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Downscaling	
  and	
  impacts	
  of	
  
climate	
  and	
  climate	
  change	
  on	
  

biodiversity	
  



Moderate	
  to	
  high	
  climate	
  resolu(on	
  is	
  needed	
  to	
  improve	
  
model	
  based	
  es(mates	
  of	
  current	
  species	
  distribu(ons	
  

SAFRAN	
  8	
  km	
  reanalysis	
  aggregated	
  to	
  20	
  and	
  50	
  km	
  and	
  sta9s9cally	
  downscaled	
  to	
  
1km	
  (only	
  at	
  local	
  scale	
  using	
  fine	
  scale	
  meteo	
  for	
  Med.	
  region)	
  





F i g 6 . D i f f e r e n c e i n 
favorable climatic area for 
European been (Fagus 
sylvatica) projected for the 
e n d o f  t h e  c e n t u r y 
(2079-2099) using climate at 
coarse (50 or 20km) vs. fine 
reso lu t i on (8km) . The 
CASTANEA model was 
f o r c e d w i t h  c l i m a t e 
project ion of the GCM 
A R P E G E u n d e r A 1 B 
scenario.  

Moderate	
  to	
  high	
  climate	
  resolu(on	
  is	
  probably	
  needed	
  to	
  
improve	
  simula(ons	
  of	
  impacts	
  of	
  climate	
  change	
  on	
  future	
  

species	
  distribu(on	
  



10	
  km	
  

Beech	
  distribu(on	
  in	
  Northern	
  Spain	
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  km	
  

Beech	
  distribu(on	
  in	
  Northern	
  Spain	
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Dynamic	
  regional	
  scale	
  coupling	
  of	
  
models	
  of	
  climate	
  and	
  vegeta(on:	
  
what	
  is	
  the	
  role	
  of	
  biodiversity?	
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Diversity and DGVMs 



Why	
  change	
  plant	
  funcLonal	
  classificaLons?	
  	
  
the	
  Amazon	
  example	
  

Change	
  in	
  precipita(on	
  (mm	
  /	
  day)	
  

Change	
  in	
  C	
  storage	
  (kg	
  C	
  /	
  m2)	
  

Change	
  in	
  humid	
  tropical	
  forest	
  	
  
(frac(on	
  of	
  current)	
  

2080	
  
compared	
  to	
  

2000	
  

A	
  poten(al	
  (pping-­‐point	
  of	
  global	
  importance	
  caused	
  by	
  fire,	
  deforesta(on,	
  
changes	
  in	
  regional	
  climate	
  and	
  global	
  climate	
  change	
  

Be#s	
  et	
  al.	
  	
  
2004	
  

=	
  1	
  PFT	
  
in	
  most	
  DGVMs	
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!"#Source: Barlow & Peres 2008 

Intact Forest 

Burned Forest 

Twice-Burned  

Forest 

50%  > 5 m 

100%< 5 m 

50%  > 5 m 

100%< 5 m 

Slide courtesy D. 
Morton, NASA



TRY	
  –	
  a	
  global	
  plant	
  trait	
  iniLaLve	
  

A growing database and user base 
 • >3 million trait records for about >70 thousand plant species 
 • >20 participants from >100 scientific institutes worldwide 
 • >200 scientific projects using plant trait data via TRY  
 
A paper of reference 
• Kattge et al. 2011 
 
 
A dynamic network 
• more than 50 senior and young scientists for the TRY/BBS meeting in 
Paris, March 2011 (Alicante 2007, Cape Town 2009) 
• 4th meeting planned in Leipzig for September 3-5, 2013 
• New major partner - iDiv center of excellence 
 
 

Trait-­‐based	
  version	
  of	
  ORCHIDEE	
  



	
  
Regional	
  Climate	
  Model	
  

MORCE	
  
WRF/WRF(LMDz)	
  

	
  
	
  

Current	
  
land	
  cover	
  

Forest	
  =	
  	
  
beech	
  

Forest	
  =	
  	
  
sessile	
  oak	
  

Forest	
  =	
  	
  
Scots	
  pine	
   Crops	
  

Process-­‐based	
  vegeta(on	
  model	
  	
  
CASTANEA	
  

Does	
  tree	
  diversity	
  alter	
  feedbacks	
  to	
  regional	
  climate	
  
during	
  climate	
  extremes?	
  

Dynamic	
  coupling	
  

Test	
  the	
  effects	
  of	
  
land	
  use	
  and	
  tree	
  
diversity	
  on	
  
regional	
  climate.	
  
e.g.,	
  during	
  the	
  
2003	
  drought	
  

vs.	
   vs.	
   vs.	
   vs.	
  



Thanks!	
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