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NOAA, Global Cooperative  
air sampling network 
Keeling 1958-1979 
1979 8 sites 
2013 ~90 sites 

WIS station 
(since Nov. 1995) 

..plus, N2O, H2, CH4, CO, SF6, COS, 18O-CO2  



    =   9.1 
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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 

   

CO2 fertilization is likely the major effect.. 
     Hansen et al 2013 
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Poor correlation between research sites and climate diversity: 
Semi-arid regions poorly represented 
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The Yatir site, at the dry timberline 
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1995 

1996 
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•  Limitations of Measurements at one site in a highly heterogeneous region 
•  The need to quantify the response to climate 
•  The need for comparative data on different vegetation 
•  Utilizing the climatic gradient for the ‘space for time’ approach   
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Extending the range 
With the WIS Mobile 
flux lab 
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Comparison between Mobile Lab and permanent flux tower 
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Climatic Gradient: precipitation data 

Forest	
  Loca7on	
   records	
  mean	
  
(mm)	
   SE	
   min	
  	
  

(mm)	
  
min	
  
year	
  

max	
  
(mm)	
  

max	
  
year	
  

Ya7r	
   South	
   61	
   282	
   12	
   78	
   62/63	
   541	
   91/92	
  
Eshtaol	
  Center	
   108	
   524	
   15	
   201	
   59/60	
   1107	
   91/92	
  
Birya	
   North	
   74	
   750	
   21	
   412	
   78/79	
   1319	
   91/92	
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#	
  days	
  of	
  
measurements	
  	
   #	
  days	
  	
  processed	
  

%	
  
producivit

y	
  
Birya	
   47	
   39	
   83	
  
Kadita	
   30	
   17	
   57	
  
Eshtaol	
   45	
   37	
   82	
  
Moddin	
   36	
   32	
   89	
  
Solelim	
   29	
   20	
   69	
  
Ya7r	
  D	
   36	
   29	
   81	
  
Total	
   223	
   174	
  

Campaigns Summery 

Table1- Campaigns schedule 
during 2012-2014 in four different 
sites along the precipitation 
gradient in Israel. 

2012 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2013 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2013 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mobile	
  lab	
  Campaigns	
  2012-­‐2014

Yatir

Eshtaol

20
14

Birya *

Solelim *

Yatir *

*Eshtaol *

*

20
13

Birya

20
12

Solelim *

*

*

Yatir *

*Eshtaol *

Solelim

*Birya *

*	
  Mobile measurments	
   in	
  forest	
  	
  	
  	
  	
  	
   *	
  Mobile measurments	
  out	
  of	
  forest	
  	
  	
  	
  	
  	
   Yatir tower	
  mesurments	
   in	
  forest	
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Shani Roahtyn,     Efrat Ramati 



Canopy scale NEE & ET diurnal curves  
Along the climatic gradient 
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Partitioning of H2O fluxes  
 diurnal curves  
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Canopy scale NEE & ET diurnal curves: Pine vs. Oak at the 
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Forest &. Shrubland NEE & GPP along the climatic gradient 
Carbon use efficiency: NEE/GPP 
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EvapoTranspiration Forest & Shrub along the climatic gradient 
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Ecosystem Water Use Efficiency Forest vs. Shrub  
along the climatic gradient 
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Surface Albedo Forest & Shrub 
Along the climatic gradient 
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Increasing WUE: ~25% increase in WUE  
(CO2 “fertilization effect”) 

•  CO2 up 330 to 380 ppm 
•  T up ~1.5C,  
•  No trend in P 
•  Tree age variable 
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•  Preliminary conclusions: 

•  Pine forests strongly & systematically respond to climatic changes 
•  The response is non-linear, but predictable 
•  Pine forest show adjustments to drying conditions; remain active throughout year 
•  Response of non-forest ecosystem more complex 
•  Oak forest shows lower WUE compared to Pine forest 
•  Albedo contrast between forest & non forest diminish in wetter conditions 
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--- Thank you --- 
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Semi-arid ecosystem, providing a range of ‘Ecosystem Services’ 

gr  carbon m-2 


