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Integration of social and earth science data, especially 
with remote sensing

Focus on human dimensions of environmental change

Direct support to scientists, applied and operational 
users, decision makers, and policy communities

Strong links to geospatial data community

Socioeconomic Data & Applications Center (SEDAC)
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Gridded Population of the World (GPW)

Methods and data

Applications and collaborations

Improvements in version 5

New applications

Integrating versions



Gridded Population of the World (GPW)

Global population grid (raster) developed to provide a spatially-
disaggregated population layer that is compatible with data sets from 
social, economic, and Earth science fields.

Input data: census population counts and census geography

Census population data are transformed from their native spatial units to 
a global grid of quadrilateral latitude-longitude cells (Balk et al. 2010)

Free and openly available



Methods

Adjust boundaries to global 
framework and mask inland 

water 

Estimate the population for 
target years (2000, 2005, 2010, 

2015, 2020)

Adjust estimates to UN World 
Population Prospects for target 

years

Find tabular population counts 
and geographic boundaries

Match to geographic boundaries 
(census or administrative)

Proportionally allocate 
population to 1 km grids using 

an areal-weighting method



Version 4 and 5 datasets

Global population count and density rasters
Version 4: 2000, 2005, 2010, 2015, 2020
Version 5: 2010, 2015, 2020, 2025, 2030

Demographic characteristics for 2010 (version 4) and 2020 (version 5)
5-year age groups crosstabbed with sex

5 resolutions available: 30 second, 2.5 minute, 15-minute, 30 minute, 1 
degree

Flexible aggregations and calculations possible



Women of childbearing age (% of population)



Dependency ratio



Median age



Sex ratio



GPW Applications

Broad use in research, policy 
making, communications, and 
human and environmental 
problem-solving

Often combined with satellite 
remote sensing or other 
biophysical data

Areas of application:
Health dimensions of environmental 
change
Vulnerability mapping
Disaster impacts



GPW Collaborations

Allocation of census population within census boundaries
GHS-Pop
High Resolution Settlement Layer
Worldpop

Census boundaries GPWv4 HRSL



The POPGRID Data Collective

Better access to data and 
documentation

Share resources

Guidance for appropriate data use 
and interpretation

Validation and intercomparison

Coordination of tools



Improvements in version 5

Additional household variables
Number of households
Number of dwellings
Household size

Urban/rural designation

Likely improvements to spatial 
resolution Release year Number of input units

GPWv1 1995 19,000

GPWv2 2000 127,000

GPWv3 2005 400,000

GPWv4 2015 13,500,000

GPWv5 ? 



Additional applications of version 5

New household variables allow for new applications

Daytime vs. nighttime population

Distinguish residential and commercial built up areas

Better modeling within census units



Integration of versions 4 and 5

Have to be integrated at the polygon (vector) level

Administrative boundary or name changes

Different resolution

GPWv3 GPWv4



Applications

Improve growth rate calculations
Forecast age structure
Better track changes in SDGs and humanitarian efforts over time
Investigate changing age structures

2010 2020
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