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EEF Symposia: New emerging drivers of carbon and nutrient cycles under a drier 
and warmer climate 
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Outline: 
 
•  Climate change update 
•  Carbon perspective and beyond: Biophys. & Biogeo. 
•  Semi-arid regions 
•  Extending the traditional flux tower approach… 
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I. Climate change update 
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CO2 

SF6 N2O CH4 

 
Weizmann Inst. Station Negev Desert Israel (WIS) 

The relentless increase in “greenhouse” gases 
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II. The carbon perspective and beyond… 
 
 
…To consider the interactions of land ecosystems with the 
climate system we cannot limit ourselves to carbon. 



    =   
9.1 
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Carbon sinks and the ‘Airborne Fraction’ (4.1/9.1= 0.45) 
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…around 2000, change of emission rate from 1:5%/yr to 
3:1%/yr; airborne fraction-down from ~55 to ~45 

The constant and even decreasing Airborne fraction:  
CO2 fertilization is likely the major effect.. 

                           Hansen et al 2013 
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Forests and land cover, land use effects 

The many ways vegetation interacts with the climate system 
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Increasing consideration of “biogeophysical” effects 
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Anderson et al., 2010 

Forest / non-forest ecosystems and surface energy fluxes  
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III. The semi-arid regions’ perspective… 
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Yatir Research Site 

Great global effort, but imperfect coverage… 
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Increasing consideration of “biogeophysical” effects 
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Forest/non-forest surface energy fluxes--the semi-arid part  

Anderson et al., 2010 
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The direst forest site in the global FLUXNET (290 mm)  
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Carbon sequestration in semi-arid forest 

gr  carbon m-2 



Water-cooled canopy… 

Air-cooled canopy… 
(‘convector effect’) 

*Cooling vs. non-forest area:  
~5C annual mean;  
up to ~30C in mid-day 

Large albedo effect, +24 Wm-2  
(high radiation, no clouds) 
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*Thermal emission 
suppression of +25 W m-2 



Semi-arid afforestation balance sheet: 
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1.   Cooling effect: C sequestration ~2.2 t ha-1 
<1 W m-2 

 
2.   Warming effect: Increased surface radiation 

load ~48 w m-2 

 
3.   Balance achieved only after ~50 years of C 

sequestration (worst case scenario) 
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IV. Extending the traditional flux tower approach… 
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Extending the range with the WIS Mobile flux lab 



Climatic Gradient: precipitation data 

Forest	
  Loca>on	
   records	
  mean	
  
(mm)	
   SE	
   min	
  	
  

(mm)	
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year	
  

max	
  
(mm)	
  

max	
  
year	
  

Ya>r	
   South	
   61	
   282	
   12	
   78	
   62/63	
   541	
   91/92	
  
Eshtaol	
  Center	
   108	
   524	
   15	
   201	
   59/60	
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   91/92	
  
Birya	
   North	
   74	
   750	
   21	
   412	
   78/79	
   1319	
   91/92	
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Extrapolations: single regression for all campaigns, daily-
based (540 mm non-forest site) 
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Yatir - ET, NEE
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Forest scale NEE & ET diurnal curves  
Along the climatic gradient 

Campaign’s daily average flux  

Sub-humid 

 Dry Mediterranean 

Semi-arid/arid 
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Canopy scale NEE & ET diurnal curves: Pine vs. Oak at the 
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Annual scale estimates of changes in forestation effects 
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Afforestation along precipitation gradient: 
Preliminary balance sheet 
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Tradeoffs between biogeochem. and biogeophys. effects occurs at 
higher resolution in the semi-arid transition zones—the regions 

with the largest potential for afforestation 

? 



… No escape 
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--- Thank you for your attention --- 


