The climate system and its
interactions with biodiversity and

human livelihoods

A.D. Nobre, INPA

Royal Society and GBSC Workshop
Biodiversity - Climate Interactions: adaptation, mitigation and human livelihoods
12-13 June 2007, London UK |




4+
<
Q
Ve
.
Q
o
X
(48]
H
H
Q
kL
=
QO
<
(as}
=
S
~
V
)
s
~
S
X
S
S
S
S
X
=
e
Q
LS
\S)
o
e
o
<
a.




luawidadx3 220Ws yg
/D42 OXDLlY ‘D2JpUl }1p2d) 040Yd

Py

i o -

R




EE EEEER HE NDE sl S N
4000
" Green Ocean over W. Amazon
= Smoky Air over Rondonia ver'TiCCll
3000 . . .
e Distribution
g of Aerosols
£ 2000
<
1000
0

0 1000 2000 3000 4000 5000 6000 7000

CN, cm™
[D ATA ] Andrea, Artaxo et al.,, LBA Experimento Smocc









RAINFALL MECHANISM IN AN UNDISTURBED RAINFOREST [N\ODEL]
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Diagram by Antanio D Nobre

based on results of LBA: Claeys et al and Andrea et al. Science 2004; Marengo et al 2004, 2005; others



RAINFALL MECHANTSM IN'AN,UNDISTURBED RAINFOREST

-

Enissions of Volatile Orgarie Compaunds.
S Associated with Biodiversify.

4




Light Volatile Organic Tree

3 g Isoprene
A
Leaves ............
S
Polimerization: -/
Terpenes
Formaldhyde
100s of VOCs Flowers Formic Acid
Y. g Acetaldehyde
(_Floral Scents Acetic Acid v,
Ethylene Ethanol .
b . Many DTissues Acetone
Methyl ) :
J asmor?la'l'e AisyAieamelles Leaves, Stems, Roots
MeThyl Cell Membranes G ““““
i - : etabolism’
SGI'CYIGT%&" .Defense + Herbivor Metabolism
A
-
Cs, Cq Cell Walls CL L, /%/////
VOCs L
..... by-products
o
Methanol

Modified from Fall, R., University of Colorado, Boulder at http://www.rfall.net/



VOC atmosphere chemistry
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Complexity in the Tree Tapestry
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RAINFALL MECHANISM IN AN UNDISTURBED RAINFOREST [N\ODEL]
CLEAN ATMOSPHERE
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RAINFALL MECHANISM IN AN UNDISTURBED RAINFOREST  [MODEL]
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based on results of LBA: Claeys et al and Andrea et al. Science 2004; Marengo et al 2004, 2005; others



30 years of South America rainfall
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Fonte: Willmot & Webber, 1998, http://daac.ornl.gov//LBA/quides/Iba_willmott.html



* Eoriall forest covered area (5,5
million km2) 20 billions tones of
water are evaporated every day




HUMAN LIVELIHOODS



RAINFALL MECHANISM IN A DISTURBED RAINFOREST
DIRTY ATMOSPHERE
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RAINFALL MECHANISM IN A DISTURBED RAINFOREST
DIRTY ATMOSPHERE

ry Season T .
or Drought Dissipative

l Clouds

VAPOR

TROPICAL
ATLANTIC
OCEAN
Suppression
of
Rainfall

)

‘f:\‘ , \\0 /
,,-;ft;‘;,//ﬁff'f'f\_\x. / '\\\ /// \\\

based on results of ABRACOS project 2000 and LBA: Andrea et al. Science,; others

—
—=
%

-~

o
|

Di&gram by Antonio D Nobre
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18/Septembre/05 Modis Aqua
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RAINFALL MECHANISM IN A DISTURBED RAINFOREST
DIRTY ATMOSPHERE
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DISRUPTING THE INLAND TRANSPORT OF MOISTURE
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Paleoclimates and Vegetation: Mega Fauna
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