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Aerosol & biosphere-atmosphere
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Interactions
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Timescale of interactions
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Natural aerosol radiative effects
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Diffuse radiation and plant productivity
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(Kanniah et al., Progress Phys. Geog., 2012)

Changes in radiation have a net effect on photosynthesis that depends on
the balance between the reduction in total radiation and the increase in its
diffuse fraction
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Global dimming and the land carbon sink
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Aa) increase in diffuse
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Methodology
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Aerosol
(van der Werf et al., 2010)
GEIA
(Guenther et al., 1995)
GLOMAP
(Spracklen et al., 2005) Clouds, albedo, ISCCP,
(Mann et al., 2010) GHGs ECMWF
j EU WATCH

SOCRATES
(Edwards & Slingo, 1996)

(Rap et al., 2013)
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GPP response to PAR regimes

- Model and observations - UNIVERSITY OF LEEDS
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Amazon biomass burning aerosol

- Model and observations -

A 11 BBA simulated AOD underestimates
the observed values (normalized mean
bias ( NMB )41%) 1

A 3IBBA typically overestimates AOD
( N MB19%)

A We use these two simulations as a rough
lower and upper bound estimate of BBA
emissions.

Radiation and GPP measurements:
ATapajos: 2002-2005, every 60 mins
AGuyaflux: 2006-2007, every 30 mins

(Rap et al., 2015)
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Impact of Amazon fires on

PMZ2.5, surface radiation, GPP and NPP UNIVERSITY OF LEED

AThe Amazon-basin NPP enhancement is
~115 Tg C a, offsetting ~50% of the
annual regional carbon emissions from
biomass burning

AThis NPP increase occurs during the dry
season and mitigates ~40-50% of the
moisture generated decline in NPP in dry
years

AWe estimate that 30-60 Tg C a'! of this
NPP enhancement is within woody tissue,
accounting for 8-16% of the observed
carbon sink across mature Amazonian
forests

(Rap et al., 2015)

Alex Rap (a.rap@leeds.ac.uk) JULES meeting, Exeter, 27 June 2




