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Natural vegetation emits large amounts of volatile or-
ganic compounds into the atmosphere. Estimates of the
total global source of biogenic volatile organic
compounds (BVOCs) in the past millennium range be-
tween 1050 and 1100 Tg yr-1 (Adams et al. 2001).
BVOCs have multiple impacts on atmospheric chemist-
ry, they alter the concentrations of tropospheric aerosol
in continental regions, and affect ozone formation and
the oxidizing capacity of the troposphere (Seinfeld &
Pandis, 2006). Organic compounds constitute 20-90% of
the submicron aerosol mass, depending on location.
Most of this contribution is secondary, meaning that the
emitted VOCs are oxidized in the atmosphere followed
by gas-to-particle conversion of the oxidation products
(Jimenez et al., 2009). BVOCs emitted by vegetation are
the dominant source of secondary organic aerosol (SOA)
in the atmosphere (Guenther et al., 1995). Estimates of
the present-day organic aerosol budgets are improving
rapidly, but it is unclear how the organic aerosol fraction
has evolved in the past. Such information is, however,
needed for accurate estimates on the climate forcing cau-
sed by aerosols. Understanding the factors that have go-
verned BVOC emissions in the past is a prerequisite for
completing this task.

We evaluated the variability of global fluxes of iso-
prene, monoterpenes and sesquiterpenes over the last
millennium using the Model of Emissions of Gases and

Aerosols from Nature (MEGAN) (Guenther et al., 2006).
MEGAN estimates the emission activity of BVOCs us-
ing meteorological conditions and vegetation as input.
The model is driven off-line using fields from an Earth
System Model millennium simulations (Jungclaus et al.
2010) and reconstructions of the global changes of ter-
restrial vegetation (Kaplan et al., 2010). We found that
compared to preindustrial times (1000-1800 A.D.), glob-
al isoprene emissions have decreased 8%, monoterpenes
emissions have increased 10% and sesquiterpenes emis-
sions have increased 15% during the time period 1950-
1990 A.D.. The results suggest that the variation of iso-
prene emissions is governed by land-use changes, while
monoterpenenes and sesquiterpenes variations are dom-
inated by climate variability.
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