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I apologise for my late answer, but I was involved in field work. I see some signifi-
cant problems in the micrometeorological approach, which may influence the chemical
interpretation of the experimental results.

p. 7092, line 25ff: I think for the eddy covariance method some more information is
necessary in addition to the reference to Farmer et al. (2006). Their method seems not
to be state of the art (Lee et al., 2004) because of the reference to McMillen (1988). The
data selection for night time, calm and other situations should be repeated or explained
- or is the paper restricted to conditions at noon (Tables)?
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p. 7094, line 15-16: If you use the temperature measurements from the sonic
anemometer (sonic temperature) you measure the buoyancy flux and not the sensible
heat flux (Liu et al., 2001; Schotanus et al., 1983). The calculation of the stratification
has an error up to 20 %.

p 7097, line 11ff: The method described is extremely unclear. You do not use the
Bowen ratio method but the modified Bowen ration method (Businger, 1986). The
method works only if both fluxes are similar. This is valid for the carbon dioxide and
water fluxes in the case of well transpirating canopies, but for most of the fluxes is not
(Ruppert et al., 2006). Furthermore, both scalars must be inert gases. This is probably
also not the case.

p. 7097, line 25 ff: If I understand the paper correctly, you have carbon dioxide mea-
surements up to 10.5 m and have extrapolated these up to 14.3 m. Furthermore,
you have concentration measurements at 14.3 m for different chemical species and
assumed a similar gradient as the carbon dioxide concentrations to calculate the con-
centrations of the chemical species for 7 m. Firstly, was the scalar similarity controlled
and the fluxes identically, otherwise the gradients differ for different fluxes and scalars,
which must be furthermore inert gases. Secondly, how can you extrapolate a profile in
the roughness sublayer (canopy height 7 m), as the available approaches are not very
accurate.

p. 7098, line 4 ff: For the gradient see my comment to p. 7097, line 25ff and for the
determination of the Obukhov length my comment to p. 7094, line 15-16. In eq. (4) you
present a new form of the integrated profile equation. I am missing an error analysis
to the original form (Paulson, 1970), see also all textbooks. Furthermore, you use the
universal function of the Kansas experiment (Businger et al., 1971), but with the wrong
von-Kármán constant. Nowadays a different function is used (Högström, 1988).

p. 7098, line 16ff: The use of the surface renewal method is very questionable: firstly,
the determination of the gradient (see above) and secondly the transition time. Nor-
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mally typical ramp structures (Finnigan, 2000) are used (Snyder et al., 1996). This time
is much shorter than your resistance time of 400 s.

p. 7100, line 12: For forests, coherent structures are very typical (Collineau & Brunet,
1993a; Collineau & Brunet, 1993b; Finnigan, 2000; Thomas & Foken, 2005; Thomas &
Foken, 2007). The typical time scale is about 30 s. Therefore the mixing occurs much
faster than you calculated. Resistance times of about 400 s correspond to smaller
circulation systems like between forest and clear cuts (Zhang et al., 2007). More im-
portant than the separation between winter and summer time are the time of the day
and the coupling situation between the atmosphere and the canopy to interpret the
data (Göckede et al., 2007; Thomas & Foken, 2007).

Finally, I think that the investigated fluxes of chemical species need, because of chang-
ing micrometeorological and reactive conditions, that means the Damkoehler number,
a much higher time resolution and the averaged data presented in the Tables are less
helpful.

References:

Businger, J.A., 1986. Evaluation of the accuracy with which dry deposition can be
measured with current micrometeorological techniques. J. Appl. Meteorol., 25: 1100-
1124.

Businger, J.A., Wyngaard, J.C., Izumi, Y. and Bradley, E.F., 1971. Flux-profile relation-
ships in the atmospheric surface layer. Journal of Atmospheric Sciences, 28: 181-189.

Collineau, S. and Brunet, Y., 1993a. Detection of turbulent coherent motions in a forest
canopy. Part I: Wavelet analysis. Boundary-Layer Meteorol., 65: 357-379.

Collineau, S. and Brunet, Y., 1993b. Detection of turbulent coherent motions in a forest
canopy. Part II: Time-scales and conditional averages. Boundary-Layer Meteorol., 66:
49-73.

Finnigan, J., 2000. Turbulence in plant canopies. Annual Review of Fluid Mechanics,

S3590

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/7/S3588/2007/acpd-7-S3588-2007-print.pdf
http://www.atmos-chem-phys-discuss.net/7/7087/2007/acpd-7-7087-2007-discussion.html
http://www.atmos-chem-phys-discuss.net/7/7087/2007/acpd-7-7087-2007.pdf
http://www.egu.eu


ACPD
7, S3588–S3592, 2007

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

EGU

32: 519-571.

Göckede, M., Thomas, C., Markkanen, T., Mauder, M., Ruppert, J. and Foken, T.,
2007. Sensitivity of Lagrangian Stochastic footprints to turbulence statistics. Tellus,
59B: 577-586.

Högström, U., 1988. Non-dimensional wind and temperature profiles in the atmo-
spheric surface layer: A re-evaluation. Boundary-Layer Meteorology, 42: 55-78.

Lee, X., Massman, W.J. and Law, B. (Editors), 2004. Handbook of Micrometeorology:
A Guide for Surface Flux Measurement and Analysis. Kluwer, Dordrecht, 250 pp.

Liu, H., Peters, G. and Foken, T., 2001. New equations for sonic temperature variance
and buoyancy heat flux with an omnidirectional sonic anemometer. Boundary-Layer
Meteorology, 100: 459-468.

McMillen, R.T., 1988. An eddy correlation technique with extended applicability to non-
simple terrain. Boundary-Layer Meteorology, 43: 231-245.

Paulson, C.A., 1970. The mathematical representation of wind speed and temperature
profiles in the unstable atmospheric surface layer. Journal of Climate and Applied
Meteorology, 9: 857-861.

Ruppert, J., Thomas, C. and Foken, T., 2006. Scalar similarity for relaxed eddy accu-
mulation methods. Boundary-Layer Meteorology, 120: 39-63. Schotanus, P., Nieuw-
stadt, F.T.M. and DeBruin, H.A.R., 1983. Temperature measurement with a sonic
anemometer and its application to heat and moisture fluctuations. Boundary-Layer
Meteorology, 26: 81-93.

Snyder, R.L., Spano, D. and Paw U, K.T., 1996. Surface renewal analysis for sensible
and latent heat flux density. Boundary-Layer Meteorology, 77: 249-266.

Thomas, C. and Foken, T., 2005. Detection of long-term coherent exchange over
spruce forest. Theoretical and Applied Climatology, 80: 91-104.

S3591

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/7/S3588/2007/acpd-7-S3588-2007-print.pdf
http://www.atmos-chem-phys-discuss.net/7/7087/2007/acpd-7-7087-2007-discussion.html
http://www.atmos-chem-phys-discuss.net/7/7087/2007/acpd-7-7087-2007.pdf
http://www.egu.eu


ACPD
7, S3588–S3592, 2007

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

EGU

Thomas, C. and Foken, T., 2007. Flux contribution of coherent structures and its impli-
cations for the exchange of energy and matter in a tall spruce canopy. Boundary-Layer
Meteorology, 123: 317-337.

Zhang, G., Thomas, C., Leclerc, M.Y., Karipot, A., Gholz, H.L. and Foken, T., 2007. On
the effect of clearcuts on turbulence structure above a forest canopy. Theoretical and
Applied Climatology, 88: 133-137.

Interactive comment on Atmos. Chem. Phys. Discuss., 7, 7087, 2007.

S3592

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/7/S3588/2007/acpd-7-S3588-2007-print.pdf
http://www.atmos-chem-phys-discuss.net/7/7087/2007/acpd-7-7087-2007-discussion.html
http://www.atmos-chem-phys-discuss.net/7/7087/2007/acpd-7-7087-2007.pdf
http://www.egu.eu

