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1. Why is isoprene important? 2. How are HCHO columns used to map isoprene emissi  ons?
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Spatial smearing occurs on a length scale of ~100 km

Secondary Organic Aerosols
Quick overview:
HCHO i a significant product of isoprene oxidation

Isoprene emissions are the main driver of variability in HCHO columns
observed from space (away from urban areas and regions affected by
biomass burning)

We use the GEOS-Chem chemistry-transport model to determine a linear
transfer function which we apply to the observed HCHO columns to infer
the top-down isoprene emissions

Global HCHO distrbutions retrieved by GOME

4. What drives HCHO column variability over the Ama  zon?

Where \ When \ / Importance

Monthly mean GOME HCHO slant columns

2001, averaged on the GEOS-Chem 2% 2.5°
grid. The GOME data are for 10:00-12:00
local time and_correspond to observations
with cloud cover 40%. HCHO column data.
to the southeast of the continent are
compromised by the South Atantic Anomaly.

Monthly mean GOME-derived  isoprene
emissions (atom C cm? s corresponding to
-12:00 LT, integrated with the MEGAN
emissions over tropical South America during
May-November 1997-2000. The emissions
are averaged on o the 2%2.5° GEOS-Chem
grid and correspond to observations where
the cloud cover is 40%. Grid squares
influenced by surface fres, idenified using
ATSR firecounts and  coincident elevated
columns, arediscarded. The
monthiy totals are also shown.
An Empirical Orthogonal Function (EOF) analyss of the monthly HCHO column distrbutions (retrieved by De Smedt et al., 2008) averaged on to 2°x 2.5°1ai tude x longitude) gid, excluding
scenes with >40% cloud coverage. The EOF regression maps (left) and principal components with their corresponding eigenvalues (right) show the dominant spatial and temporal variations of
the HCHO columns, respectively. The dark biue, liht blue, and yellow regions shown on the principal components represent the wet (January-Aprl, transition (May-June), and dry seasons
(August-November) over the Amazon, respectively.

Scatter plot of the monthly mean isoprene emissions inferred from GOME HCHO
columns, versus the GEOS-4 (Bloom et al, 2005) air temperature at 2m height over
the wester Amazonia for all months (left panel) and for July--November only during
1997-2001 (ight panel). The dashed fines represent fils of the exponential
relationship between temperature and isoprene emissions as parameterized by the
Guenther et al, (2006) MEGAN model. We also fit the activation (CT1) and
deactivation (CT2) energy coefficients, both with and without a 15-day temperature
1ag, T, The simultaneous it of CT1 and CT2 fails to converge during the dry season
(Quly--November), irrespective of whether the temperature lag i fited.

Only in the dry season do the top-down emissions
reproduce the expected temperature dependence.

What is happening outside the dry season?

For further information see: Barkley et al, JGR, 2008

5. HCHO yields from isoprene oxidation

‘Time-dependent HCHO yields (per unit carbon) from the oxidation of isoprene calculated using a photochemical box-model based on the Master Chemical Mechanism (MCM) v3.1
reaction scheme. The boxmodel s iniilized at 7am local ime with 1 ppb of isoprene, 1 ppb of NO,, 35 ppb of O, and 100 ppb CO; isoprene is allowed to decay while NO,, O, and CO

averaged TOMS observations. Monthly mean temperatures are from taken the GEOS-4 assimilation system (Bloom et al,, 2004) and are held constant. Assuming the MCM V3.1 is
“correct then it appears there is ltle seasonal variation in the HCHO yields from isoprene oxidation within the tropical regions.

(@) The seasonal cycle of monthiy-mean GOME and SCIAMACHY HCHO columns, over the Amazon rainforest (grey Coreaonsbeveen CHO ard potostcay e
. ) ) shading opposile figure) from 19972007, averaged on a 2° x 2.5° grid using columns with fractional clou d cover radiation (PAR) from the GEOS-4 assimilaion
6. GEOS-Chem evaluation at two tropical sites 40%. Grid squares influenced by surface fires, identiied using firecounts and GOME/SCIAMACHY nitrogen dioxide (Bloom et k. 2008) over 1056-7006 Coreiatony wih
E p columns, are discarded. The wet, transition, and dry seasons are denoted by dark blue, light blue, and yellow regions, wvegetation, biomass burning and El Nino are indicated
respectively. Isoprene concentrations measured in a primary forest reserve (red cross opposite figure) during (b) the using MODIS Leaf Area Index (LAl 2000-2006) and
AMazonian Aerosol characteriZation Experiment (AMAZE), February-March, 2008 (Karl et al, 2008), and during (c) the ATSR firecounts (1997-2007), and the Multivariate ENSO
TROpical Forest and Fire Emission Experiment (TROFFEE), August-September, 2004 (Karl et al, 2007). The solid Index (MEI), respectively.

lines denote the mean values over the experiments and the dashed lines denote the one standard deviation about that
mean. (d) Normalized anomalies of GOME/SCIAMACHY HCHO columns and MODIS Leaf-Area Index (LAI) and
Enhanced Vegetation Index (EVI) over the Amazon rainforest from 2000-2006,

For further information see: Barkley et al, GRL, 2009
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