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Context:  

In the framework of the European DACCIWA project, the airborne study APSOWA has been conducted in July 

2016 to study emissions from oil rigs and maritime traffic in the Gulf of Guinea. 

 

Objectives / scientific questions: 

The main objective of our APSOWA project is to characterize emissions from marine traffic and oil and gas 

extraction platforms, their transformation and impact at regional scale. 

 

Main results: 

The growth of the oil industry and maritime traffic, and therefore their emissions, along the Guinea Coast 

contribute to the increase of anthropogenic emission sources. The study of sources of pollution in this region was 

performed during this project based on of an important measurement campaign including aircraft 

measurements. Sets of trace gases have been used to fingerprint different sources of local air pollution. The 

measurements were realized during four flights of about 3-4 hours including meandering transects through 

emission plumes in the planetary boundary layer (around 300 m a.s.l.) off the coast of West Africa from Ivory 

Coast to Togo. Several instruments have been used on-board the DLR Falcon-20, providing measurements of 

pollutants and meteorological parameters. This is the first time measurements of this type are performed in this 

region, which is in great population and economic development. Emissions of individual sources have been 

quantified by combining the measurements with a nested-grid regional scale Lagrangian particle dispersion 

model (FLEXPART, Stohl et al., 2005).  

Two flights in the marine boundary layer were focused on the floating production storage and offloading (FPSO) 

vessel operating off the coast of Ghana. Those flights present simultaneous sudden increases of NO2 and aerosol 

concentrations. Unlike what can be found in flaring emission inventories, no increase in SO2 was detected and an 

increase in CO is observed only during one of the two flights. Using FLEXPART simulations with regional NO2 

satellite flaring inventory in forward trajectory mode, our simulation reproduces the timing of the aircraft NO2 

enhancements (Figure 2). Several sensitivity tests to vary the flux and the injection height (computed by 

FLEXPART model) are also performed, leading to the conclusion that a lower NO2 flux helps better reproduce the 

measurements and that the modification of the injection height does not impact significantly the results of the 

simulations. 
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From Brocchi et al, ACP, 2019 

Figure 1:  (a) NO2 concentration as a function of the flight trajectory downwind of the FPSO (photo : Kwame 

Nkrumah FPSO; credit : offshoreenergytoday.com) plume for July 10. The black arrows show the wind direction 

(from ECMWF). (b) NO2, aerosol, CO and SO2 concentrations as a function of time zoomed in a part of the flight 

trajectory in (a). The peaks studied are labelled by a number (from 1 to 4).  

Figure 2: Vertical section of the simulated NO2 plume (FLEXPART simulation) as a function of distance from the 

source and altitude. The colored circles correspond to the measurement peaks.  

 

Future of the project : 

Flight datas are still being analysed. A particularly attention will be paid for flights around the Tema terrestrial 

industrial area (in Ghana). Indeed, during the campaign, 3 flights of the Falcon-20 were made around this region. 

Additionally, the French ATR and the British TWIN OTTER (participating to the DACCIWA campaign) performed 

also flights around Tema. So with the help of a large set of trace gas coming from these 3 research aircrafts, the 

local and transported pollution impacting this region will be characterised.  
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