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-, Abordagem integrada de observacoes
T do ciclo do carbono
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Amazonia
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de fluxos de carbono em larga escala
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CO2 CONCENTRATION, (PPM)
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istribution of Atmospheric Carbon Dioxide
NOAA CMDL Carbon Cycle Greenhouse Gases

January 2004
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Three dimensional representation of the latitudinal distribution of atmospheric carbon dioxide in the marine boundary layer. Da NOAA
CMDL cooperative air sampling network were used. The surface represents data smoothed in time and latitude. Principal inv : Pieter
Tans and Thomas Conway, NOAA CMDL Carbon Cycle Greenhouse Gases, Boulder, Colorado, (303) 497-6678 (pieter.tan 1.20V,
http:/fwww.cmdl.noaa.gov/cegg).




Concentracao de CO,, metano e 0xido nitroso nos ultimos 650.000 anos.
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Figure 3. Globally averaged CO, (a) and Figure 4. Globally averaged CH, (a) and
its growth rate (b) from 1983 to 2008. its growth rate (b) from 1984 to 2008.
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Figure 5. Globally averaged monthly
mean mixing ratios of N,O from 1980
to 2008.
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Figure 6. Monthly mean mixing ratios
of sulphur hexafluoride (SF,) from
1995 to 2008 averaged over 24 sta-
tions.
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Figure 7. Monthly mean mixing ratios
of the most important halocarbons
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network (between 7 and 56 stations).
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Relative contribution of major greenhouse gases to the overall change in radiative forcing between 1979 and 1984

1979-1984 2003-2008

CFCs
7.6% Halons

5.0%  p—
CFCs HCFCs HCFCs HFCs
Halons SFS

Relative contribution of major greenhouse gases to the overall change in radiative forcing between 1979 and 1984 (a) and
from 2003 to 2008 (b). The importance of CO2 has increased substantially.

CO, em Mauna Loa de 1958-2010 Table 1. Global abundances and changes of key green-

2 house gases from the WMO-GAW global greenhouse
gas monitoring network. Global abundances for 2008
Monthiy mean atmosphieric are calculated as an average over twelve months.
380 @l carbon dioxide at the AT

= Mauna Loa Observatory, Hawaii CO,(ppm) | CH,(ppb) | N,O (ppb)

SES10 Global abundance in 2008 385.2 1797 32138

E 360 Increase since 1750 38% 157 % 19%

@

5 350 2007-08 absolute increase 2.0 7 0.9

-% 2007-08 relative increase 0.52% 0.39% 0.28%

8 Mean annual absolute 1.93 25 0.78

increase during last 10years

' Assuming a pre-industrial mixing ratio of 280 ppm for CO,, 700 ppb
for CH, and 270 ppb for N,O.

(WMO Greenhouse gas bulletin 2010)
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= Medidas de Fluxos de CO, por Eddy Correlation
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NEE measurements

1)Eddy covariance:
CcO,, CH,, H,O0, H

M Concentration and
wind speed
measurements above
a forest canopy
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Santarém km83 H,O, CO, analyzer,
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RAINFOR (Rede Amazonica de Inventarios Florestais)

The Use of Biometric Techniques to Estimate the Carbon Balance and Carbon
Dynamics of Amazonian Forests
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Medidas de gases de efeito estufa em larga escala




LBA BARCA -
Balanc¢o regional
de Carbono na
Amazonia
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al de Carbono na Amazonia

Picarro - Los Gatos: mean diff.: - 5.9 ppb
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- Los Gatos@FIlux_Tower

i WJMJMM

I
156 160

CH4 (ppb)

190
Julian days

From June 4 2009 to the end of July 2009




Medidas
combinadas com
modelos globais

GEOS-CHEM
CO, surface fluxes
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Modelamento global de fontes e sorvedouros de carbono
“Inverse Modeling”
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North American Carbon Program - Continental scale
Monitoring CO, and tracers across North America

Long-Term Sites
Phase 3, Summer 2005 & Beyond
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* Estimate carbon balance over large areas

* Quantify variations in fluxes in response to climate variation

» Optimized system for atmospheric flask and in-situ sampling

 Improve top down approaches to better scale the fluxes to the regional level



As of 2008, 17% of
Amazonia was
deforested. By 2050, if
current trends continue,
about 40% of the forest
could be cleared.

Deforestation in Amazonia 1977-2009 in km2 per year

7.000 Km?
in 2009

Desflorestation (km? per year)
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What public policies are needed to sustain this reduction?
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precipitation anomaly vegetation “greenness” anomaly
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Drought of 2005: unxpected effects in the
Amazonian Ecosystem

Amazon Forests Green-Up
During 2005 Drought

Scott R. Saleska,™*t Kamel Didan,* Alfredo R. Huete,” Humberto R. da Rocha®
26 OCTOBER 2007 WVOL 318 SCIENCE www.sciencemag.org

¥, EVI Anomaly
i distribution

i+ in drought

L area

2 0 2 4 6

Standard deviation



s 120 2500
fg 1.5 -
b I =
- 1.01 2000 ® 3 |
2 g
g 05 g %
S 0 1500 @ ®
8 .05/ o
6 F g
S -1.0 -1000&-:
§-1.5- Ej
g -20- 1500 & €
€ 2.5 i
< 30 0

1980 85 90 95 00 2005




| Hadlev mo-deled GPP & preéip in central

“spondemos a questdes cruciais:

Amazonia in years relative to El Nino drought

Forest Photosynthesis
(Mg C hatyr?)
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Amazonian Tall
Tower Observatory
ATTO — 320 meters

Long term broad
objectives
‘observatory




Medidas de
Watching the Earth Breathe...Observing CO, from Space CO, do espaco

Parte do A-Train da
NASA, constelacéao
de 8 satelites
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