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Importance of Isoprene
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Why do plants emit
Isoprene?
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Ambient Isoprene

2. Oxidative stress
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Objectives

What are the ambient isoprene concentrations in the north-west IGP?

What is their diel and seasonal variability over a full year?

What are the drivers of high daytime biogenic isoprene?

How realistically does WRF-CHEM simulate ambient isoprene measurements?

V. Kumar, V. Sinha 1JMS,374 (2014) 55-63

Proton Transfer Reaction-Mass Isoprene
spectrometer (PTR-MS)

Data set used: March 2012 to February 2013
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Sinha et al Atmos. Chem. Phys., 14, 5921-5941, 2014




What are the ambient isoprene concentrations In the north-western IGP?

Number of data points, n > 100000
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Biogenic Isoprene Emissions: Month-wise daytime/nighttime concentration ratio

Ratio of Day & Night time mean Isoprene concentration
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Profile of another VOC which can be co-emitted biogenically from leaves: Acetaldehyde
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Isoprene and its major daytime oxidation products: MVK+MACR
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Analysis of an oxidation product of isoprene : Formaldehyde
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Drivers of ambient bioegnic isoprene concentrations: Radiation and temperature
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Comparison of ambient isoprene mixing ratio with other sites

Isoprene (ppb)
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WRF-CHEM
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WRF-CHEM simulation of ambient levels of isoprene
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Comparison (WRF-CHEM model vs measurements)
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Take home message

Months of February &
September exhibit
higher emissions of

biogenic isoprene

| Major oxidation products
were consistent with
daytime emissions of
biogenic isoprene
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Simulation details

Model Domain

Resolved Scale Cloud Thompson
. Physics Microphysics
A% Convective & Shallow  Kain-Fritch Convective
oL Cloud (Sub-grid) scheme
WREF Version-3.7.1 Long & short wave RRTM (Mlawer et.,
Model domain defined on Mercator radiation transfer 1997)
projection Surface Processes NOAH land surface
90 grid points in east west direction and 120 model
grid points in north south direction PBL Parametrization YSU (Yonsei boundary
Horizontal grid spacing of 20km X 20km JZEEEneie)
51 vertical levels (surface 10hpa ~ 30 km)
Model spin up time: 3 days Timeline: 09t September 2012 to 17t

September 2012
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Correlation of daytime Isoprene with Acetonitrile, NO and CO
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Strong dependence of isoprene concentrations on temperature and radiation
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