Population estimation: Supporting the
CeNnsus process

/Inter-censal updates and\

estimates

Capturing sub-national
changes to inform inter-
censal estimates

/Survev/Census preparatiorx

e Support for census planning

 Updating enumeration
areas

e Defining sampling units




Considerations and limitations: population estimation modelling

* Not a replacement for a census!
e Still an area of active research — every setting is different

 Shows promise, but uncertainties can be large and accuracies low at fine
spatial scales

* Are the areas being predicted into similar enough to those with the recent
data used to build the models? Representative training and validation data
is important — plus communicating assumptions

* Incomplete, inaccurate, outdated covariates
* Mobile populations, hidden populations, urban areas

* High level buy-in, close engagement with statistics office, need to be open
on methods and limitations

* Communicating uncertainty




Some next steps _|_|-P

* Nigeria, DRC, Zambia, S.Sudan, Burkina Faso, Mali, Niger.....plus more

* Microcensus: Simulated population tests; Geolocated census tests;
Household listings from surveys; Repeat surveys

* Models: Simulated population tests; Geolocated census tests;
Alternative/hybrid models; Validation approaches

» Covariates: Residential/non-residential modelling; Building heights; Mobile
network data; Neighbourhood mapping

» Supporting census/survey processes: Enumeration area delineation/update
testing; Gridded population-based sampling

e Capacity strengthening: Population modelling workshops; User interface
and tool development
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