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Lessons from the EPI and Indicator Research

 Country comparative indices can set up
a competitive dynamic among peer
groups

GLOBAL

* Decision makers are interested in B[ METRICS FoR THE

B ENVIRONMENT

pressure and impact measures
 |ndicators are most successful when
they have the following characteristics:

— Credible: high perceived technical quality
that is provided by a reputable source

— Salient: relevant technical information indictors M PREEE s are Beng USeS
provided to decision makers in a timely How B amagement COn™
manner (does the information resonate Y
with the audience?)

— Legitimate: the producers have engaged
various actors in indicator design,
resulting in “buy-in”

http://ciesin.columbia.edu/binaries/web/global/
news/2013/indicatorsinpractice.pdf




The Benefit of Satellite Data for Indicator
Development

Satellite remote sensing data have the
potential to fill persistent data gaps in in situ
monitoring networks

Satellite data provide wall to wall coverage
and consistent time series

Satellite data are not dependent on the
vicissitudes of funding or political situations in
countries that are being monitored

Satellite data can measure environmental
conditions and change in hard-to-reach areas



Satellite Derived Indicators

 SEDAC has been exploring how to meet the needs of

high level policy audiences by providing value added
“level 4” remote sensing-derived indicators

— Level 0: raw instrument data; Level 1: geo-located and

calibrated; Level 2: geophysical data product; Level 3:

Composites of level 2 products; Level 4: model-derived
data product

* This work builds on:

— Two decades experience working on country level
environmental indictors - the ESI and EPI

— A NASA ROSES* project “Using Satellite Data to Develop
Environmental Indicators: An Application of NASA Data
Products to Support High Level Decisions for National and
International Environmental Protection” (2009-2011)

* NASA Research Opportunities in Space and Earth Sciences (ROSES)
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Special Issue Section: Toward the Next Generation of Air Pollutant Monitoring and Indicators. Guest
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Global Annual PM2.5 Grids from MODIS, MISR and SeaWiF$S Aerosol Optical Depth (AOD) with GWR, 2016

Satellite-Derived Environmental Indicators

Fine Particulate Matter (PM2.5) C
5
(10 micrograms per cubic meter is the World Health Org:

The Global Annual PM2.5 Grids from MODIS, MISR and SeaWiFS
(micrograms per cubic meter) of ground-level fine particulate matte
satellite instruments including NASA's Moderate Resolution Imagin
Viewing Wide Field-of-View Sensor (SeaWiFS). The GEOS-Chem
PM2.5 concentration. Geographically Weighted Regression (GWR)
bias per grid cell in the initial satellite-derived values. The spatial re
particulate matter, with dust and sea-salt removed in the year 2016.

Source: van Donkelaar et
al. 2018, available at
SEDAC: http://
sedac.ciesin.columbia.ed
u/data/set/sdei-global-
annual-gwr-pm2-5-
modis-misr-seawifs-aod

Global Annual PM2.5 Grids from MODIS, MISR and SeaWiFS Aerosol Optical Depth (AOD) with GWR: Change from 2000 to 2016

Satellite-Derived Environmental Indicators
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Change in concentration of fine particulate matter iPM2.5) with dust and sea-salt removed
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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-salt removed. This data set combines AOD 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 relate this total column measure of aerosol to near-surface
PM2.5 concentration. Geographically Weighted Regression (GWR) is used with global ground-based measurements to predict and adjust for the residual PM2.5
bias per grid cell in the initial satellite-derived values. The spatial resolution of the data is 0.01 degrees. This map represents the change in concentration of
ground-level fine particulate matter, with dust and sea-salt removed from the year 2000 to 2016.
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Trend in Average Annual PM2.5
Concentrations
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Trends in Proportion of Population Exposed

Proportion of population

to PM2.5 in Exceedance of 25 ug/m?3
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Air Pollution
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POPGRID - Population and Settlement Layer

Intercomparison

Information on
available datasets
provided by
POPGRID
participants

Home  About

POPGRID

Data Collaborative

Access to
consistent
metadata and
documentation

Enhanced deﬁlation, Settlement andzlnfrastru'c'ture

Comparison tools
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Expand/Collapse

Compare Data
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German Aerospace Cente...
Joint Research Center (JR ..
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Oak Ridge National Lab (...
US Census Bureau

WorldPop Program

Spatially accurate and up-to-date population and settlement data are widely used in planning and decision making in both the public and

Q

private sectors to improve the effectiveness and efficiency of decisions, monitor impacts, and identify those who might otherwise be left

behind. Understanding where people live and work, and the type and condition of their housing and other infrastructure, is critical in times

Access to user
support (via
SEDAC)

of disaster, enabling emergency responders to reach those most in need more quickly with appropriate assistance. Such data can help
improve access to public and private services, increase the sustainability of natural resources, and facilitate progress towards meeting the

internationally accepted Sustainable Development Goals (SDGs).

WWW.popegrid.org
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SEDAC User Services
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