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Is the Amazonian Rainforest a Sitting 
Duck for Climate Change?

A.D. Nobre, INPA 

ESSP Open Science Conference 
Session 41 Modeling 

9-12 November 2006, Beijing China  

The early insights, during the LBA project



giraffes elephant

Paleoclimates and Vegetation: 

Sugestions from the Mega fauna



Paleoclimates evidences of continued rainfall (Baker et al 2001) 

Photo Credit Antonio D Nobre 

Faunal evidences of less extensive savannas in South America 
(Vivo & Carmignotto 2004 ) 

Biological evidences of connection between Atlantic and 
Amazon forests (Costa 2003 ) 

Orbital and cosmic effects on climate



Temperature Paradox in the Meteorological Paradigm



O paper seminal que introduziu a teoria fisicamente baseada,  
resolvendo paradoxos meteorológicos



Vegetation and precipitation

Regions of the world where spatial patterns of precipitation were studied (CCMLP 
and LBA datasets, time period 1950-1995)



Precipitation versus distance 
in forest-covered world regions

Precipitation does not decrease with distance from the ocean.



Precipitation versus distance  
in non-forested regions of the world

Precipitation drops exponentially with distance from the ocean.
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Evaporation, vegetation  
and atmospheric circulation





Manuscript submitted to ACPD 2008 
Critique of hurricane models



Conclusion: 

K. Emanuel (MIT) hurricane  
model violated first and second  

thermodynamic principles 
> recycling waste heat 
> Perpetuum Mobile <



Física: explicando furacões, tornados e ciclones



FURACÃO 
 uma implosão em câmara lenta gerada pela condensação em um 

sumidouro de vapor, com aceleração centrípeta e rotação gerada pelo 
efeito de Coriolis



Open Review: Manuscript Submitted in 2010, paper published in 2013



Blogosphere Peer Review  
(before publication) 
The Air Vent, 1500+ comments 

https://noconsensus.wordpress.com/2010/10/15/where-do-winds-come-from/

https://noconsensus.wordpress.com/2010/10/19/momentary-lapse-of-reason/

The Blackboard: 400+ comments (http://rankexploits.com/musings/2010/equation-34/)

Climate, Etc.: appeal to find two formal reviewers for ACP


(after publication): 

Climate, Etc.: 1404 comments (https://judithcurry.com/2013/01/31/condensation-driven-winds-an-update-new-version/)


And others, of great repercussion.

https://noconsensus.wordpress.com/2010/10/19/momentary-lapse-of-reason/
http://rankexploits.com/musings/2010/equation-34/
https://judithcurry.com/2013/01/31/condensation-driven-winds-an-update-new-version/
https://noconsensus.wordpress.com/2010/10/19/momentary-lapse-of-reason/
http://rankexploits.com/musings/2010/equation-34/
https://judithcurry.com/2013/01/31/condensation-driven-winds-an-update-new-version/




Publicado junto do paper essa nota dos editores:

Editor Comment. 

The authors have presented an entirely new
view of what may be driving dynamics in the atmosphere. This
new theory has been subject to considerable criticism which any
reader can see in the public review and interactive discussion of the
manuscript in ACPD (http://www.atmos-chem-phys-discuss.net/
10/24015/2010/acpd-10-24015-2010-discussion.html). Normally,
the negative reviewer comments would not lead to final acceptance
and publication of a manuscript in ACP. After extensive deliberation
however, the editor concluded that the revised manuscript
still should be published – despite the strong criticism from the
esteemed reviewers – to promote continuation of the scientific
dialogue on the controversial theory. This is not an endorsement or
confirmation of the theory, but rather a call for further development
of the arguments presented in the paper that shall lead to conclusive
disproof or validation by the scientific community. In addition
to the above manuscript-specific comment from the handling
editor, the following lines from the ACP executive committee shall
provide a general explanation for the exceptional approach taken in
this case and the precedent set for potentially similar future cases:
(1) The paper is highly controversial, proposing a fundamentally
new view that seems to be in contradiction to common textbook
knowledge. (2) The majority of reviewers and experts in the field
seem to disagree, whereas some colleagues provide support, and
the handling editor (and the executive committee) are not convinced
that the new view presented in the controversial paper is wrong.
(3) The handling editor (and the executive committee) concluded
to allow final publication of the manuscript in ACP, in order to
facilitate further development of the presented arguments, which
may lead to disproof or validation by the scientific community.

(1) The paper is highly 
controversial, proposing a 
fundamentally new view that 
seems to be in contradiction to 
common textbook knowledge. 

(2) The majority of reviewers 
and experts in the field seem to 
disagree, whereas some 
colleagues provide support, and 
the handling editor (and the 
executive committee) are not 
convinced that the new view 
presented in the controversial 
paper is wrong.

Ou seja, editor e o  
corpo editorial  

da revista estavam  
seguindo as discussões  

na blogosfera





https://www.youtube.com/watch?v=kKL40aBg-7E

The Biotic Pump: How Forests Create Rain 



Os Rios Voadores:  
não deixando espaço para o negacionismo



Gerard Moss 
Margi Moss

Brasil das Águas

Rios Voadores



http://tedxamazonia.com.br/tedtalk/antonio-donato

TEDx  “tem um rio em cima de nós”



Rios são as Veias da Terra  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Oceano Azul  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Oceano Verde 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Terra da Gente...



conquistando o senso comum… 

credits: flying  
rivers project



Trajetória de massa de ar 
úmido computada com 

modelo lagrangiano

Créditos Projeto Rios Voadores 
Computação Demerval Soares Moreira

Santa Maria RS
6/outubro/2012







Bomba Biótica e os Rios Voadores

Oceano Azul

Oceano Verde

Agricultura



Vegetação no Tempo de Cabral

Mapa de Vegetação por  
Marcelo F. Sestini e  
Rita M. S. P. Vieira

mapas de vegetação do IBGE



Desmatamento: quebrando a bomba, 
secando os rios voadores

Mapa de Desmatamento 
por  Marcelo F. Sestini e  

Rita M. S. P. Vieira Prodes acumulado de 2000-2011



para reflexão

• A partir do paper The Art of Hydrology, ler duas peças 
da discussão na HESSD: 

– Models and theories 
…to the degree the model is a model and not a theory, it lacks the 

predictive power. Because of the obvious fact that it cannot be expected 
that the calibrations made on the basis of the known data will remain 
valid in the domain of predicted (i.e. still unknown) data. This is a 
conceptual, fundamental problem with the modeling approach. 

– Theories vs data simulation spectrum

http://www.hydrol-earth-syst-sci.net/13/157/2009/hess-13-157-2009.html
http://www.hydrol-earth-syst-sci-discuss.net/5/3157/2008/hessd-5-3157-2008-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/5/S2248/2008/hessd-5-S2248-2008-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/5/S2291/2009/hessd-5-S2291-2009-print.pdf
http://www.hydrol-earth-syst-sci.net/13/157/2009/hess-13-157-2009.html
http://www.hydrol-earth-syst-sci-discuss.net/5/3157/2008/hessd-5-3157-2008-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/5/S2248/2008/hessd-5-S2248-2008-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/5/S2291/2009/hessd-5-S2291-2009-print.pdf


Teoria: independe de observações
tem capacidade preditiva

Estrutura cognitiva baseada  
nas leis da Natureza



Modelo empírico: depende de observações
não tem capacidade preditiva  
(só descritiva e extrapolativa)

Estrutura cognitiva baseada na mímica  
dos dados (ou comportamento)

Google Trends



Modelo Ambiental: o pior dos dois mundos!!

fraca disponibilidade de dados observacionais
fraca referencia às leis da Natureza



Modelos vs Teorias (segundo Makarieva)

• Qual a diferença entre modelos e teorias? 

– Modelos buscam primeiro concordar com os dados 
– Teorias buscam primeiro concordar com as leis da 

Natureza; e então explicam os dados 

Teorias e leis da Natureza não são correlações 
estatísticas, mas sim relações exatas de variáveis 
mensuráveis e estritamente definidas (Brillouin, 1956)



diferente abordagens

Imitativo: descrição gráfica (ou 
estatística) das linhas do campo 
magnético [amostrando a 
distribuição das partículas de Fe 
que são orientadas pelo campo]

Germinativo: descrição com a 
lei da Natureza [explicada na 
teoria] que determina o campo 
magnético .  



Modelos Germinativos

f 
n=5,δ=22.5 
X 
X→F-[[X]+X]+F[+FX]-X 
F→FF



Modelo Germinativo



A	incrível	coreografia	do	crescimento	em	uma	população	simulada	de	células



laissez faire mental

conectoma



agua liquida na  
superfície é instávelreflexão  

do sol
aprisionamento 

calor

gelo
vapor

aquecimentoresfriamento

Planeta 
congelado

Planeta 
Sauna



grato  pela atenção


