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Objective and Team

Objective: Meet the needs of U.S. and international organizations to quantitatively assess air 

pollution health impacts and mitigation benefits in cities

+ Dr. Dan Goldberg, Dr. Arash
Mohegh, Omar Nawaz, 
Veronica Southerland, Danny 
Malashock, Maria Castillo, 
Nigel Martis

1. Improve and verify estimates of urban 
PM2.5, ozone, and NO2 concentrations
and NOx and SOxemissions for 5 pilot 
cities using NASA satellite data from 
MODIS, MISR, CALIPSO, OMI, as well as 
TROPOMI and GEOS-Chem

2. Estimate 15-year trends in PM2.5, 
ozone, and NO2 exposures and 
associated mortality and morbidity 
burdens in cities

3. Expand the national-scale tool used by 
the Climate and Clean Air Coalitionto 
estimate health benefits of mitigation 
policies to the urban scale

4. In partnership with stakeholders, apply 
the new tools to assess health benefits 
of air quality policyoptions in these 
three pilot cities
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PM2.5 mortality trends in ~13,000 cities, 
1990-2019

Southerland et al. under review

C40 Cities

Regional 
mean

World 
medianHammer et al. 2020

Now being used by C40 Cities to track 
air pollution in cities worldwide



NO2 and pediatric asthma incidence trends in 
13,000 cities, 1990-2019

4Anenberg, Moheghet al., Lancet Planetary Health, forthcoming

NO2 concentrations (1km, 1990-2020):
land use regression of 2010-2012 
average (Larkin et al. 2017) + OMI and 
MERRA-2 to scale to more years

Now being used by Institute for Health 
Metrics and Evaluation in add NO2-
pediatric asthma as new risk-outcome pair 
in the Global Burden of Disease Study



Satellite-derived NOx emissions in 80 cities, 
2005-2020
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ÅOMI-derived urban trends (2009-
2018) in NO

x
emissions agree well 

with trends from bottom-up 
inventories in High-Income Countries 
(HIC). 

Å However, urban trends in Low-
Moderate Income Countries (LMIC) 
showed much large disagreement. 

ÅGiven the relatively high agreement 
between the trends in the HIC, the 
satellite-derived trends in the LMIC 
likely provide better constraints in 
these regions, which have no or less 
reliable data on NO

x
emission sources 

in most LMIC, than many of the 
bottom-up inventories. 


