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Amazonia holds = 50 billion tons of carbon in the forest and =75 billion tons
carbon in the soil

« _The most vigorous hydrological cycle in any ecosystem

»
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-4 Tropical convection: drivers, long distance effects

‘ Strong coupling between Forest-Atmosphere-Climate and Biology-Physics-
¢ Chemistry. Aerosol-clouds interactions and aerosol radiative forcing

‘ Tropical convection: Drivers, long distance effects

L

\_Land Use Change and its effects, including carbon cycling, biomass
%ning emissions, modeling and social drivers.

Role of disturbances (droughts of 2005 and 2010)
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GoAmazon2014: What e e

IS the effect of pollution ﬁ ﬁ ﬁ <
on these cycles and the

coupling among them?
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ter vapor: Coupling of

Existing Aerosol
and gases
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Deforestation was reduced from 27,000
Km?in 2004 to 6,200 Km?2in 2011.

A very dynamical system, and we need
to know what effects on the ecosystem
these changes have produced

Deforestation in Amazonia 1977-2011 in km2 per year
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What public policies are needed to sustain this reduction?
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Amazonia: 3.different types of aerosols

Biogenic (primary and SOA) Bjomass Burning Dust from Sahara

e ~ Each with VERY different properties and impacts
/v Size: from 1 nanometer to 10 micrometers




diology really matters
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Aerosol-cloud-precipitation feedbacks

CCN = cloud condensation nuclei and IN = ice nuclei.
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Large scale aerosc
- -

Amazonia

« Severe health effects on the Amazonian
population (about 20 million people)

e Climatic effects, with strong effects on
cloud physics and radiation balance.
e Changes in carbon uptake and
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Large scale radiative forcing in Amazonia from 2000 to 2007
CERES (Clouds and the Earth's Radiant Energy System) and MODIS

Amazon — Radiative forcing at TOA — 2007 Amazon — Radiative forcing at TOA — 2006
~ : . o -




Land-use change radiative forcing.
Forested areas are selected in red and
deforested areas are selected in blue.

Mean Diurnal
Radiative Forcing
due to changes in

surface albedo:
-8.0 + 0.9 W/m?

Mean Diurnal Aerosol
Forcing Efficiency:
Forest: -22.5 + 1.4 W/m?
Cerrado: -16.6 + 1.7 W/m?




Cloud Droplet Number Concentration (CDNC):
Sensitivity to Pollution in Pristine Regions

Amazon Basin:

ms
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Especially susceptible.
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Pdschl et al., “Rainforest aerosols as biogenic nuclei of clouds and precipitation in the Amazon,”
Science, 2010, 329, 1513-1516.
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LETTERS

PUBLISHED ONLINE:3 MAY 2009 | DOI:10.1038/NGEO517

Relative roles of biogenic emissions and Saharan
dust as ice nuclei in the Amazon basin

Anthony J. Prenni'*, Markus D. Petters', Sonia M. Kreidenweis', Colette L. Heald', Scot T. Martin?,
Paulo Artaxo?, Rebecca M. Garland?®, Adam G. Wollny* and Ulrich Péschl*

a 2 March 3 March 4 March 5 March & March

Ice nuclei from biogenic _
emissions and Sahara dust in : : 5 " s
Central Amazonia b 20

Dust relation to ice-nucleus measurements. Dust
concentrations during AMAZE-08. a, GEOS-Chem
simulated dust from 2—6 March at 18 UTC. The field
site, shown as a black diamond, typically fell near the
edge of the plumes. Fine-dust concentrations from
PIXE measurements (black rectangles; ug/m3,
dp<2um.
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Transport of Sahara dust
and smoke from Africa to
Amazonia
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* Ralnfll tends nthe Brasian Amazon 1925-2008:whle egir
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Fig. 4 Whole Region average annual and wet-season (JFMA)
precipitation series and their linear-trend lines
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Particle production at about 20 nm

Which biological or atmospheric process is responsible for this new
particle formation?
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Effects of climate change in Amazonia

Complex Earth System Models are needed to study
all these interacting and simultaneous drivers

"[\lbbre etal., 201 1 3

‘VE-cosy,‘ét(sz-of Amazonia.; efivitonmental drivers of change




Observations and Modeling of
the Green Ocean Amazon
GoAmazon2014 (DoE
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Downwind of Manaus
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MODIS (Belterra-PA)

14

12

0.8

0.6

04

0.2

AN Rz =078
7Y y = 0.8483x - 0.0066
3 Viés = - 0.0461
* Desv.pad = 0.0861

MODIS (Alta Floresta-MT)

Rz =092

vy = 1.0510x - 0.0444
Viés = - 0.020%9
Desv.pad = 0.1702

1 1 1 1 1
0.4 0.6 0.8 1 1.2 14 1.6 1.8

AERONET /NASA (Belterra-PA)

—




1925-2008 (18 stations):
on states?
P

a b
5IJEID 7 “aih.lba _ P“ ﬁﬂIJIJ A B ﬂ'l]al'l'll'l CDI‘IS‘IﬂrIt - AM
4000
c
E
5 3000 -
=
=3
(=)
2 2000 A
o
1000 4
n T T T T T T T T Ll U T T T T Ll L] T T 1
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 19200 1930 1940 1950 1960 1970 1980 1990 2000 2010
P ear Year
c d
=000 5000 1 Manicoré - AM
4000 - 4000
E
£ £
§ 3000 + £ 3000
b3 =
& 2000 g 2000
-9 -8
1000 A 1000 -
D T T T T T T T T B U T T T T T T T T 1
1920 1930 1940 1950 1980 1970 1980 1990 2000 2010 1920 1930 1940 1950 1980 1970 1980 1990 2000 2010

Year Year



Amazon 1925-2008:
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