Global emissions of biogenic VOCs based on ECMWF meteorology
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Summary

Monoterpene emissions CAMS-GLOB-BIOv2.1

We present a global emission datasets of biogenic volatile organic compounds (VOC)
calculated with the MEGANv2.1 model (Model of Emissions and Aerosols from Nature)
using meteorological fields of the European Centre for Medium-Range Weather
Forecast (ECMWF). Datasets were created within the Copernicus Atmosphere
Monitoring Service (CAMS) and were therefore named CAMS-GLOB-BIO.
The emissions of isoprene, monoterpenes, methanol, acetone and a list other BVOC
species were calculated for the period of 2000-2018 and are available as monthly mean
values and monthly averaged daily profiles. The first dataset version CAMS-GLOBBIOv1.1 was calculated using ERA-Interim meteorology and is provided with 0.5ºx0.5º
horizontal spatial resolution. The newer version v2.1 is based on ERA5 reanalysis and
is available with 0.25ºx0.25º resolution.
On the following figures we present spatial and temporal distribution of both dataset
versions. Impact of different meteorological inputs is shown for isoprene emissions.
Isoprene and monoterpenes of both dataset versions are compared to other available
emission studies.
The CAMS-GLOB-BIO emission datasets are available for download through the
ECCAD database on https://eccad.aeris-data.fr/.
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Comparison with other available data
CAMS-GLOB-BIO isoprene and monoterpene emissions were compared
to other available data. List of the selected datasets including references is
provided in table below. Following figures show comparison of global
annual total emissions of isoprene and monoterpenes. The CAMS-GLOBBIO emissions fall within the range of previous studies, v2.1 has slightly
higher values and less inter-annual variability than v1.1. Data entitled TD
(top-down) were constrained with formaldehyde observations.
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Difference in isoprene due to different meteorology
Switch from ERA-Interim to ERA5 led to
increase of isoprene emissions especially
in tropical regions. As shown on figs.
below, radiation and temperature is higher
in ERA5 than in ERA-Interim in these
regions. Part of the reason is the fact that
ERA5 is available with hourly time
resolution, while ERA-Interim had to be
interpolated between model time steps.
Which necessarily leads to lower values
as daily peak hours at some locations are
missed.
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