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Supplemental Methods 

Weather station specifications 

The wind speed/direction, air temperature and humidity data were obtained from the Vaisala 

Weather Transmitter WXT520 (https://store.vaisala.com/eu). Data are measured and reported 

every 1 minute. The sensor specifications are 

Wind Speed  

Range     0 – 60 m s-1 

Accuracy    ±3% at 10m s-1  

Output resolutions and unit  0.1 m s-1, 0.1 km h-1  

 

Wind Direction  

Accuracy    ±3° 

Output resolution and unit  1o 

 

Relative Humidity 

Range     0 – 100% RH  

Accuracy    ±3% RH within 0-90% RH, ±5% RH 90-100% RH 

Output resolution and unit  0.1% RH 

 

Air Temperature 

Range     -52 – +60 °C  

Accuracy for sensor at +20 °C ±0.3 °C  

Output resolutions and unit  0.1 °C 

  

Turbulent kinetic energy (TKE) dissipation. The velocity structure function  

 

 D(z,r) = [(v(z)-v(z+r))2] (1) 

 

was calculated from the HR-Aquadopp data and was used to estimate total kinetic energy 

dissipation rate.see 1 Here, v(z) is the along-beam velocity fluctuation at distance z, r is the depth 

range of the dissipation estimation, square brackets denote time averaging. Three estimations of 

the velocity fluctuations were determined by extracting the mean velocity value for the averaging 

periods of 10, 20, and 30 min. Three values of the maximum estimation range for the velocity 

correlation r = 0.4, 0.5, and 0.6 m were tested, covering the range recommended by Wiles et al. 1 

for weakly stratified turbulence. The TKE dissipation rate  was estimated by fitting the equation 
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    Cv
-3D(z, r)3/2 = rε(z) + Noise.      (2) 

 

Here, the constant Cv = 31/3.see e.g. 2 The fitting constant Noise representing the average effect of 

the acoustic noise on the velocity fluctuations was used for the goodness-of-fit check, using the 

condition 

 

     Noise > [Cv
-3D3/2]      (3) 

 

to discard corresponding  values with subsequent interpolation between the neighboring values. 

A further quality check was performed by comparison of the 27 arrays of the TKE dissipation 

rate calculated from the three HR-Aquadopp beams with three different values of r and three 

averaging periods. The discrepancy between the different estimations did not exceed 10%. The  

estimations based on the averaging time of 20 min and r = 0.4 m had a minimum number of bad 

values according to the Noise condition. Therefore, they were adopted for further analysis 

instead of an average among the 27 estimations. 

1. Wiles, P. J.; Rippeth, T. P.; Simpson, J. H.; Hendricks, P. J., A novel technique for 

measuring the rate of turbulent dissipation in the marine environment. Geophys. Res. Lett. 

2006, 33, (21), L21608. 

2. Lien, R. C.; D'Asaro, E. A., The Kolmogorov constant for the Lagrangian velocity spectrum 

and structure function. Physics of Fluids 2002, 14, 4456-4459. 
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Figure S1. Bathymetric map of Lake Stechlin. Units of depth contours are in meters. 
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Figure S2. Picture of floating chamber, tubing, and listed dimensions.  
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Figure S3. Slopes for CH4 chamber readings. 
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Figure S4. Slopes for CO2 chamber readings. 
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Figure S5. Contour showing the onset of penetrative mixing in temperature (bottom) and O2 

(top). Profiles were obtained at monitoring station located at lake center with a profiling CTD 

(YSI multiprobe) every 1 hour at 0.5 depth intervals.  
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Figure S6. August 24 – 25, 2013 high-resolution water column temperature profiles over the 

campaign period obtained with CTD profiler deployed from the boat. Profile intervals were 

approximately 10 – 15 cm. 
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Figure S7. Left: August 24 – 25, 2013 time series of CH4, CO2, O2 and temperature from 

probes mounted to the side of the boat. Hashed areas are times when boat was underway or in 

the harbor. Non-hashed areas are while boat was drifting during transects (transect number 

indicated at top of plot) towards the middle of the lake. Right: Corresponding CH4 profiles 

during the campaign. 
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Figure S8. Log10 of dissipation (ε) rate of turbulent kinetic energy (TKE) in surface layer (1-2 

meters) as a function of wind speed. Red dots were removed (first ~2 hours) from the 

correlation due to large divergence between the wind speed and turbulence as seen on Figure 

1a. R2 with all data points is 0.65.  
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Figure S9. Fluxes, FCH4 and FCO2 (top) as a function of the dissipation rate of 

turbulent kinetic energy (TKE).  
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