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Methodology
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Methodology for indicator calculation 
recognized by UN -
https://unstats.un.org/sdgs/metadata/files/Met
adata-11-03-01.pdf

The main problem is land consumption
definition because it is related to άǳǊōŀƴ
agglomeration(built-up ŀǊŜŀύέwhich is also a
term with no cleardefinition aroundthe world.
Namely,limitationsor variationsof the available
statistical and geographical data on each
countryaredeterringparametersfor comparing
different agglomerationsaroundthe world

https://unstats.un.org/sdgs/metadata/files/Metadata-11-03-01.pdf
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SDG 11.3.1 calculation workflow
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Land consumption 
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Kyiv classification Map GHSL classification Map

Å Land consumption - built-up
areain city borders

Å Land consumption can be
calculated using ŎƛǘȅΩǎland
coverclassificationmap

Å To estimate land consumption
can be used global products
such as GHSLand also local
landcoverclassificationmaps

Å Landconsumptionrate can be
calculatedusinghistorical land
cover classification maps by
formula:

ὒὅὙὒὔ

GHSL degree of urbanization
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Built-up area classification

Google Earth Engine Classification
GEE platform provides the great
opportunities to use largesatellite data sets.
Themost suitablesatellitedata are: Sentinel-
1 andSentinel-2 with 10 m spatialresolution,
Landsat-8 with 30 m spatial resolution and
15m pan-sharpeningchannel.
Link to Google Earth Engine τ
https://code.earthengine.google.com/

Neural Network Ensemble
As one of the most powerful approach
for classificationmaps retrieval we can
propose to use ensemble of neural
networks, which was developedby SRI
team using Sentinel-1 and Sentinel-2
data . Complexity of this method is
necessity of additional computation
resources for data processing and
classificationbut resultsusuallyaremore
accurate and applicable for indicator
11.3.1 estimation.
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https://code.earthengine.google.com/
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Population Statistics
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GHSL population density 

Kyiv Administration Statistics Å/ƛǘȅΩǎpopulation statistics can be
provided by governmental ŎƛǘȅΩǎ
administrations

Å To estimate SDG11.3.1 there is a
need for reliable statistics with high
updaterate

Å For indicator estimation on country
level can be used UN statistics
(https://population.un.org/wpp/ ) and
global products as GHSLand hwb[Ωǎ
LandScan

Å Population Growth Rate can be
calculated using ŎƛǘȅΩǎpopulation
statistics by several years by this
formula:

PGR ὒὔ

https://population.un.org/wpp/

