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What is SEDAC?

« SEDAC is one of 12 NASA Distributed Active Archive
Centers (DAACSs) under the Earth Science Data and

CENTER FOR INTEGRATED
« SEDAC has been managed by the Center for Integrated EARTH SYSTEM INFORMATION
Earth System Information (CIESIN) at Columbia University

since 1998

» CIESIN'’s offices are in the Geoscience Building on
Columbia’s Lamont Campus in Palisades NY

« SEDAC has a staff of social and natural scientists, GIS
specialists, data scientists, data management experts,
programmers, and systems engineers
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What is SEDAC’s mission

SEDAC data provide the ground level context for NASA'’s
remote sensing data

Serve as a gateway/bridge between Earth and social sciences
with focus on human-environment interactions

Big emphasis on integration of RS & socioeconomic data

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

Strong links to geospatial data community

EARTHDATA

Basic Demographic Characteristics, v4.10, 2010: The Elderly (Ages 65 and QOlder)
Gridded Population of the World, Version 4 (GPWvd)
B

The elderly as a percent of the total population
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Global Annual PM2.5 Grids from MODIS, MISR and SeaWiF$S Aerosol Optical Depth (AOD) with GWR, 2015
Satellite-Derived Environmental Indicators
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The Global Annual PM2.5 Grids from MODIS, MISR and SeaWiFS Aerosol Optical Depth (AOD) with GWR,
1998-2016 consist of annual concentrations (micrograms per cubic meter) of ground-level fine particulate matter
(PM2.5), with dust and sea-sall removed. This data set combines AQD retrievals from multiple satellite
instruments including NASA's Moderate Resolution Imaging Spectroradiometer (MODIS), Multi-angle Imaging
SpectroRadiometer (MISR), and the Sea-Viewing Wide Field-of-View Sensor (SeaWiFS). The GEOS-Chem
chemical transport model is used to refate this total column measure of aerosol to near-surface PM2.5

Fine Particulate Matter (PM2.5) Concentration with
Dust and Sea-Salt Removed

0 2 5 10 20 25 50 100 >100

Weighted ion (GWR) Is used with global ground-based measurements o micfograms per cubic meter
predict and adjust for the residual PM2.5 bias per grid cellin the initial satellite-derived values. The spatial (10 miceograms per cublc moter i the Wortd Hoalth
resolution of the data is 0.01 degrees. This map ions of ground-level fine parti matter,

with dust and sea-salt removed in the year 2015, bebkiibhoden




SEDAC develops and distributes many different data sets
across a range of topics and application areas

2009 Human Footprint, 2018 Release: Europe
Last of the Wild Project, Version 3 (LWP-3)

et ey s e Current SEDAC Mission Areas

Population Land-Use and Emissions (PLUE)
Mitigation, Vulnerability and Adaptation (MVA)
Hazard Vulnerability Assessment (HVA)
Poverty and Food Security (PFS)
Environment and Sustainable Development (ESD)
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U.S. Social Vulnerability Index Grids (2018): Overall Score Altimeter Corrected Elevations (ACE2), (1994-2005) gz::bis::ahona Infant Mortality Rates, Version 2
S5 5bnane Grce Digital Elevation Data Collection
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NASA 16 Earth Action Focus Areas for a
“Thriving World”

Focus Areas The strategy identifies 16 systems that sustain the well being of humanity: - Earth Action Vision:

a “thriving world,
driven by trusted,
e s actionable Earth
science”
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Socio-Economic Sectors
(transport, real estate, etc)

- 16 systems, sustain
economic success,
intellectual progress,
social prosperity,
personal well-being,

s & scientific
sing Suppor 2 Nodonat ecuriey exploration
Human-Ocean Interactions Enviro nmental health . . Carbon
& Water Quality Water & Food R es A i
F— https://science.nasa.qov/earth-science/earth-science-to-action/
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https://science.nasa.gov/earth-science/earth-science-to-action/

-

- Released Urban Datasets
- Forthcoming Urban Datasets
- How to get the data?

- Use of SEDAC urban datasets: a
sampler




Released Urban
Datasets




Domain Dataset
Air qualit - Annual PM2.5 Concentrations for Countries and Urban Areas, 1998-2016 https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-
9 y sedac-sdei-apm25-urban-1.00
Air quality - Annual Mean PM2.5 Components (EC, NH4, NO3, OC, SO4) 50m Urban Area Grids for Contiguous U.S., 2000-2019 v1 (US-specific)

https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-aqdh-pm25com-us-1km-1.00

Heat

- Yale Center for Earth Observation (YCEQO) Surface Urban Heat Islands, Version 4, 2003-2018
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-yceouhi-v4-4.00

Heat

- Global High Resolution Daily Extreme Urban Heat Exposure (UHE-Daily), 1983-2016
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-uhe-1.00

Location and size

- GRUMP Gilobal Rural Urban Mapping Project: Urban Extents and Settlement Points https://www.earthdata.nasa.gov/data/catalog/sedac-
ciesin-sedac-grumpv1-ext-1.00 https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-stimnt01-1.01

Location and size

- Global Urban Points and Polygons Dataset (GUPPD), v1_https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-uspat-guppd-
v1-1.00

Location and size

- VIIRS Plus DMSP Change in Lights (VIIRS+DMSP dLIGHT), v1 (1992, 2002, 2013) (a measure of urban change distinct from the
population measure of GUPPD, which uses a static definition of city size based on 2015 GHS-SMOD definitions)
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-vdl-1.00

Location and size

- Global Human Settlement Layer: Population and Built-Up Estimates, and Degree of Urbanization Settlement Model Grid GHS-SMOD
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ghsl-pbsmod-1.0

- Urban growth projections to 2030: Global Grid of Probabilities of Urban Expansion to 2030

Projections https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-lulc-puexpans-2030-1.00
Proiections - Global One-Eighth Degree Urban Land Extent Projection and Base Year Grids by SSP Scenarios, 2000-2100
J https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ssp-1-8thdulepbygssp-1.00
- SDG Indicator 11.7.1: Urban Public Space, Availability and Access, 2023 Release, https://earthdata.nasa.gov/data/catalog/sedac-ciesin-
SDGs .
sedac-sdgi-upsae-2023-2023.00
SDGs - SDG Indicator 11.2.1: Urban Access to Public Transport, 2023 Release, https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-

sedac-sdqgi-uapt-2023-2023.00
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https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-apm25-urban-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-apm25-urban-1.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-aqdh-pm25com-us-1km-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-yceouhi-v4-4.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-uhe-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-ext-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-ext-1.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-stlmnt01-1.01
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-uspat-guppd-v1-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-uspat-guppd-v1-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-vdl-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ghsl-pbsmod-1.0
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-lulc-puexpans-2030-1.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ssp-1-8thdulepbygssp-1.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-upsae-2023-2023.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-upsae-2023-2023.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-uapt-2023-2023.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-uapt-2023-2023.00

Global Rural Urban Mapping Project, Version

1 (GRUMPV1)

. A widely-used collection of ten spatial
datasets:

Urban/rural extent grid (1-km resolution)
Population count/density grids
Land/geographic unit grid,

National boundaries and grid

Coastlines

Settlement points + population
estimates.

O O O O O O

. Focus on urban-rural continuum

. Support analyses of human-environment
interactions.

 First versions released in 2010-11
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SETTLEMENT POINTS
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https://earthdata.nasa.qgov/data/catalog/sedac-ciesin-sedac-grumpv1-stimnt01-1.01



https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-stlmnt01-1.01

GRUMPv1 - Urban Extent Grids

URBAN EXTENTS
Global GRUMR,

Defines urban areas (contiguous nighttime
lights or buffered settlement points) for which
the total population is greater than 5,000
people.

Input data:

Defense Meteorological Satellite Program
Operational Linescan System (DMSP-OLS)
Nighttime Lights

Gridded Population of the World v3 (GPWv3)
Population Density and Administrative Units
Boundaries N

GRUMPvV1 Settlement Points

|  Urban extents illustrate the shape and area of urbanized places. Urbanized
localities are defined as places with with 5,000 or more inhabitants that are

MODIS and Advanced Very ng h-ReSO|UtI0n GIgR:::;;U;:;:tMupping dile delineated by stable night-time lights. For poorly lit areas, alternate sources
Radlometer (AVH RR) Land COVGI’ Data At atlve Unt are used to estimate the extent of cities.
|:| National Boundaries iforma ork (CIESIN), Combie Unveral, Intematr H
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https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-ext-1.00



https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpv1-ext-1.00

Global Urban Polygons and Points Dataset
(GUPPD), v1

o A globa| point dataset Of 123,058 Urban SII;:-:]aL:rIIJjn Polygons and Points Dataset (GUPPD), Version 1
settlements with place names and population for —
the years 1975-2030 in five year increments.

Population Year

e Improves hierarchy of settlements,

o from urban center (level 30), dense urban cluster ® o
(level 23), to semi-dense urban cluster (level 22). 2025
2030

e GUPPD uses open data sources validate the
names that JRC (Joint Research Center,

European Union) aSS|gned to |tS GIObaI Ul’ban __1 - CENTRAL AMERICA e 2 -V_\I'ESTERNEIUROP_EI

Centers Database (UCDB) polygons and to label BOIET it G.asg:g;m@' o Sokoto"

the newly added settlements. ourane manﬁg’”@@m i by (T ekl
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e Key inputs: UCDB, Global Human Settlement -

. Najm&e:&éf;{ﬁ;.' BONEEDE? . " i-‘MW " Sekondi-Takoradi B&%’ﬂfa.btgd
- NGy { TNige gt joundé
Settlement Model (GHS-SMOD) and Population o &ntmomcq.bgj oEmesne s 8, ohaty: -

(GHS-POP) R2023.

Global Urban Points and Polygons Dataset (GUPPD), Version 1 is a part of the Urban Spatial Data collection. This map represents the population growth of settlements with a
baseline population greater than 500,000 between 2015 and 2030. GUPPD is a vector data set that provides settlement names, total area, and population data for GHSL-SMOD
levels 22, 23 and 30 polygons.

® Released in 2024 7 COLUMBIA CLIMATE SCHOOL i r r . r'r rnEaslon.: 2023
é‘_T;_":% EARTHDATA https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-uspat-
= quppd-v1-1.00



https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-uspat-guppd-v1-1.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-uspat-guppd-v1-1.00

Global Human Settlement Layer: Settlement Model
SMOD) and Urban Centres Database (UCDB

Global Human Settlement Degree of Urbanization Settlement Model Grid (GHS-SMOD), 2015
Global Human Settlement Layer (GHSL)

Settlement Classification
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The Global Human Settlement Layer: Population and Built-Up Estimates, and Degree of Urbanization Settlement Model Grid data set is part of the Global Human
Seltlement Layer (GHSL) collection. This map displays the GHS-SMOD 2015 rasler layer, which provides data on seltlement typologies, expressed as an inleger
assigned to each settlement classification per grid cell for the year 2015

JRC & CIESIN. 2021. Global Human Settlement Layer: Population
and Built-Up Estimates, and Degree of Urbanization Settlement
Model Grid. https://doi.org/10.7927/h4154f0w
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EUROPEAN COMMISSION
Urban Centre name: Washington, D.C. [USA] Get a link to share this visualisation: Link to share
Data for this Urban Centre (MS Excel format)

Characteristics Geography Socio-Economic Environment Exposure and hazard ‘ SDG w

Map of Washington, D.C. [USA]
> =)

Name of the Urban Centre: Washington, D.C. (USA) ) g2 N

Resident population in 2015: 3 368 613 inhabitants | Wl ='=;
Surface in 2015 (km?): 1550 [ 3 i thillaure
Average Population Density in 2015 (inhabitants/km?): 2 173 *o’*f o
Geographical coordinates (centroid): Lat.: 38.9228, Lon.: -77.1420 T R
Country: United States ¢
Number of countries crossed: 1 country

Countries crossed (ISO codes): USA

UN region: Northern America

UN subregion: Northern America

UN income class: High-income Countries (HIC)

UN development class: More Developed Regions (MDR)

JRC. 2019. Urban Centres Database.
https://ghsl.jrc.ec.europa.eu/ucdb2018visual.php



https://doi.org/10.7927/h4154f0w
https://ghsl.jrc.ec.europa.eu/ucdb2018visual.php

VIIRS Plus DMSP Change in Lights
VIIRS+DMSP dLIGHT)

1 - NORTHEAST UNITED STATES
= x oy

. Global dataset tracking changes in
nighttime light brightness between 1992
- 2015.

. Seamless comparison from DMSP-OLS ] =
(1992 - 2013) to VIIRS (2012-2015+). L

. Provides insights into urbanization,
infrastructure development by capturing
changes in lit areas.

VIIRS+DMSP dLIGHT
Band (Year)

° Released |n 2020 Arabian'Ses Yo o P be I Red Band (2013)

- Green Band (2002)
- Resolution: 15-arc-second (450 meters) W o e 152

The VIIRS Plus DMSP Change in Lights (VIIRS+DMSP dLIGHT) data set is part of the Satellite-Derived Environmental Indicators collection. This data set fuses
nighttime lights imagery from the U.S. Air Force Defense Meteorological Satellite Program (DMSP) Operational Linescan System (OLS) with a stable night light
composite from the next generation Suomi National Polar-orbiting Partnership (NPP) Visible Infrared Imaging Suite (VIIRS) Day-Night Band, visualizing change in
both brightness and extent of global nocturnal low lights between 1992 and 2015. Fusion with the VIIRS day-night band composite resolves bright-saturated
sources, increases spatial resolution, and reduces overglow, enabling more accurate and detailed registration of inter-decadal spatiotemporal dynamics. In this
map, the red band represents the 2013 annual composite, the green band represents the 2002 annual composite, and the blue band represents the 1992 annual
composite.

Center for International Earth D
Science Informarion Network (Vv
EArttn InsTUTE | COLUMBA UNIVERSITY
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https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-vdl-1.00



https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-vdl-1.00

Urban Expansion Projections (1)

Global One-Eighth Degree Urban Land Extent Projection Grids by SSP Scenarios (2100): SSP2
Shared Socioeconomic Pathways (SSPs)
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Map Credit: CIESIN Columbia University, Movernber 2021

Blate Carree Proectio

Gao, J. and B. C. O'Neill. 2021. Global One-Eighth Degree Urban
Land Extent Projection Grids by SSP Scenarios, 2000-2100.
https://doi.org/10.7927/nj0x-8y67.

= EARTHDATA

e The Global One-Eighth Degree Urban Land
Extent Projection and Base Year Grids by
SSP Scenarios, 2000-2100 consists of global
SSP-consistent spatial urban land fraction
data for the base year 2000 and projections
at ten-year intervals for 2010-2100 at a
resolution of one-eighth degree (7.5 arc-
minutes, about 14 km). (Released 2016)

e Shared socioeconomic pathways are
scenarios that describe how global society,
demographics, and economics might change
over the 21st century, combining challenges
to mitigation and adaptation to climate
change

https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ssp-

1-8thdulepbygssp-1.00



https://doi.org/10.7927/nj0x-8y67
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ssp-1-8thdulepbygssp-1.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-ssp-1-8thdulepbygssp-1.00

Urban Land
Extent

Projections for
Florida, 2050

Fraction of urban land
within each grid cell

B |0.001-0031

0.032 - 0.125

0.126 - 0.298

0.299 - 0.62

0.621 -1

EARTHDATA

SSP1 2050

SSP2 2050

SSP3 2050




Urban Expansion Projections (2)

Global Grid of Probabilities of Urban Expansion to 2030

Land Use and Land Cover (LULC)
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Seto, K., et al. 2016. Global Grid of Probabilities of Urban Expansion to

2030. https://doi.org/10.7927/H4Z899CG.

The Global Grid of Probabilities of Urban
Expansion to 2030 presents spatially
explicit probabilistic forecasts of global
urban land cover change from 2000 to
2030 at a 2.5 arc-minute (~4.1 km)
resolution.

Released: 2016

Inputs:

o urban extent circa 2000 from the NASA
MODIS Land Cover Type Product Version
5, which provides a conservative estimate
of global urban land cover.

O population densities from the Global Rural-
Urban Mapping Project, Version 1
(GRUMPv1) to create the population

density driver map.

https://www.earthdata.nasa.qgov/data/catalog/sedac-ciesin-sedac-lulc-

puexpans-2030-1.00



https://doi.org/10.7927/H4Z899CG
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-lulc-puexpans-2030-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-lulc-puexpans-2030-1.00

Yale Center for Earth Observation (YCEQO)
Surface Urban Heat Islands, v4 (2003—-2018)

Measures surface urban heat island intensity (SUHI) from 2003 to
2018 in monthly, seasonal, to annual scales for over 10,000 urban
clusters

Developed using a simplified urban-extent (SUE) algorithm based
on satellite observations of land surface temperatures.

: \
e N i_;'_r
Released 2023 Urban cluster boundary g ———

cluster

Inputs:
MODIS Land Surface Temperature (LST)
GRUMPvV1 Urban/Rural grids
MODIS Land Cover Type

Applications: Urbanization’s impact on climate, climate adaptation
and mitigation strategies, health and heat stress, and urban design
policies

LY
HEW g SEN
httDS'//WWW earthdata.nasa qov/dat Mask from urban pixels Mask from non-urban pixels
== a/catalog/sedac-ciesin-sedac-sdei- SRR
==-__":§ E A RT H DATA yceou h i_v4_4 . 00 Figure 1: Example of how urban and rural pixels are separated in the SUE algorithm

before SUHI calculations for New York City and surrounding urban clusters.



https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-yceouhi-v4-4.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-yceouhi-v4-4.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-yceouhi-v4-4.00

Derived Product: Global High Resolution Daily Extreme
Urban Heat Exposure (UHE-Daily), v1 (1983-2016)

e High-resolution, longitudinal global record of
geolocated urban extreme heat events and
urban population exposure estimates for
more than 10,000 urban settlements
worldwide for 1983-2016.

e Several combined temperature-humidity
thresholds:
o two-day or longer periods where the daily
maximum Heat Index (HImax) > 40.6 °C;
o one-day or longer periods where Himax > 46.1
°C; and
o one day or longer periods where the daily

) Source: Tuholske, C., K. Caylor, C. Funk, A. Verdin, S. Sweeney, K.
maximum Wet Bulb Globe Temperature Grace, P. Peterson, and T. Evans. 2021. Global Urban Population
(WBGTmax) > 28 °C, 30 °C, and 32 °C. Exposure to Extreme Heat. Proceedings of the National Academy of

Sciences 118(41),
€2024792118. https://doi.org/10.1073/pnas.2024792118

& EARTHDATA

https://www.earthdata.nasa.qov/data/catalog/sedac-ciesin-sedac-sdei-uhe-1.00
https://doi.org/10.7927/fq7g-ny13



https://doi.org/10.1073/pnas.2024792118
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-uhe-1.00
https://doi.org/10.7927/fq7g-ny13

SDG Indicator 11.7.1: Urban Public Space,
Avallability and Access, 2023 Release (2015-2022)

+ Measures proportion of open public spaces in 508 isor LT Ut Pl S Aoty s s 205 el
urban centers. Quantifies public space availability NN
and evaluates access for different population parcentof Popiaion v
groups. -
— o -J
* Inputs: o
« GHS-UCDB
* OpenStreetMap (OSM) public spaces and Y : Voo
- - T
roads L L
WorldPop (Comparable in POPGRID Viewer d " e v o E
tool) L s e
» Applications: Sustainable urban planning,
and monitoring progress toward SDG Target

__11.7: universal access}uillic, inclusive, and
-‘=--_ e https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdqi-
=_- CE@RWIH DATfend ' spaces. upsae-2023-2023.00



https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-upsae-2023-2023.00
https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-upsae-2023-2023.00

SDG Indicator 11.2.1: Urban Access to
Public Transport, 2023 Release (2015-2022)

. Measures proportion of urban populations with
convenient access to pub“c transport_ SDG Indicator 11.2.1: Urban Access to Public Transport, 2023 Release

Sustainable Development Goal Indicators (SDGI)
9 7=,

. Developed using geospatial analysis of

Convenient Access to Public

population distribution, public transport networks, .o
and accessibility metrics to determine urban —p aj B
mobility. o1 ¥

E“"‘T Q@lp&m A lL

. Inputs: OSM road/pathway & public transport ] i —
networks, WorldPop, UCDB. iz

=

. Applications: Urban transport planning, and
monitoring progress for SDG 11.2: Access to o
Safe, aﬁordable, acceSSibIe and Sustainable The SDG Indicator 11.2.1: Urban Access to Public Transpert, 2023 Release data setis paﬂoftheSushmab\eDeve!opm:r;tGoa\ lndic;t;r;;l);lﬂ)c;ul;ec:\;n. Il:n;;surgslhe

propertion of the population in a city that has convenient access to public transpert. The indicator was computed as the propertion of the WorldPop gridded population within either a
0.5 kilometer walking distance to a low-capacity OpenStreetMap (OSM) public transport point or a 1 kilometer walking distance to a high-capacity OSM transpert point. Cities were

tra I l S po I | Syste I I | S fo r a I | dellneated using the Eurapean Gommission Joint Research Centre's Urban Center Database (UGDB), This map represents the results for 5,749 Urban centers across 178 countries.
.
Ui

2023,

i COLUMBIA CLIMATE SCHOOL
CENTER FOR [NTERNATIONAL EARTH SCIENCE
INFORMATION NETWORK
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https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-uapt-2023-2023.00
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https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdgi-uapt-2023-2023.00

Annual PM2.5 Concentrations for Countries and

Urban Areas, v1 (1998-2016)

https

Estimates annual average fine particulate matter (PM2.5)

concentrations for countries and urban areas globally.
Formats: shapefile and table.

Developed using satellite-based aerosol optical depth (AOD)
retrievals, chemical transport models, and ground-based
measurements.

Inputs:

Global Annual PM2.5 Grids from MODIS, MISR and SeaWiFS Aerosol
Optical Depth (AOD) with GWR, 1998-2016
GRUMPvV1: Urban Extent Polygons, Revision 02

Applications: Monitoring air quality and health risks, environmental
policy development, and tracking SDG indicator 11.6.2: Urban
planning for sustainable development.

//lwww.earthdata.nasa.qgov/data/catalog/sedac-ciesin-sedac-sdei-

apm25-urban-1.00

EARTHDATA

Urban Area Mean PM2.5
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https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-apm25-urban-1.00
https://www.earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-sdei-apm25-urban-1.00

Annual Mean PM2.5 Components (EC, NH4, NO3, OC,
S0O4) 50m Urban and 1km Non-Urban Area Grids for
Contiguous U.S., v1 (2000-2019)

Annual mean concentrations of PM2.5 components (Elemental
Carbon (EC), Ammonium (NH4), Nitrate (NO3), Organic Carbon
(OC), Sulfate (SO4)).

Using Machine-Learning (ML), Generalized Additive Model (GAM)
Ensemble Geographically-Weighted-Averaging (GAM-ENWA),
Super-Learning (SL) models for hyperlocal prediction.

Inputs:
NASA TERRA/AQUA MODIS Land Cover, NDWI, AOD, LST.
Multiple sources with monitoring site data of PM2.5 components.
U.S. EPA walkability index.
USGS Enhanced vegetation index, NDVI .

Applications: Air quality management. Source attribution for PM2.5
pollution. Environmental health impact studies. Policy-making for air
pollution adaptation and mitigation.

Released: 2023

https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-aqdh-pm25com-us-1km-1.00

= Lowi<08 mx Miami

Fig. 1. Predicted annual mean PMa: EC across the US non-urban and urban areas for 2000 and
2019, The spatsal resolution 1s 1 km x 1 km 1 non-urban areas and 50 m » 50 m across 3,535 urban areas. The
map breaks are based on quantile method—ventiles for non-urban areas and 32 classes for urban areas. These
r——r % predictions are available for each PM; 5 component (EC, NHy*, NOy, OC, and S0y*) across 20 years.

== EARTHDATA

T (Source: Amini et al., 2022)



https://earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-aqdh-pm25com-us-1km-1.00
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Forthcoming Urban
Datasets




City & Sub-city Datasets on Urban Climate
Vulnerability and Risk (forthcoming)

e Binary classification of
environmental vulnerability City Dataset

and risks for 11,422 cities lo CHEIBELESES
~ GDP

in 2025 GHSL Urban — Pop density, growth, total, age I
— Locati .g., el tion, imit| 4 |
Centres Database (UCDB) ocafion {e.g., elevation, proximil 14
2. Current Environmental Vulnerabil,
. . — % Population Vulnerable to
e Sub-city 500x500m grids Multiple Exposures
with hlg h-resolution 3. Future Urban Climate Risk
environmental variables —  Extreme heat(Temperature, Subcity Environmentavulnerability
- : WBGT) cyclones (wind), storm — Heat, Water scarcity, cyclones
and classifications surge flooding, seasonal/riverine (wind), storm surge flooding,
flooding, water unavailability, riverine flooding, air Pollution

landslide susceptibility

Acknowledgement: Early work on this dataset was supported by the USAID Climate
Adaptation Support Activity (CASA)




Socio-economic Vulnerability in City
Segments (SES) (forthcoming)

e Create, classify, and identify city segments with “limited accessibility” using open-
source global data.

e Potential use this dataset for SDG 11.1.1 monitoring.
o % urban population living in slums, informal settlements, and inadequate
housing.

e FEvolution of the dataset:
o CASA (v0): 2,304 cities
o Mercy Corps (v1): 5,275 cities
o SEDAC (2025): Global cities (GHS-UCDB R2024A)

Acknowledgement: Early work on this dataset was supported by the USAID
Climate Adaptation Support Activity (CASA) and NASA - Mercy Corps funding
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Development and Validation of the SES
Vulnerability Metric

ACCRA, GHANA LAGOS, NIGERIA NAIROBI, KENYA

SES Vulnerable areas (red): Validation (black boundary): SES
Neighborhoods with higher building vulnerable areas strongly correlate with
density and less road connectivity than community maps and modelled locations of
other segments in the same city “slums” & informal settlements

Acknowledgement: Early work on this dataset was supported by the USAID Climate Adaptation
Support Activity (CASA) and NASA - Mercy Corps funding
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Multi-country Results - Asia

Number of SES-Vulnerable Urban Pop who have 1, 2, or 3+ environmental vulnerabilities.

Overall Urban Climate Risk (circa 2050)

Extreme Water Cyclon Storm River Land-
Country heat scarcity ewind surge flood slides
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Bangladesh

Cambodia

Indonesia
Kazakhstan
Kyrgyzstan
Laos II
Mongolia II
Nepal

Pakistan

Philippines
Sri Lanka
Tajikistan
Timor-Leste
Turkmenistan

Uzbekistan

vieran [ HENENENEREREN
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(
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*Scale: First 3 cells are in increments of 50k, 100k, and 500k; the remaining cells are in increments of 1 million

Acknowledgement: Early work on this dataset was supported by the USAID Climate Adaptation
Support Activity (CASA) and NASA - Mercy Corps funding
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How to Get the Data?
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A new SEDAC website

(NEW) SEDAC Website:

https://earthdata.nasa.gov/centers/sedac-daac/data-access-tools

NASA Earthdata:
https://earthdata.nasa.gov/

===_=-_;= EARTHDATA [
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https://earthdata.nasa.gov/centers/sedac-daac/data-access-tools
https://earthdata.nasa.gov/

Use of SEDAC
Urban Datasets: a
Sampler




A Diversity of Uses

 Among them:

Input in a variety of models, for example as control for the influence of
population variables

Assessing population exposure to hazards / infectious disease / pollutants

Developing population weighting of exposure to create indices for health /
hazards research

|dentifying vulnerability of populations exposed to natural hazards / climate
impacts
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Input in a Variety of Models (e.g., as control
for the influence of population variables)

Datasets used:
-  GHS-SMOD
-  GRUMPV1

“To generate the hierarchically classified layer of global settlements,
we synthesised two data sources: GHS Settlement Model layers
(GHS-SMOD) and the Global Rural-Urban Mapping Project:
Settlement Points, Revision 01 (GRUMP) [...]. The main advantage
of the GRUMP dataset is that it uses direct census population data,
rather than being an estimation [...]. The urban towns and regional
cities were therefore sourced from GRUMP, while rural towns (cells
coded 13)—the smallest scale of human settlements in our mine-town
systems, were sourced from GSH-SMOD.”

Svobodova, K., Owen, J.R., Kemp, D. et al. Decarbonization, population disruption
and resource inventories in the global energy transition. Nat Commun 13, 7674
(2022). https://doi.org/10.1038/s41467-022-35391-2

https://www.nature.com/articles/s41467-022-35391-2

Highlights (from the authors)

- The potential impacts on populations associated with
ramping up all available energy transition metals, or
even only those with known Reserves and Resources,
could intersect with significantly larger populations than
the ramping down of coal.

- Estimates 3.5 million people could be affected by the
phase-out of coal and another 70 million affected if only
energy transition metals projects with known Reserves
and Resources become operational, and 115.7 million
people affected if all available energy transition metals
projects become operational.

nature communications 8

Article https://doi.org/10.1038/s41467-022-35391-2

Decarbonization, population disruption
and resource inventories in the global
energy transition

Received: 16 May 2022 Kamila Svobodova® %3, John R. Owen®?, Deanna Kemp®’,

Vitézslav Moudry ®>, Eléonore Lébre ®", Martin Stringer®" &
Accepted: 30 November 2022 .. 5,67
jamin K. Sovacool ® >¢

Published online: 15 December 2022



https://doi.org/10.1038/s41467-022-35391-2
https://www.nature.com/articles/s41467-022-35391-2

Assessing Population Exposure to
Hazards / Infectious disease / Pollutants

Datasets used:
- Annual Mean PM2.5 Components (EC, NH4, NO3, OC, SO4) 50m Urban
and 1km Non-Urban Area Grids for Contiguous U.S., v1
- Annual Mean PM2.5 Components Trace Elements (TEs) 50m Urban and
1km Non-Urban Area Grids for Contiguous U.S., v1

nghllghts (from the authors)
There are socioeconomic and racial exposure
disparities in PM, 5 and its components

- Exposure disparities differ amongst US regions.

- “In conclusion, racial, socioeconomic, and
geographic inequalities in exposure to PM, 5 and
its components are driven by systematic
differences in component sources that can inform
air quality improvement strategies.”

“We used non-negative matrix factorization (NMF) to attribute the 14 PM2.5
chemical components to sources (Yan et al., 2019) across the contiguous US
using the nmf R package (Gaujoux and Seoighe, 2010). This reduces the
dimensions of the data and produces factors more translatable to policy action.

Due to its non-negative constraint, NMF is an efficient method for dimension
reduction of a matrix of PM2.5 chemical components into a lower dimension
non-negative matrix that best approximates the original components data (Jin et o 3,
al., 2022).” SI

Atmospheric Environment THOSPHEC
Volume 303, 15 June 2023, 115753 e

Knobel, P., Hwang, I., Castro, E., Sheffield, P., Holaday, L., Shi, L., . .. Yitshak Sade, M. (2023). . . . - s -
Socioeconomic and racial disparities in source-apportioned PM2.5 levels across urban areas in the SOCloeconomlC and raCIal dlspafltles 1n

ti US, 2010. At heric Envi t, 303, 119753. :
ccjgir?r:?tggtjlsdoi.oquOﬂ012;?2?mir;%n\7;|6%gﬂ?g753 https://doi.org/10.1016/j.atmosenv.2023.119753 Source_apportloned PM2.5 l@VElS dCross
urban areas in the contiguous US, 2010

Pablo Knobel ®1 & &, Inhye Hwang © 1 Edgar Castro b Perry Sheffield ¥, Louisa Holaday *,
Livhua Shi 9, Heresh Amini 2 Joel Schwartz b Maayan Yitshak Sade @
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https://doi.org/10.1016/j.atmosenv.2023.119753

Developing Population Weighting of Exposure
to Create Indices for Health / Hazards

Research

Datasets used: GHS-POP, GHS-SMOD, dLIGHT, GRUMP

“We chose GHS-POP as our core population data set because it does not use
elevation to reallocate population (as do LandScan and WorldPop) and represents the
longest time series (back to 1990) in that it uses built-up data for each of its target
years to allocate population (rather than interpolating or extrapolating estimates of
population based only on growth rates, as in GPW) and was acceptable in other
regards as mentioned above.”

“Two of the data sets we consider represent physical processes whose spatial
concentration is closely related to urban settlement (dLIGHT and GHS-BUILT), while
two are more heavily modeled with the goal of urban classification (GRUMP and GHS-
SMOD). All of the new underlying inputs (not including GRUMP) can be expressed as
continuous data, which is important for representing a fuller urban—rural continuum
(Dorélien et al., 2013); here we classify the urban-proxy inputs into three large
classes.”

https://doi.orq/10.5194/essd-13-5747-2021

== EARTHDATA

nghllghts (from the authors)
The population of the LECZ is
disproportionately more urban and less rural
than the global population is.
- Urban population has grown more in the LECZ
than outside of it.

Earth Syst. Sci. Data, 13, 5747-5801, 2021 @ Earth System
https:/doi.org/10.5194/essd-13-5747-2021 8 SClence
© Author(s) 2021. This work is distributed under

the Creative Commons Attribution 4.0 License. & D a ta

Estimating population and urban areas at risk of coastal
hazards, 1990-2015: how data choices matter

Kytt MacManus', Deborah Balk>3, Hasim Engin'2, Gordon McGranahan®, and Rya Inman®

ICIESIN, Columbia University, Palisades, New York, USA
2CUNY Institute for Demographic Research (CIDR), City University of New York, New York, New York, USA
3Marxe School of Public and International Affairs, Baruch College,
City University of New York, New York, New York, USA
4independent researcher
SDepartment of Geographical Sciences, University of Maryland, College Park, Maryland, USA
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ldentifying Vulnerability of Populations
Exposed to Natural hazards / Climate Impacts

Datasets used:
- Global High Resolution Daily Extreme Urban Heat Exposure (UHE-
Daily), 1983-2016
- UCDB

“‘Urban settlement, as defined in the Global Human Settlement Layer Urban
Centre Database 2015, consisted of a contiguous region with a density of at
least 1,500 individuals per km2 and at least 50,000 individuals.”

“We derived extreme humid-heat events from the [NASA SEDAC UHE-Daily].
[...] For each extreme humid-heat event, we derived the urban settlement,
event dates, duration, daily maximum heat index or wet bulb globe temperature
(Tmax), and average Tmax. We also determined the maximum Tmax for each
event (ie, the highest reported heat index or wet bulb globe temperature during
each event).”

https://doi.org/10.1053/j.ajkd.2024.04.010

== EARTHDATA

Highlights (from the authors)

- Exposure to a humid-heat event was associated with a
16% higher risk of death.

- Humid-heat exposure was associated with elevated risk
of death when models were adjusted for demographic
and additional socioeconomic variables.

- Relative risk of death decreased over time after the
extreme humid-heat event, reaching a null effect by
approximately 6 days after the end of the event

AJKD-
American Journal of Kidney Diseases S 5
Volume 84, Issue 5, November 2024, Pages 582-592.el

Original Investigation

Extreme Humid-Heat Exposure and
Mortality Among Patients Receiving Dialysis

Matthew F. Blum 2 & & | Yijing Feng %, Cascade P. Tuholske % %, Byoungjun Kim &,
Mara A. McAdams DeMarco 6, Brad C. Astor ! 2‘ Morgan E. Grams 7
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https://earthdata.nasa.gov/centers/sedac-daac
https://forum.earthdata.nasa.gov/viewforum.php?f=7
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