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Nitrogen oxides (NOx) play key roles in atmospheric chemistry, air pollution, and climate. While the largest fraction of these reactive gases is released by the combustion of fossil fuel, significant amounts can also be attributed to biomass burning, soils, and lightning. 
In the first part of the talk, fire emission rates (FERs) of NOx for different types of vegetation are presented. Monthly means of tropospheric NO2 vertical columns (TVC NO2) have been analyzed for their temporal correlation with the monthly means of fire radiative power (FRP) for five consecutive years (2007-2011) on a horizontal 1° x 1° grid. As chemical models typically require values for the amount of NOx being released as a function of time, we have converted the retrieved TVC NO2 into production rates of NOx from fire (Pf). By separating the monthly means of Pf and FRP according to land cover type, FERs of NOx could be derived for different biomes. The estimated FERs for the dominating types of vegetation burned are lowest for open shrublands and savannas and highest for croplands and woody savannas. This analysis demonstrates that the strong empirical relationship between TVC NO2 and FRP and the following simplified assumptions are a useful tool for the characterization of NOx emission rates from vegetation fires in the tropics and subtropics. 
In the second part of the talk, ship-based Multi-Axis Differential Optical Absorption Spectroscopy (MAX-DOAS) measurements performed during the SHIVA campaign on board RV Sonne in the South China and Sulu Sea are presented. Spectral measurements for a total of eleven days in November 2011 could be used to retrieve tropospheric slant column densities (SCDs) of NO2 and sulfur dioxide (SO2) in the marine environment. The conversion of SCDs into TVC NO2 has been achieved using both a simple geometric approach and the Bremian advanced MAX-DOAS Retrieval Algorithm (BREAM), which is based on the optimal estimation method and accounts for atmospheric radiative transfer. As expected, the values of TVC NO2 were generally low when no sources of NOx were in proximity to the RV Sonne. However, we found increased values of TVC NO2 in the morning when the RV Sonne was heading along the coast of Borneo. This is in good agreement with satellite measurements. The results of the profile retrieval show that the boundary layer values of NO2 are low in the open and clean tropical marine environment. Interestingly, we also found elevated tropospheric SO2 amounts for measurements taken in a busy shipping lane, consistent with the time series of tropospheric NO2.
