Tropospheric Composition

Themes
Natural Emissions
How can we improve our understanding of lightning NOx and reconcile the mismatch between theoretically-derived and observed lightning NOx?

Can we use atmospheric measurements (e.g., isoprene, HCHO) to inform biospheric science, and can we use biosphere remote sensing to improve our emission models?

Vegetation activity and air quality are linked both ways (e.g., ozone damage). How well do we understand this link and how do we improve its representation in models, specifically with regard to future increases in stress?

Fire
How can we improve our understanding the land surface characteristics that drive fire characteristics?  

How can we improve top-down fire emissions beyond just the use of AOD? 

How can we better predict fire phase and parameterize the resulting emissions and dynamics?

Processes

How can we improve our understanding of transport from PBL to large scale vertical and horizontal processes?

How do boundary layer dynamics interact with chemistry to determine the vertical distribution of trace gases?

What is the chemical perturbation to the lower atmosphere from the PBL?

How do we improve our understanding of important loss processes (deposition, and wet scavenging) that impact across themes/spheres.

Do we sufficiently characterize the conditions observed in extreme events and should we alter our observational strategies as these events become more common?

What is the interaction in coastal environments between oceans and the atmosphere (e.g., algal blooms)?

How can we strengthen connections to health and dynamics with improved ground networks? Speciated PM, MESONETs? 
 Discussion of the need for data gathering efforts to kick-off cross-theme/cross-sphere investigations.

How do urbanization and land-surface effects impact tropospheric composition?

Scales

How do we connect local to global scales for air quality and climate?
How can we improve emissions and other model inputs across scales?

What measurements are needed to understand different scales? Ex. We do not need airborne OH for in situ understanding but we do need constraints on global oxidation capacity.

How can we use TEMPO HCHO to improve our understanding of VOC sources?

What is the sensitivity of the TEMPO retrieval to the vertical distribution of the retrieved gases – strong gradients at certain scales?

Continued support for fundamental lab work to reduce key uncertainties like NO2 + OH, heterogeneous chemistry, other rate constants….

Connections

How can we connect air quality and GHG in complementary ways to examine both anthropogenic and natural emissions?

How can we couple with the meteorological community on transport through mutually beneficial proxies like NO2….

How can we improve aerosol speciation information to better inform health, sources, and optical properties that link to climate/weather effects?

How can IMVI be a community resource for process-based development in addition to providing products used by the community such as MERRA-2?  

Our science questions clearly support the need for a follow-on to TEMPO with improved characteristics that include several shortcomings - including an IR channel, and the ability to observe over bright clouds (for lightning). 

Strong community interest in a large-scale mission over ocean basins with connections across themes and spheres.
