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RELEVANCE OF SPATIAL RESOURCES

AN

D INFORMATION

- Spatial Auto Correlation (SAC)

- Relevant for population estimates (i.e. Jung et al. 2019, I. Watson, 2022, Alleva

et al. 2023)

- Relevant for ML purposes (i.e. Sinha et al. 2019, Shetty et al. 2021)

- Representativeness (in ML terms: Representation of the Feature
Space)
- Relevant for population estimates (i.e. Neymann, 1934, Lohr 2009)
- Relevant for ML purposes (i.e. Shetty et al. 2021)
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|ICC FROM TRADITIONAL SURVEY
SAMPLING

- Problem: within area variation or differences between areas are
rarely incorporated.
- Intracluster Correlation Coefficient (ICC) constant across the area — even
larger in cases

- |ICC may rather be a function of distance between units, than a constant
factor within clusters (Wywial and Sitek, 2021).

- |CC is usually accounted for by an adjustment parameter to the
sample size, if not accounted for ex-ante or the estimated ICC is
Incorrect, the effective sample size will be lower (i.e. larger standard

error).

- Spatially balanced sampling may help to decrease ICC by
spreading the sample of within cluster sampling units across the

whole cluster areaq.
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AVAILABLE AUXILIARY INFORMATION

- Large geo-referenced survey/census datasets are available, cluster as well as
population, allowing us to delve into the spatial distribution of the underlying
population.

- Dafa is used for ML in particular mapping purposes
» Training data for machine learning models may have the presence of spatial autocorrelation in the

data (e.g. gridded human population data Sinha et al., 2019)

- Availability of a wealth of auxiliary information, which can be connected

through coordinates.

- Note that spatial and remote sensing data include a range of spatial resolutions



THREE MAIN USE CASES

Preparation of
census/surveys

Spatial (area) sampling

Planning of logistics
Resource Allocation

N\
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Implementation of the
census/surveys

Management
Quality Conftrol
Interviewer Guidance

A\

Final census/survey
products

Demographic Maps

Spatial Analysis
Small Area Estimation



USING SPATIAL RESOURCES

- Resources and skill requirements in large scale data collection operations were a challenge in the past.

- HOWEVER, budget and skill requirements for supporting tools have drastically decreased and
availability of geo-referenced data has drastically increased over the past years

- The World Bank's open-source Survey Solutions Computer Assisted Survey Systems (CASS) has
significantly contributed to this development and considerably lowered the bar for the collection and
usage of geo-referenced data in large scale household surveys.

- Likewise, the auxiliary open-source (spatial) toolbox infroduced in the following intends to further lower
the bar to use these resources as well as the auxiliary spatial information in the sampling process and in
the subsequent creation of the resources required for the implementation by providing the user access
to highly sophisticate spatial R packages (i.e. terra, sf, spsurvey, stars) by a userfriendly GUI
implemented in R shiny).

- All the tool seamlessly integrate with Survey Solutions through its GraphQL and REST API.



SURVEY SOLUTIONS IN ACTION



OR TO COLLECT ADDITIONAL GEO-
REFERENCE INFORMATION
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RESULTS OF GEO-REFERENCED DAT
CAN BE USED IN THE QUESTIONNAIRE
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USING "WALK-AROUND" FEATURE FOR
PLOT MEASUREMENT
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SPATIAL TOOLBOX
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THE SURVEY SOLUTIONS SPATIAL
TOOLBOX

- Currently available are:

- Tool box features:

- Spatial Sampling Application: GitHUD -

michael-cw/susospatsample: shiny
App 10 sample frrom spatial resources

- Grid Sample Replacement

Application; GitHub - michael-
cw/susoardframe: JDC - Survey
S0lutions Trame replacement
application 1or grid frames

- Desktop Listing Application: GitHub -

michael-cw/susolisting: Survey Listing
within EA boundaries on (Google Maps

- Paradata Viewer

Application https://github.com/micha

el-cw/susoparaviewer (includes
an experimental feature for
interviewer tracking in listing
applications to monitor area
coverage)

Resources create in one application
can be used by the other application
through common storage, either
locally or in a PostgreSQL/PostGiS
database.

. Created resources can also

seamlessly be transferred to the
Survey Solutions server.
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SPATIAL SAMPLING APPLICATION

Welcome to the Survey Solutions
Spatial Sampling Application!

Please make sure you have read the relevant
documentation, available under:
https://datanalytics.worldbank.org/SpatialSamplingManu
al/ To continue please provide your Mapbox API key and
your username.
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TOOL WORKFLOW —

- Simple unstratified grid, small
region
- Washington DC, 100m, 500 cells

- Simple stratified grid,
medium region
- Andorra
- 100m grid
- Unequal Allocation, no Total

GRID SAMPLING

- Things to watch:

- Unique Grid ID is created from
projected coordinates,

- Grid ID is used for maps and
boundaries, as well as
replacement

- Grid ID varies with location, and
cell sized, i.e.:

« 1000m: Lat14708Lon378
« 100m: Lat147057Lon3786

- Random sample is created
within total area or stratum
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DING ENUMERATION ON DESKTOP

THE WORLD BANK isting Application

1BRD + IDA | WORLD BANK
Development Economics.

Controls Sample SuSo Google Map
Y R e §
Map Satellite i

Upload Boundary shapefiles from Sampling App

Browse... Shapefiles_20231003085255_seed_8951.zip

Upload complete

Only files from the Survey Solutions Spatial Sampling App are accepted. Files must be
zipped directly and without a folder!

Identification Variable

OBJECT

D Listed Units

=> CLEAR AREA

Select existing file

Load Boundary file first

B Download Locations

\ A \ UL
B} Keyboard shortcuts | Imagery ©2023 Airbus, CNES / Airbus, Maxar Technokogies | Terms, ¥
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SPATIAL SAMPLING APPLICATION —

MAIN USER FEATURES

Allows for sampling from a regular
rd as well as from irregular Clusters,
stratified as well as unsiraftified.

Allows to include or combine, in the
form of raster or points data,
population information

Population information can also be
categorical, if that is the case, area under
the reference category is calculated

Uses systematic pgs sampling for
Populchon grids 2reduces SAC at
he cluster level + better coverage
of feature space

Allows for spatially balanced
sampling at SSU level -2 reduces
SAC (~ICC) at the cluster level +
better coverage of feature space

- Creates all survey resources
iIncluding:
- Frame in tabular form (csv)

Sample including weights in tabular form
(csv)

ShGFpe file boundaries for Survey Solutions
CAPI application

Base maps for survey solutions CAPI
application

- Features not yet implemented but
In preparation:

(Optimal) Stratification with raster

Spatially balanced sampling at cluster
level (grid and irregular cluster)

Second stage stratification with
combined MOS
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CONCLUSIONS

- Spatial distribution of the target population matters.
.- Spatially enabled sampling can improve estimates.

- Applications are now available to implement it leveraging
recent technical advancement in data collection and
Implementation.

- Monitor pre-survey listing

- Computer Assisted Survey System navigation/tools to assist for the
enumerator

- Spatial balanced sample

- Applications on GitHub include:

- Spatial Sampling, Desktop Listing, Paradata Viewer ...
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APPENDIX
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LISTING WITH ROOFTOP LOCATIONS
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