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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 SOx emissions 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 Coalition to 
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 policy options in these 
three pilot cities
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Air pollution inequity in Washington, DC



Partner highlight: Health Effects Institute
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Methods/data from HAQ-supported papers
Percent of cities 
globally with 
PM2.5 below 
WHO guideline



Partner highlight: Vital Strategies

Brief on satellite data for 
air quality and health

Audience: policymakers 
and other stakeholders

Goal: briefly introduce 
satellite AQ data as an 
available data source in 
addition to surface 
monitoring.
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Source attribution of air pollution health impacts 
using satellite data and model simulations (partners: C40 and SEI)
M. Omar Nawaz, Jinkyul Choi, Daven Henze, University of Colorado Boulder

Municipal vs county vs state contributions to premature deaths 
associated with long-term exposure to PM2.5 and O3 (left), as well 
as NO2-attributable asthma cases (right) in 14 C40 cities in the US 
(Nawaz et al., in prep).

Domestic anthropogenic contributions to premature 
deaths from long-term O3 exposure in South Korea, in 
collaboration with UNEP and SEI (Choi et al., in prep).

CO

Alkanes

C2H4

Propene

Alkenes

Xylene

Toluene

NOx

[%]



7

Making it easier to see satellite NO2 data

https://tropomino2.us/

Thanks to Dan Goldberg



Successes and challenges

• Started at ARL 6 (Nov. 2018), now at ARL 9 (Feb. 2022).

• Health Effects Institute is using our estimates of PM2.5, ozone, and NO2 concentrations and health impacts in ~13,000 cities 
in its new State of Global Air – Cities project.

• C40 Cities is using our PM2.5 estimates in multiple ways:

• As the basis for the C40 Cities Clean Air Declaration in October 2019.

• As an indicator to track progress on air quality among all member cities.

• As a baseline concentration from which to estimate the air quality benefits of urban climate action plans. 

• In presentations to cities, funders, and external audiences to compare cities' experiences with and progress on air 
quality.

• Stockholm Environment Institute’s Urban LEAP-IBC model has been released, used in multiple cities, and described in a 
journal article. 

• DC Department of Energy and Environment is using our PM2.5 disparity study to direct emission-reducing resources. 

• Environmental Defense Fund is using our urban air quality estimates to publicly communicate about air pollution health risks 
within U.S. cities (e.g. for Boston, https://www.globalcleanair.org/traffic-pollution-harms-childrens-lungs/). 

• Vital Strategies developed a brief on satellite data for air quality and health aimed at policymakers.

• Webpages with interactive AQ estimates in 13,000 cities (https://urbanairquality.online/) and TROPOMI NO2 maps 
(https://tropomino2.us/) are live and getting positive feedback from end users.
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https://www.globalcleanair.org/traffic-pollution-harms-childrens-lungs/
https://urbanairquality.online/
https://tropomino2.us/


Manuscript/Publications

In preparation:

•Rao, S., S. Anenberg, A. Diz Lois Palomares, Z. Klimont, A. Mohegh, S. Tsyro. Global scenarios of pediatric asthma incidence due to NO2 in 2050. In preparation.

Under review:

•Apte, J.S., S Seraj, S.E. Chambliss, M. Hammer, S.C. Anenberg, A. van Donkelaar, R.V. Martin, M. Brauer Air inequality: Global divergence in urban fine particulate matter. 

•Kerr, G., R.V. Martin, A. van Donkelaar, M. Brauer, K. Burkart, S. Wozniak, D.L. Goldberg, S.C. Anenberg. Increasing disparities in air pollution health burdens in the United States. Under review.

•Malashock, D., M.N. DeLang, J.S. Becker, M.L. Serre, J.J. West, K.-L. Chang, O.R. Cooper, S.C. Anenberg. Trends in ozone concentration and attributable mortality for urban, peri-urban, and rural areas worldwide between 2000 and 2019: Estimates from global datasets. Under 

review.

•Pozzer, A., S.C. Anenberg, R. Burnett, S. Dey, A. Haines, J. Lelieveld, S. Chowdhury. Mortality attributable to outdoor air pollution: a review of global estimates. In preparation.

•Larkin, A., A. Mohegh, D.L. Goldberg, M. Brauer, S.C. Anenberg, P. Hystad. A global spatial-temporal land use regression model for nitrogen dioxide air pollution. Under review.

Published:
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Thanks!

Susan Anenberg
sanenberg@gwu.edu


