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Figure S1. Ensemble averaged normalized power spectra of sonic temperature (a) Ts, 

(c) H2O and (e) CO2, and (b) w-Ts, (d) w-H2O and (f) w-CO2 cospectrum. Half-hour 

data from 10:00 to 13:00 local time over the winter experiment (from December 16, 

2013 to January 3, 2014) were used. The spectra and cospectrum models of Moore 

(1986) are shown as the solid red line. The normalized surface layer frequency f=n 

(z-d)/U is used for the x-axis, where n (Hz) is the natural frequency, z (m) is the 

measurement height, d (m) is the zero-plane displacement, and U (m s-1) is the mean 

wind speed. 

 

 



 



Figure S2 Relationship between sensible heat flux (H) with the Gill and the 

IRGASON within favorable wind direction (0 o - 180o). Solid line represents 

geometric mean regression with regression statistics noted. The parameter range of 

the regression statistics represents 95% confidence bounds. The number of 

observationss (N), the index of agreement (I) and the root mean square error (RMSE) 

are also indicated. 



Figure S3. Time series of the CO2 flux (Fc) measured with the separated EC 

(LI-7500A + Gill) and air temperature (Ta) during the winter experiment. 

 

  



Figure S4. Scatter plot showing the WPL-corrected Fc comparison between the 

separated and the integrated EC system during the winter experiment for (a) full wind 

direction and (b) favorable wind direction (0 o - 180o). Solid line in represents 

geometric mean regression with regression statistics noted. The parameter range of 

the regression statistics represents 95% confidence bounds. The number of 

observations (N), the index of agreement (I) and the root mean square error (RMSE) 

are also indicated. 

 

  



Figure S5. Diurnal composition of the density correction for separated EC Fc using (a) 

heat fluxes from separated EC (b) heat fluxes from IRGASON: the raw CO2 flux 

(Fc-raw), temperature WPL correction (Fc-wpl-H), water vapor WPL correction 

(Fc-wpl-H2O, multiplied by 10), CO2 flux after the WPL density correction (Fc). 
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Figure S6. Relation between the latent heat flux (λE) with the separated and the 

integrated EC systems for (a) full wind direction and (b) favorable wind direction (0 o 

- 180o). Solid line represents geometric mean regression with regression statistics 

noted. The parameter range of the regression statistics represents 95% confidence 

bounds. The number of observations (N), the index of agreement (I) and the root mean 

square error (RMSE) are also indicated. 



Figure S7. Relationship between the standard deviation of vertical wind speed (σw) 

with the Gill and the IRGASON within favorable wind direction (0 o - 180o). Solid 

line represents geometric mean regression with regression statistics noted. The 

parameter range of the regression statistics represents 95% confidence bounds. The 

number of observationss (N), the index of agreement (I) and the root mean square 

error (RMSE) are also indicated. 

 


