
Dear Yang et al. 

We first want to say that we agree with you that it is important to monitor air-water fluxes of CO2 
and CH4 in the coastal environment and the eddy-covariance technique is a very useful technique to 
do so. 

When using the eddy-covariance technique our experience is that quality control is very important 
before studies of for instance gas transfer velocities can commence, and that on different sites and 
different environmental conditions the procedures for how to best perform this can differ. For 
example, a situation with high latent heat fluxes over a forest, or a fresh water body such as a lake, 
or a fully or partially ice-covered sea, may differ substantially from a study in marine conditions with 
very saline waters. 

We therefore find the following statement located on lines 82-84 in Yang et al. about the 
Östergarnsholm site in the Baltic Sea incorrect: 

“Unfortunately the open-path sensors utilized at Östergarnsholm and Punta Morro (LI-7500, LI-COR 
Biosciences) could well be affected by CO2-H2O spectral interference (Blomquist et al. 2014; 
Landwehr et al. 2014; Butterworth and Else, 2018), likely resulting in biased fluxes under conditions 
of significant latent heat flux.” 

We find it unsubstantiated to make such a strong statement for the following reasons: 

1. Yang et al. have not shown any data analysis to support their claim about “likely biased 
fluxes” on these sites, but is only referring to findings of other studies in environmental 
conditions that differ significantly (at least to the Baltic Sea). 

2. They do not cite or refer to the findings of the only study that has attempted to investigate 
the issue at the Östergarnsholm site, Nilsson et al. (2018). 

3. Nilsson et al. (2018) found after quality control, using the signal strength of the instruments, 
qualitatively similar results at Östergarnsholm as found on an agricultural field site, with no 
statistically significant difference in the mean CO2 flux value when comparing enclosed path 
dried and undried sensors (LI-7200) and open-path sensor (LI-7500). 

4. Nilsson et al. (2018) found in the dedicated field tests at the agricultural site (which had more 
available data) that water vapor itself without sea salt had no important effect on measured 
CO2 fluxes. However, if salt contamination was introduced to the windows of the 
instruments a significant issue, potentially leading to biased CO2 fluxes was found. Hence, it 
may be the presence of salt in combination with humid conditions that is problematic, but 
perhaps not the humidity itself. 

5. Yang et al. does not reflect upon the low salinity conditions of the Baltic Sea (6-8 ppt at 
Östergarnsholm) and how it compares to the salinity conditions of their own site (31-35 ppt, 
assuming this is the unit used in Figure 9 of Yang et al.). We find it interesting that all the 
studies that have reported on the water vapor interference issue have been from 
measurements taken over water with high salinity content, as far as we know. 

6. To our knowledge, there are no reports of this as an issue in measurements over fresh-water 
bodies (lakes) or forests. Latent heat fluxes can be relatively high for both of these 
environmental conditions and our experience is that open-path sensors can work well in 
these conditions. Open-path sensors also do not lead to large systematic high-frequency flux 
loss as typically found for enclosed-path sensors. Nilsson et al. (2018) found about 6-7% flux 
loss for CO2 and 9% for latent heat flux when comparing two open-path and two enclosed 
path sensors at the agricultural field site, but further study on these issues in marine 
environments are encouraged. 



In conclusion, we would recommend the study of Yang et al. to focus on describing the 
environmental conditions of the Penlee Point Atmospheric Observatory site and what limitations 
and advantages it may have, based on analysis of available data. 

We also strongly suggest Yang et al. to reconsider attempting to make general statements about 
the performance of open-path sensors in environmental conditions very different from those 
under study in the present manuscript. New conclusions of this kind should in that case be 
associated with new analysis of data in our opinion. 

 

Best regards 

Erik Nilsson, Hans Bergström, Anna Rutgersson, Marcus B. Wallin and Erik Sahlée 

Department of Earth Sciences, Uppsala University, Uppsala, Sweden 
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