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Diagnostic Modeling of PAMS VOC Observation
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Abstract

While a number of gas-phase chemical mechanisms, such as CBM-Z, RADM2, SAPRC-07
had been successful in studying gas-phase atmospheric chemical processes they all used some
Jumped organic species to varying degrees. Photochemical Assessment Monitoring Stations (PAMS)
has been in use for over ten years and yet it is not clear how the detailed organic species measured
by PAMS compare to the lumped model species under regional-scale transport and chemistry
interactions. By developing a detailed mechanism specifically for the PAMS organics and
embedding this diagnostic model within a regional-scale transport and chemistry model we can then
directly compare PAMS observation with regional-scale model simulations.

We modify one regional-scale chemical transport model (Taiwan Air Quality Model, TAQM)
by adding a submodel with chemical mechanism for interactions of the 56 species observed by
PAMS. This submodel then calculates the time evolution of these 56 PAMS species within the
environment established by TAQM. It is assumed that TAQM can simulate the overall
regional-scale environment including impact of regional-scale transport and time evolution of
oxidants and radicals. Therefore we can scale these influences to the PAMS organic species and
study their time evolution with their species-specific source functions, meteorological transport, and
chemical interactions.

Model simulations of each species are compared with PAMS hourly surface measurements. A
case study located in a metropolitan area in central Taiwan showed that with wind speeds lower
than 3 m/s, when meteorological simulation is comparable with observation, the diurnal pattern of
each species performs well with PAMS data. It is found that for many observations meteorological
transport is an influence and that local emissions of specific species must be represented correctly.
At this time there are still species that cannot be modeled properly. We suspect this is mostly due to

lack of information on local variations on emissions.

Keywords ozone precursors, volatile organic compounds, Photochemical Assessment

Monitoring Stations, regional-scale chemical transport model
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