
Dear editor,

thank you for your efforts in improving the manuscript! Please find the answers to the specific 
comments in detail below.

Comments related to Referee #1
1. You have added some description on the mean radiant temperature but this new text describes 
mainly the radiative models from where mrt can be calculated but not the details referee #1 was 
asking. Due to the importance of this variable, even though it is calculated in the radiation module, 
you should provide more detailed description from each voxel as the referee was requesting.

For a more detailed description of the mean radiant temperature calculations in PALM, please see 
the Maronga et al. 2019a (Overview of the PALM model system 6.0) section 3.6. If included in this 
paper would be repetition while is does not belong to the biometeorology module.

2. The comments on better description of meteorological parameters in the manuscript has not 
addressed. You only mention the height in the referee response but this is not enough to answer the 
referee #1 comment.

The meteorological parameters used for the calculations with the biometeorology module are 
provided by the PALM-output directly. The biometeorology module does only use, but not modify 
any of the input parameters (air temperature, relative humidity, wind speed and mean radiant 
temperature). 

3. The wind speed calculation is not addressed in the manuscript itself and thus more information 
should be added.

Wind speed is provided by the PALM model core and only used for input to drive the module. For 
details please see the PALM model description papers (e.g. Maronga et al. 2015, Maronga et al. 
2019a). 

4. What happened to the description of iPT? This was left open and its not clear how the referee 
comment was answered

iPT was removed in the manuscript for the agent module is still not fully available. If desired, 
however, it can be added again at any time.

6. It would be possible to include some temporal plots in addition to the spatial “snapshots”. You 
could add a temporal plot with e.g. four subplots on certain points (wall, floor,…) from PALM-4U 
and from Rayman. This would be important evaluation on showing how the biomet module behaves
on temporal scale.

RayMan is a diagnostic model type that can not be compared that easily and appropriately to a 
prognostic model like PALM. A temporal comparison like proposed above would rather give an 
insight on the model core's precision providing the input data to the biometeorology module than 
the module itself. 
A temporal comparison to RayMan would, furthermore, lead to the very same results as the biomet 
module for RayMan would need to be driven with the same input data to test the accuracy of the 
biometeorology module rather than the PALM model core.

7. Please, add the information also to the manuscript as this might be unclear for other readers also.



Has been added to the manuscript (Section 3, Paragraph 1). 

8. It still reads in the manuscript over the day which is not true as currently only two points are 
shown. I suggest you actually add temporal plot comparing Rayman and PALM 4U as suggested 
above in point 6.

The sentence has been replaced (Section 3, Paragraph 1 and 2).

9. The meteorological conditions should be added to the methods under Test case also.

A table showing the initial conditions has been added to the manuscript (Section 2.2, Table 4). 

11 Discussion concerning uncertainty in the input parameters should be added to the manuscript as 
suggested by the referee

The uncertainties of the input parameters of course directly do affect the output of the 
biometeorology module. The accuracy of the input conditions can not be assessed by the authors of 
the biometeorology module. Please see Maronga et al. 2019a. 

12 It would be good to include this information to the manuscript as requested by the referee

Added to the manuscript (Section 4, Paragraph 2). 

16 You have highlighted text in Section 3.2 but it is not clear what has changed. It would be good to
add lines that have changed to the referee responses as now it is difficult to follow what changes 
exactly has been made and to what referee comments do the changed concern.

This might be related to pdfdiff missed a page break. Please ignore.

17. Not clear what references have been removed and also no references to other studies as 
suggested by the referee have ben added.

The following references have been added to or removed from the manuscript since the initial 
submission.
Added references:

• Brown, R. D. and Gillespie, T. J.: Estimating outdoor thermal comfort using a cylindrical 
radiation thermometer and an energy budget model, International Journal of 
Biometeorology, 30, 43–52, https://doi.org/10.1007/BF02192058, 1986.

• Fröhlich: Modified "test_urban" dataset for thermal comfort in PALM, 
https://doi.org/10.5281/zenodo.3567814, https://doi.org/10.5281/zenodo.3567814, 2019.

• Maronga, B., Banzhaf, S., Burmeister, C., Esch, T., Forkel, R., Fröhlich, D., Fuka, V., 
Gehrke, K. F., Geletič, J., Giersch, S., Gronemeier, T., Groß, G., Heldens, W., Hellsten, A., 
Hoffmann, F., Inagaki, A., Kadasch, E., Kanani-Sühring, F., Ketelsen, K., Khan, B. A., 
Knigge, C., Knoop, H., Krč, P., Kurppa, M., Maamari, H., Matzarakis, A., Mauder, M., 
Pallasch, M., Pavlik, D., Pfafferott, J., Resler, J., Rissmann, S., Russo, E., Salim, M., 
Schrempf, M., Schwenkel, J., Seckmeyer, G., Schubert, S., Sühring, M., von Tils, R., 
Vollmer, L., Ward, S., 18Witha, B., Wurps, H., Zeidler, J., and Raasch, S.: Overview of the 
PALM model system 6.0, https://doi.org/10.5194/gmd-2019-103, https://www.geosci-
model-dev-discuss.net/gmd-2019-103/, 2019a.

• Mlawer, E., Taubman, S., Brown, P., Iacono, M., and Clough, S.: RRTM, a validated 
correlated-k model for the longwave, J. Geophys. Res., 16, 663–682, 1997.



• Pincus, R., Barker, H. W., and Morcrette, J.-J.: A fast, flexible, approximate technique for 
computing radiative transfer in inhomogeneous cloud fields: FAST, FLEXIBLE, 
APPROXIMATE RADIATIVE TRANSFER, Journal of Geophysical Research: 
Atmospheres, 108, https://doi.org/10.1029/2002JD003322, 
http://doi.wiley.com/10.1029/2002JD003322, 2003.

• Thorsson, S., Lindberg, F., Eliasson, I., and Holmer, B.: Different methods for estimating the
mean radiant temperature in an outdoor urban setting, International Journal of Climatology, 
27, 1983–1993, https://doi.org/10.1002/joc.1537, wOS:000251432100012, 2007.

Removed references:
• Herrmann, J. and Matzarakis, A.: Mean radiant temperature in idealized urban canyons – 

Examples from Freiburg, Germany, International Journal of Biometeorology, pp. 199–203, 
2012.

• Lin, T.-P., Tsai, K.-T., Liao, C.-C., and Huang, Y.-C.: Effects of thermal comfort and 
adaptation on park attendance regarding different shading levels and activity types, Building
and Environment, 59, 599–611, https://doi.org/10.1016/j.buildenv.2012.10.005, 
http://www.sciencedirect.com/science/article/pii/S0360132312002703, 2013.

• Matzarakis, A. and Mayer, H.: Mapping of urban air paths for planning in Munich, In: 
Planning Applications of Urban and Building Climatology. Wissenschaftliche Berichte des 
Instituts für Meteorologie und Klimaforschung. Universität Karlsruhe, 16, 1992.

• Matzarakis, A., Mayer, H., and Iziomon, M. G.: Applications of a universal thermal index: 
physiological equivalent temperature, International Journal of Biometeorology, 43, 76–84, 
https://doi.org/10.1007/s004840050119, wOS:000083502400004, 1999.

• Matzarakis, A., Röckle, R., Richter, C.-J., Höfl, H.-C., Steinicke, W., Streifeneder, M., and 
Mayer, H.: Planungsrelevante Bewertung des Stadtklimas – Am Beispiel von Freiburg im 
Breisgau, Gefahrstoffe – Reinhaltung der Luft, pp. 334–340, 2008.

• Matzarakis, A., Muthers, S., and Koch, E.: Human-biometeorological evaluation of summer 
mortality in Vienna, Theoretical and Applied Climatology, pp. 1–10, 2011.

Comments related to Referee #2
To me it seems that the agent model is highly relevant for iPT and thus more detailed description 
should be added to the current manuscript. This does not need to be long but more details as 
suggested by referee #2 should be added.

iPT was removed from the manuscript entirely for the agent model is still not fully available.

I do not see whether such plots (input spatial plots) were produced to attachments. If not the authors
should provide them as suggested. These can be added to the main text of to the attachments.

A temporal comparison like proposed above would rather give an insight on the model core's 
precision providing the input data to the biometeorology module than the module itself. 
A temporal comparison to RayMan would, furthermore, lead to the very same results as the biomet 
module for RayMan would need to be driven with the same input data to test the accuracy of the 
biometeorology module rather than the PALM model core.

Please add line numbers and pages where the specific changes have been made as now it is difficult 
to read the changes.

Line numbers are changing along with any modification of the manuscript and can therefore be 
misleading. We therefore highlighted the changes to the last uploaded version as demanded by the 
authors instructions.
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