
ñHAIR-RAISINGò FINAL TALKé.ò

Pavel Kabat  with ideas and contributions from Andi 

Andreae, 

Markku Kulmala, Carlos Nobre, Piers Sellers, 

Carlos Nobre, Guy Brasseur, Ann Henderson-Sellers, 

Mike Hulmes,  Laurens Ganzeveld, and Ruud Janssen 



1. How we (mis)treat terrestrial biosphere in earth 

system models

2. What is really needed for FLUXNET in the future

3. Do we need a revolution in climate modeling before 

we start to adapt to climate  change ?



The Precursor: Wladimir I. Vernadsky

òThe biosphere is a 
unique region of the 
Earthôs crust occupied 
by life.

There are no stronger 
chemical forces at the 
earth surface [...] than 
living organisms taken 
in their totalityò. 

1926



The Earth System: Coupling the Physical, Biogeochemical

and Human Components





Development



Earth System Modeling
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Howeverééé

Â We still seroiusly oversimplify the role and behaviour of 

the biosphere (vegetation)  in our models (land surface 

models, climate models, earth system modelsé)

Â Living biosphere in our models is actually a very dead 

biosphere

Â Verdanski (and Kopffen) would not be happy at allé



Living biosphere isééélike us humans

ÂCleveré.???

ÂLazyé.

ÂSelfish and competitive (and often cruel)é..

ÂSelective and choosyé

ÂAmazingly resilientéé

ÂExtremely vulnerableé.



How could the local bio-chemical activity of terrestrial 

vegetation species evolve to serve in the altruism of 

planetary regulation?

ñTerrestrial CLAW hypothesisò

Pavel Kabat, Ruud Janssen, 

Laurens Ganzeveld, Marku Kulmala, Andi Andreae,é



ÂMarine CLAW-hypothesis

¸Hypothesis

¸State of the art

Â Terrestrial equivalent

¸Hypothesis

¸Proposal

¸Simple vs. complex coupled models 



Marine CLAW hypothesis (DMS-feedback

ÂCharlson, Lovelock, Andreae & Watson (CLAW) 1987, 
Nature

ÂCoupling marine biology, marine & atmospheric 
chemistry and atmospheric physics

¸DiMethylSulphide largest precursor for CCN production over 
oceans

ÂNegative feedback: biological control on climate 
through modification of planetary albedo, surface 
radiation and consequently on biological processes

ÂEarth System ñSelf-regulationò, óHomeostasisô



The DMS-feedback

Sea to  air flux (+)

Loss of solar radiation to space

(-)

Earth Surface Temperature Solar irradiance below clouds


