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The population grid: What is

• A population grid is a representation of the population distribution on a 

regular grid usually in raster format or vector format

• Resident population

• Temporary population (e.g. commuters)

• …



• Does not depend on the shape and 
size of census units

• Does not depend on the boundary of 
census units

• Grid cells have the same size and are 
stable over time

• Grids integrate easily with other data

• Grid cells can be assembled into 
custom zones

The population grid: Why
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• Census disaggregation

(top-down, dasymetric approach)

The population grid: How
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• Census aggregation (bottom-up)
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The GHSL population grid: 
GHS-POP R2023A

Input data

Workflow

Multi-temporal population estimates

Covariate selection



• Resident population data (census) collected by the Center for Integrated 

Earth System Information (CIESIN, Columbia University, NY) for the 

production of the Gridded Population of the World (GPW v4.11):
• 251 Countries

• 13,415,003 polygons

• Harmonised geometries

• 2 Census epochs per country (2000-2010 on average, ranging between 1983 and 2015)

• Adjusted growth rates computed between the two epochs

• UN World Population Prospects 2022 (WPP2022)

• Countries population time series (to adjust country total annual population)

• UN World Urbanisation Prospects 2018 (WUP2018)

• Urban Agglomerations population time series (increase the accuracy of estimates)

• GHSL built-up layers as covariates (Surface/Volume; TOT/NRES)

[disaggregation top-down approach]

GHS-POP R2023A: Input data

https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-gpwv4-popcount-r11-4.11


GHS-POP R2023A:
Workflow

• Data Statistics

• Layer Pre-processing

• Multi-temporal population estimates

(1975-2030 5yrs interval)

• Coastline extension

• Falsely unpopulated polygons & 

Population data anomalies

• Identification of the best covariate

• Population downscaling

• Quality check and assessment
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GHS-POP R2023A:
Multi-temporal population estimates (1)
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GHS-POP R2023A:
Multi-temporal population estimates (2)
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Blue: estimated boundaries

(SmartDissolve, Schiavina et al. 2023, http://dx.doi.org/10.1038/s41598-023-31253-z) 

Green: ‘city’ boundaries in US, from UN data

http://dx.doi.org/10.1038/s41598-023-31253-z


GHS-POP R2023A:
Multi-temporal population estimates (3)
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GHS-POP R2023A:
Covariate selection

• Built-up covariate tested:

• Surface (GHS-BUILT-S), Volume (GHS-BUILT-V)

• TOT built-up layer as target (noNRES)

• TOT built-up - full NRES layer (fullRES)

• mixed TOT and NRES using weight (mixNRES)

• mixed TOT and binarised NRES weight (binNRES)

SOURCE ZONES REF DATA

Country Aggregation Units Units Pop 2020

JPN 10 5,016 501,600 126,146,099

BEL 7 25 32,140 11,485,814

FIN 32 385 352,885 5,424,562

KEN admin4 2,713 7,125 53,771,300

AUS SA1 61,819 368,286 25,418,422

COL Municipio 1,122 551,028 46,925,773

TOTAL 1,813,064 269,171,970
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GHS-BUILT-V TOT and NRES 100m
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Census data
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Census data and WUP2018 data
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Estimated population data



19

Population grid 100m
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Population grid 1km



The Degree of Urbanisation
What is

Why 

How
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The Degree of Urbanisation: What is

• The Degree of Urbanisation (DEGURBA) is a population based 

methodology recommended by UN to classify the urban/rural continuum

• Harmonised people-centric definition for international statistical comparison (SDG)

• Based on 1km population grid in equal area projection

• Classification grid (Stage I) and classification of territorial units (Stage II)
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The Degree of Urbanisation: Why

• Half the countries 

designate urban and 

rural areas, which 

cannot be replicated

• Different definitions 

hamper the 

possibility of statistics 

comparisons (SDG)



Population Grid

The Degree of Urbanisation: How (Stage I, 1)
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• Each grid cell is classified 

according to a set of rules 

applied on a 1km equal era 

population grid:



The Degree of Urbanisation: How (Stage I, 2)
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https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Applying_the_degree_of_urbanisation_manual&oldid=572332


• Territorial units are classified 

based on

• Settlement grid classification

• Population grid

• Makes possible to disaggregate 

existing local statistics in the 

3 or 7 classes

The Degree of Urbanisation: How (Stage II, 1)
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The Degree of Urbanisation: How (Stage II, 2)
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The porting of the Degree of 
Urbanisation into the GHSL 
framework: GHS-SMOD 
and GHS-DUC R2023A
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• The GHS-SMOD is the settlement classification grid produced by applying the 

Degree of Urbanisation Stage I to each epoch (1975-2030, 5yrs interval) of 

the GHS-POP 1-km

• The GHS-DUC is the Global Administrative boundaries layer (GADM, 

www.gadm.org) classified according to the Degree of Urbanisation Stage II:
• GHS-SMOD as settlement classification grid

• GHS-POP 100m as population counts

• This is only a exemplificative exercise to show how the Degree of Urbanisation Stage II 

can be applied; there are no statistics associated to the GADM geometry to be 

disaggregated and produce indicators by Degree of Urbanisation and GADM geometry 

is quite coarse for some countries

GHS-SMOD and GHS-DUC R2023A

http://www.gadm.org/
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Settlement classification grid level 2 1km   
1980
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Settlement classification grid level 2 1km   
1990
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Settlement classification grid level 2 1km   
2000
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Settlement classification grid level 2 1km   
2010
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Settlement classification grid level 2 1km   
2020
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Settlement classification grid level 2 1km   
2030
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Classification of territorial units level 2
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Between 1975 and 2020:

urban centre pop almost x3

urban cluster pop almost x2

The global urban share:

69% (32%+37%) in 1975

80% (45%+35%) in 2020

GHS-SMOD R2023A: Global Results

Here more charts derived from these data, chart source OurWorldInData.org

https://ourworldindata.org/urbanization#the-european-commission-estimates-that-8-in-10-people-now-live-in-urban-areas-split-across-cities-towns-and-semi-dense-areas
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Africa has the largest 

increment in urban centre:

from 96M to 550M (x5.7)

South America has the 

largest share of urban 

centre population: 57%

GHS-SMOD R2023A: Regional Results

Here more charts derived from these data, chart source OurWorldInData.org

https://ourworldindata.org/urbanization#the-european-commission-estimates-that-8-in-10-people-now-live-in-urban-areas-split-across-cities-towns-and-semi-dense-areas
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Thank you for your attention
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