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Abstract 

The NASA Cloud, Aerosol, and Monsoon Processes Philippines Experiment (CAMP2Ex) was a 2019 airborne 
field campaign that gathered comprehensive data on atmospheric composition, cloud microphysics, and 
meteorology in the Maritime Continent (MC) to deconvolve the complex interactions among aerosols, 
radiation, and precipitation. This study leverages the multiple take-off and landing segments of the 19 
CAMP2Ex research flights to investigate the air quality in Clark, Pampanga, a special economic zone in the 
northern Philippines that is regarded as an emerging economy. The observed concentrations of CH4, CO2, 
CO, NOx, SO2, and black carbon illustrated by vertical profiles reveal seasonal and temporal variations and 
both local and long-range sources. Enhancement ratios in the surface layer, supported by land use maps, 
HYSPLIT back trajectories, and satellite images, reveal that high concentrations of the species of interest 
are likely from sources consistent with a rapidly urbanizing environment including fossil fuel burning, 
biomass burning, vehicular emissions, landfills, wastewater treatment facilities, non-road mobile 
machinery, wetland-like area emissions, and pasture maintenance. Interestingly, ∆BC:∆CO2 ratios (7.41 to 
30.7 ngm-3/ppm) were significantly higher than those reported in literature, likely indicative of distinct 
BC sources such as public utility jeepneys (PUJs). PUJs are a known high BC emitting vehicle unique to the 
Philippines. Since urban environments in MC are major sources of anthropogenic pollution, the results of 
this study highlight the relevance of airborne measurements and the unique data they provide in achieving 
sustainable urban growth and effective urban planning, public management, and safety initiatives. 
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IGAC Activities 

ACAM: Atmospheric Chemistry and the Asian Monsoon, MAP-AQ: Monitoring, Analysis and 
Prediction of Air Quality 

IGAC Regional Working Groups 



MANGO: Monsoon Asia and Oceania Networking Group 


