


Top-down Constraints On Combustion Characteristics  Over Megacities and Fire Regions

Combustion of hydrocarbon fuels produce not only CO2, but 
several pollutants like CO and NO2

Low Temperature Combustion: High CO, Low NO2, High OC
High Temperature Combustion: Low CO, High NO2, High BC

High Efficiency Combustion: High CO2, Low CO, High NO2
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Opportunity to Monitor From Space Anthropogenic Combustion Pathways

SATELLITE DATA (2005-2016)

MOPITT v6 TIR/NIR total CO column

OMI Domino v2 trop NO2 column

OMI NASA PCA v3 PBL SO2 column

REGRESSION & TIME SERIES ANALYSIS

Reduced  Major Axis Regression

Seasonal Trend decomposition with LOESS 

Robust Regression Using Iteratively 
Reweighted Least-Squares 

Regressions were conducted with respect to 
NO2 across 2x2 degree spatial extent 
centered within each megacity. Only positive 
correlations are included in the analysis. 

Tang et al. (2018), in revision













1)    There is utility in multi-species analysis of satellite retrievals on atmospheric 
composition, especially from combustion-related constituents over megacities and 
fire regions (information on sectoral spatiotemporal distribution of emissions and 
consistency)

2)    As these are obviously proof-of-concepts, the value has yet to be quantified 
through multi-species assimilation/inversions.

3)       An OSSE activity towards bringing these pieces together would be an important 
first step to further demonstrate its value. Issues with regards to collocation, 
representativeness, retrieval sensitivities & errors can be addressed along with 
newer satellite retrievals.

4)    In conjunction, validation with airborne and ground-based measurements is 
absolutely needed.

5)  Confronting model simulations, forecast, and analysis with multi-species 
constraints may be the way to go in ensuring consistency in our estimates. 

6)  Such proposed OSSE activity has synergies with WMO/Integrated Global 
Greenhouse Gas Information System (IG3IS) and IGAC/Analysis of eMIssions 
usinG Observations (AMIGO)

Some Thoughts


