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Review of gmd-2020-329 by Xue et al.
"Impact of Initialized Land Surface Temperature and Snowpack on Subseasonal to
Seasonal Prediction Project, Phase I (LS4P-I): Organization and Experimental design"

This paper introduces the LS4P project including its motivation, goals, and instructions on
the modelling experiments. The key idea is to study the effect of soil temperatures in
mountaineous areas on subsequent precipitation in downstream areas through remote
effects of land-atmosphere interactions. Models and observations hint that such effects
could be existing, and could consequently be exploited for weather/climate forecasting. An
accurate representation of these effects across models is challenging, and the project is
aiming to improve this.

-------------------

Recommendation:
I think the paper requires major revisions.

This paper comprehensively presents the LS4P project which brings together the land-
climate modelling community. The key idea about exploiting remote effects of land-
atmosphere interactions for weather predictability is promising, and fits well with other
recent studies illustrating so-far largely overlooked effects of land surface status and
fluxes in downstream areas. Also considering soil temperature in this context is innovative
as it also reflects to some extent the moisture/energy state of the land surface, and quite
some satellite and ground-based data are available which are partly insufficiently
exploited, particularly in comparison with the more prominent soil moisture. Nevertheless,



I also see some shortcomings in this paper which should to be addressed to make the
paper suitable for publication in Geoscientific Model Development:

(1)
I have some doubts about the application of the mask as described in section 3.2.
While equation 1a is clear, I do not understand why equation 1b is needed;
in this context also lines 403-408 and Figure 2 are unclear to me.
More generally, I think that the models' memory is a dynamic feature which should
be addressed through adapting the modelled (soil temperature and moisture) *dynamics*
rather than their *states*.
This way, I feel if the tuning parameter "n" could exaggerate initial corrections
which could degrade the simulations in the early forecasting period.
Why not simply correcting the model/forecast biases through post-processing and without
interferring with the actual model simulations?
Finally, as the mask correction requires observed soil temperature information, 
maybe I missed that but I was wondering how this is done in places where this is not
available?

(2)
The description and motivation for selection of the ground truth data is insufficient 
in my opinion. The text in lines 249-273 lists many datasets but does not indicate 
how they are applied. A summary table of all employed datasets would be nice, including 
their spatial and temporal extent, advantages, and variables provided. 
I understand that you are using the CMA dataset as this is based on a relatively large 
number of ground measurements. This makes sense, but it would be interesting how
(well)
this dataset extrapolates between these measurements and how many (fewer?)
measurements
are employed by other datasets such as the state-of-the-art ERA5 reanalysis.
Next to this, I was wondering why you are not employing available satellite-based
land surface temperature products http://data.globtemperature.info/ ?

(3)
The manuscript is comprehensive but also quite long. To make it more concise it would be 
helpful to shorten where possible I think. Below, I have indicated some examples where
content
is repeated and where I would see potential to shorten the text.
Moreover, a summary table listing the main information regarding tasks 1-5 in section 3.2
would improve the readability.

(4)
The authors refer a lot to snow effects in sections 1 and 2, and I like these ideas.
However, snow is not mentioned at all in sections 3, 4 and 5, and apparently
only implicitly (through LST) part of the analyses. 
This should be clarified, and the role of snow in the project as described in 
sections 1 and 2 should be toned down.



(5)
As with the snow, also predictability is prominently mentioned in sections 1 and 2
and even in the abstract and title, but the detailed description of the project and the
simulations
does not refer at all to this. So also here I would suggest to either include details
on how the predictability could/will be assessed, or tone it down in the beginning of the
manuscript.

I do not wish to remain anonymous - René Orth. 

------------------

Specific comments:

line 29 & 179: "Data groups" is not clear

line 35: Summer precipitation in which area?

line 49: "stubbornly low", not everywhere, there are quite some regional variations of
precipitation forecast skill

lines 60-80: in this context you could cite Orth and Seneviratne (2017) where we compare
the impacts of SST vs soil moisture
for land climate globally

lines 83-85, and elsewhere: I am missing some justification why you chose to focus on
(usually data sparse) mountain areas, and why their downstream impacts are expected to
be higher than that of flat regions with possibly larger surface heat fluxes.

line 86: "very close", you mean strongly related here?

line 89 & Figure 1 caption: I do not fully understand how this was computed. Do you
select years with warm/cold Mays, respectively, and then you track the temperature
difference between these years through all months?



line 100: SSiB, abbreviation not explained

line 122: insert "the" before "snow darkening effect"

lines 127/128: could you please specify/explain "large diversity" a bit more?

line 146: insert "the initiative" after "historical development of"

lines 178/179: there is no need to put both written-out and numeric numbers there

lines 195/196: I think this is an important part of the project, can you give some more
details on this data base?

lines 210/211: Sorry for mentioning an own study again, but Orth and Seneviratne (2017)
can be instructive here I think

lines 221-225: repetition, could be removed

line 246: insert "the" before "Tibetian Plateau"

line 248: please be more specific which of these datasets are useful for the project, and
why

lines 267-269: could be removed

lines 282-283: you mean anomaly precipitation rates of +1.32 mm/day?

line 294: "around late April", why is this not more specific?

line 316: "the models' performances are then checked" can be removed



line 321: what is a "proper" lapse rate?

lines 323-327: repetition, can be removed

lines 334-335: Not sure if the project is obsolete if models would do a good job, as you
could still study LST/SUBT downstream effects, as stated in the project goals in e.g. the
abstract

line 349: "around 2010", why is this not more specific?

line 426: what are the "sensitivity" and "control" runs?

line 450: here you could point to Table S1

lines 478-479: ERA-Intermin should be updated to ERA5
(https://climate.copernicus.eu/climate-reanalysis)

lines 473-475: I get the point that you would use the dataset that uses most ground
station measurements as reference,
but I am wondering how many stations ERA5 is using over this area?

lines 590-591: While it becomes more clear later, it would be good to already motivate
here why you are comparing biases with anomalies.

line 594 & Figure 6: I do not understand why you do this multiplication with -1.

line 605: How is this correlation computed? Is it a spatial correlation? Over which domain?

line 615: Please specify the area over which the subsequent drought occurred.



line 637: Why these methods, and not a similar approach as for example in Koster et al.
(2016)

lines 643-647: Why and how is the fore-restore method causing inaccurate soil memory?

line 666: Correct tense, 2020 is in the past now :)

line 669-670: "A possible ... will also be prepared" can be removed

 

Figure 5: 
- the quality/resolution is very low, please improve
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