
	
	 	
	

	
	

	
 

Observing Air Quality and the Climate at the 
Molecular and Global Level 

 

Abstract 
Air quality and the climate change are among the most urgent issues faced by the human societies. According to 
WHO, millions of mortalities are attributable to ambient air pollution each year. Emissions of atmospheric pollutants 
and greenhouse gases, often collocated, are key drivers of changes in atmospheric composition, air quality, and the 
Earth climate. Accurate, timely, and complete information about the emissions and distributions of these atmospheric 
components is critical to public health and environmental/climate policy. This presentation will highlight research 
efforts to develop, deploy, and validate both ground-based and space-borne sensors for several molecules (NH3, CH4, 
O3, CO2) that are playing vital roles in atmospheric chemistry and the Earth climate. These sensor observations are 
combined with bottom-up emission inventories and numerical atmospheric transport models to provide “top-down” 
constraints on emissions and help to advance the fundamental understanding of the Earth system. Moving forward, 
the next generation satellite observing system (e.g., TEMPO, TROPOMI) and the miniaturization of in-situ sensors 
will help to capture the rapidly varying emissions and chemistry that govern our air quality and climate with 
unprecedented resolution and coverage. Research opportunities opened up by the new science, technology, and 
applications will also be discussed. 
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