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Why is this so damn hard to model? 



Or	  this?	  



D. Baldocchi 



We face a fundamental scale mismatch 

Between observations & 

 models 
Between the atmosphere & 

 ecosystems 



Bonan	  2008	  



Sabbatical is not a paid vacation 





KIT IMK-IFU Campus Alpin 







Where did the snow go? 

How did Germany  
get so sunny and 
windy? 



Dec	  15-‐Mar	  15	  



Dec	  15-‐Mar	  15	  



Dec	  15-‐Mar	  15	  





NOAA 





NOAA	  CPC	  



Tair	  

Snowfall	  
AO explains winter temperature 

Not so much snowfall 





h=p://basementgeographer.com/wp-‐content/
uploads/2010/11/foehn_engl.jpg	  

föhn	  
foehn	  









Skier	  sonde	  

Tair	   RH	   Θv	  



Dec	  15-‐Mar	  15	  
I was not insane 



Dec	  15-‐Mar	  15	  
But I lacked a mechanism 





Tair	  

Snowfall	  
Föhn conditions don’t drive 
  temperature 

But it certainly eats snow 



500 hPa height NCEP Reanalysis II Dec-Mar 
significant anomalies in föhn years 

A pattern emerges 

AO? ??? 





2013-2014 Dec-Mar anomaly 

Dipole 

AO 







I thought this was an ecology talk? 





M. Zeeman et al., TERRENO 



G. Wohlfahrt 



Spring grassland flowering phenology 
tracks winter temperature 
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Conceptual	  Model	  

Gulf	  stream	  front	  (N)	  
North	  AtlanTc/Pacific	  dipole	  (-‐)	  
ArcTc	  OscillaTon	  (-‐)	  

European	  Climate	  	  
warming	  and	  weWng	  

Alpine	  winter	  temperature	  warming	  Regional	  circulaTon	  persistence	  (S)	  

Northern	  Föhn	  flow	  
Winter	  high	  elevaTon	  	  
snowfall	  drought	  

Ecosystem	  C	  uptake	   Grassland	  Mortality	  



M Reichstein et al. Nature 500, 287-295 (2013) doi:10.1038/nature12350 









Ke	  Xu,	  UW	  and	  Stefan	  Metzger,	  NEON	  





LES simulations around the tower show shifts in  
organized structures with heterogeneity of surface forcing 

Frederick	  deRoo	  (KIT	  IMK-‐IFU),	  TERRENO	  



EMERGE-CC 
 Examining Mountain Ecosystems in  
   Regional to Global Environments 
     of Carbon cycling and Climate 





Vielen dank! 
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Desai	  lab	  at	  UW	  and	  UW	  sabbaTcal	  leave	  program	  
IFU	  Collaborators	  (Zeeman,	  Katata,	  Schmid,	  Mauder,deRoo)	  
U	  Innsbruck	  (Wohlfahrt,	  Bahn)	  +	  MPI	  Jena	  (Reichstein)	  
FLUXNET,	  NSF,	  DOE	  
My	  family!	  


