Anonymous Referee2#

The manuscript uses one new dataset over forests and peatlands situated in Northern and Southern
Finland to evaluate different model configurations against surface energy fluxes, albedo, snow depth
and soil temperatures. Theuthors enphasize the importance of testing these variables over

organic layers and suggest which model configurations should or should not be used for some
applications.

In its current form, not only is the manuscript too long, but it manages to be tadémse asvell as

622 @I 3dS® ¢KSNBE Aa y2i0 2yte (G22 YdzOK AYTF2NNI (A2
text and 3 in the appendices, but these 16 figures in fact include 86 windows altogether!), but also

not enough detail where detail is nded. For @ample, many results seem to be relying on poorly

understand parameters that are adjusted one way or another with little justification. | would not

support the publication of this manuscript as it is, but | would strongly support it being ephiebn

ad GF LILISNIFYR F Y2RStfAy3a LI LSNP ¢KAA g2dAZ R y2i
intention for the data to be used in future modelling exercises and by other modelling groups. As

such, the data can stand on their own. So can the@etiing stidy which, despite needing more work

and clarifications regarding the adjustments mentioned above, has the potential to convey

important messages to the growing community of SURFEX (and other LSM) users on how not to

misuse models.

We thank theAnonymous eviewer for the detailed and critical opinion on our study. We are glad
that the Reviewer appreciates our model evaluation and sees this stedyagsntially significant
contributionto the LSM communitylVe also recognize the comment that tthetaset iself has value
for othermodellingstudies Instead of a data papewe havedecided tgoublishthe datasetsand
metadatato open access data repository

As requested, willattempt to reduce the number of figures/paneisthe main manuscript

However please note the comment of Reviewer 1 who specifically appreciates the completeness of
the results and points out the high quality and information content of the Figlines, we prefer to
move some panels into Supplemeather than fully removinghem. In respect to both reviewers, we
have considered alternatiwegaysto shorten the manuscript withowteterioratingthe quality of the
content.

Alternative (1)
Qur first andpreferred alternativeo shortenthe main manuscript iasfollowing:

- Asthe LE fux was shown to hava minimal role in Fig. e are going to remove theapels
showingLEin Fig. 6 Tre current Fig6.will beprovided inthe Supplement.

- As the sensitivitpf snow depthto SOC is nanhajor, we are going to remove theeight of
snowpanel in Fig. 8However,mreplyto a request fronRevewerl, wewill provideplots
with HS sensitivity t&OCboth sites)n the Supplement In Fig. 8 we are also going to reduce
the presented soil depths tocludeonly5cm, 25cm and 7@a. Plots with other soil depths
will be moved tdhe Supplement

- The impact ofhe soilvegetation representationan be demonstrated witfewer soildepth
panels Thus irFig. 1Q we are going to keep onN-FOR 5cm andBOR 5crsoil depths in
the main manuscript.The arrent figure will be moved to the Supplement.

This way we are going to reduce the number of paindgise main manuscrigby 12.In addition,we
will attempt to shorten theéext when preparing the revisethanuscript



(Alternative 2)

The gcondalternativethat we haveconsideredsto move all scatterplots tthe Appendices and to
present these results as tables of performance metrics in the main manuscript. Hovesbetieve
that model behaviour is more difficult to understafindm the metricsalone andthat thischange
would have a slighy deterioratingimpacton the overallquality of the paperfor instance, the
metricsalonedo neitherrepresenthe scale nor the range of the fluxes.

Therefore, we kindly ask the editor to chooseuMeen thesdwo alternativesto bestrespect both the
reviews

Wewill alsoevenmoreONRA G A OF £ £ @ LI AY ( poddy repraséhtegboEdsdeSimtheld: NI Y S
evaluated model combinationg/e agree with the reviewer that éthanges suggested belomill
improve themanuscriptand increase #valuefor the SURFEX and LSM modelling communities.

We would like to point out and apologize for two mistakes found in the data processing during an
additional quality check motivated by the reviews. Thusyweeld like to thank the reviewers for
boosting our data quality control process.

First, we foun@h discrepancy in time zones between different data sources, notably between the
main observations used for forcing and the data used forfilapy. We haveconverted all the

forcing and evaluation data into UTC time zone and ran new simulations. We will update the figures
to include the corrected simulations in the revised manuscript. These changes do not have any major
impact on the results of the study.

The second error was in the wind forcing reference height used forWWESsite. The WET wind
reference height had been assigned as in the contigudt@FSsite (16.8 m), whereas in reality wind
was measured at 3 m height. This means that simulated speed near the surface of the low
vegetated SNVET site was unrealistically low in our simulations. We have found that this reduces the
sensitivity of turbulent fluxes (mainly sensible heat exchange) simulations to different turbulent
exchange parameterizains, as the site experiences stable conditions less often than previously
simulated. This correction does not change the results showing that M98 turbulence option is
superior to classic stability correction function (RIL). However, this correctionhdoge ¢che snow

depth simulations on-B/ET. Figure 5. changes in a way that all the turbulent exchange
parameterizations succeed in simulating the snow melt (see the revised Fig. 5 below). Results related
to these changes will be corrected in the revisedusaript.
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Revisedrigure 5. Time series of snow depths simulated by-ES8AROC. The 35 ensemble members
are grouped by their turbulent flux parameterization, and the spread of each group is presented in
colored ranges. Observed snow depths are presieintblack doteand dashed lines.

The major comments are separated into data and model:
Data:

- L31%312. How similar/different are the contiguous sites? And the meteorological stations?
How much of the radiation data were missing? By R_g and R_AmBopmtimesteps were
filled by ERAS5? Ideally, either the timeseries of all meteorological observations or
scatterplots showing how much these different sources differ when we do have overlapping
data should be included. As this manuscript promotes a bravddataset used for model
evaluation, the gap filling in the dataset cannot be brushed off in two sentences.

We agree thathere was not enough detail on the datas&Ve are going t@ublish the dataets
used for model forcing and evaluation (sggoour ansversto your commerdg about data
publicationlater).

In the publishedmodel forcing metadata, we are going to add summaiinow much each site
variablewas filled withdifferent datasourcesCitation to ths dataset will be added to the revised
manuscrip.

The contiguous sitagfer to the sites used in this study (e.g. contiguous siteF®R is NWET and

vice versa)Although they are differergcosystems, locations are close to each other and

meteorologcal conditions are similafhed 2 G K S Nin§/(83 NSt 2 3 ds€dirfgaghlling G A 2 y €
are farther, Sodankyla (ID 101932)~120 km from NVET/NFOR and Aht&(1101520) is-80 km

from SWET/SFOR.

In case of NWET, NFOR and-8/ET, ERAS dataforcing isveryminimal(less than 10 hourspFOR
uses moreERAGlata due tolacking anddiscontinuougadiation observationsSpecifically, the



downward longwave radiation observations were lackingdA8 to 201Gand again in 2012As S
FOR forcing datancludes more ERAfata than the other siteswe aregoing to includea comparison
of ERARgainst site observations orRF®R in the Appendice of the revised manusd¥ipte that we
did notfocus on those yeamsith ERA5 datén the manuscriptbut they arestill included in the
scatterplots and performamcmetrics.

We are going to revisines L3160.311as

GThe data gaps in meteorological observations were first filled by the contigitesge.q.
contiguous site of NFOR is NVET and vice versahd the remaining gaps by other nearby
meteorological stabns (IDs: NVET/NFOR 101932/ WET/SFOR 10152@).

- What area does the footprint of the eddy covariance towers cover? Does the vegetation
cover or topography vary within the footprint? May this have consequences on the
measurements? These questions mayé been answered in the two cited papers, but such
information is needed here.

We agree it is imperative that eddyvariance (EC) fluxes used for model evaluation are both
representative of the system measured and meet the fundamental micrometeorolagstahptions

(i.e. turbulence stationarity and horizaithomogeneity of the souresnk function). In the data used
here, these are ensured by the original authors of the datasets, who have conducted both standard
Q/A routines and footprint analysis. Fesspective sites, these details have been reportediiiee
publications and data descriptions (Aurela et al. 2015, Mammarella et al. 2016, Mammarella et al.
2019, Alekseychik et al. 2022). As the data quality is ensured, and follows the standards of the
FluxNet community, wieelievethat as data users, wehsuld be able to trust the data and rely on

the uncertainty estimates provided by the data authors.

Considering that the main goal of our paper is a detailed model evaluation, we have decided to not
include flux footprints and/or deeper insights of théadprocessing etc. in the current paper. The
relevant information is available in the cited publications, and in the current manuserifgicus on

the modelling part. In the revisedanuscriptwe willfurther improve this part by pointing out the key
papes and dataset descriptions relevant. Note also that uncertainties associated with EC
measurements were considered and discussed in our manuscript based on the content of these
papers.

- Much of the appedices could be transferred to a paper describing theadSame for
Section 4.1.
- L665676. This could be added to a data paper.

As noted above, wprefernot to split the paper

- L735737. The dataset presented here will not be widehused unless it ipublished in a
data repository and a separate manuscript details the data. In a research landscape where
open access to datasets and models is required by many funders andrisagiterequisite
for publication (I am surprised it is not compulsory insTC)I  a Sy 4 Sy O0S fA1S a5 i
dzL32y NBIljdzSaid FNRY GKS FdziK2NEé¢ NIA&ASE NBR Ffl
with FAIR guiding principles becoming the noritinea than the exception, not publishing it
suggests that the data are perhapst as solid as should be.

We thankthe reviewer for this comment. As the sites we consider in this study belong to several
international and national research infrastructsie.g. ICOS;-$OR, SVETN-FORN-WET) the



data used here imostlyalreadycitable and openly available in databases. For instance, the data for
SFOR and-®/ET can be accessed throuwtps://smear.avaa.csc.fi/downloadinder fairuse
principles. The ownership of the data ysthe original data provider organizations and groups.
However, we fully agree with the reviewer tistaring the particular dataset used in this paper
(including measured fluxes, state variables, site properties and model ®ra@ridkely to catalyst
further use of the data in lanrsurface and hydrological model developmeémt saving time and
effort of other modellerg and reducing potential mistakes in data processing/filtering/Uges is
not leastbecause compiling the dataset reqdrspecific isightsinto the observations, sites and
vivid communication with the researchers responsible fonteasurementsThis is clearly the
strength of the author team in this studyherefore, we got permission paiblish the datasespecific
to this study, acompaniedoy relevant metadata descriptions open access data repository
Fairdata.fi as anelectronic supplement to this artiolith an assigned DOI for the dataset

Model

- As acknowledged by the authors, not only is w_sw important, but it is veryypdefined
and, arguably, poorly understood. Table D1 clearly shows that w_sw is what | eediLdd
GaGoSEFLAY3I LINFYSGSNET AdG OFy NIy3IS FTNRBY nowm
addition, there does not seem to be any explanation given by thbastas to why different
w_sw make so much difference inRFOR but not in-EOR. This needs be explained, and
preferably not in an Appendix (in fact, | am unclear as to what criteria were used to choose
appendices over core text).

We agree with the reeiver that the parametew_sw is, indeedatweakingparameter with very
limited physical intggretation and seems not to be well related to any measuremétusiever,
existing literature has never emphasized its high $ertgion simulation results antsiinconsistent
settings among various applicatiornEhis is exactly wat we pointedout in this paperand tried our
best to explore the sensitivity of model resultshie seemingly arbitrary choe of w_sw in the earlier
studies.Please se also our anser to Reviewer 1.

The snow cover fraction, influencedthg w_sw parameter, affects théurbulent fluxesand the
groundsnow heat fluxThis approach commonly reproduces unrealistic snowpacks and soil thermal
regimes in forested areas (Napoly et al. 2020}3he turbulence of the rough vegetation directly

alters the so#vegetation temperatte which then have a cooling or warming impact on the
snowpackAlthough the w_sv parameter do make a difference on both sttesensitivityof w_sv
parameter forthe soil thermal regime is higher onfCR (see Fid. below) Duringsomewarm

eventson NFORthe higher snow cover fraction simulation (w_sv = 0.2) rethi#ezingsoll
temperatures while theoil of the lower snow cover fracti¢w_sv = 5) simulatiors ino longer

freezing melting the snowpackn the reviseananuscript, we will discuss this differing feedback.

l'
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Figurel. The sensitivity of wew parameteron 6-hour surface soil temperatursimulationsand snow
water equivalen{SWE). Simulatiorese represenéd byone member of the ESCRI3IBA V8&s
described in the paper.

We agree that many of the supporting results, now placed in Appendices, could have been placed in
the main textHowever, our stdy containsalready alot of figures, as the Reviewer has ajsmnted

out. Ourapproachwasto include supporting results as Appendices. For instance, Fig. B1 support
discussion of snoim forests versus snow on peatlangsile Fig. C1 is supporting our discussion

about uncerainties of winter vs. summer energy fluxes (we obviously focused on winter in the main
manuscript) When it comes to theesults ofsensitivityw _swparametersensiivity test, we believed

it to beveryuseful information for the expert model users, but essential for the main manuscript.

- One of the premises of this manuscript, with which | agree, is that peat and SOC are
generally overlooked (IZ89) insnowmB St f Ay3 &0 dzRAS&a® [ hpnY G¢KS
evaluate the ability of SURFEX LSM é8arExternalisée, Masson et al., 2013) to describe
0KS &dz2NFI OS SySNH& oltrkryOS FYyR Ad&a RNAGDSNAE A\
Yet, 1290, we learn it the authors will not reach their goal by using a dataset fit for
LJdzN1J2 8 S> odzakzy§Raid &S RGALIAM Y 2F (GKS LISHGfI yYRA
can your whole study rely on an assumption?

Boreal and sufarctic peatlands, as the fens in our study, hgyecally a ratheideep(down to

several meterpgpeat layeroverlying the mineralal or bedrockMarttila et al. 202). The peat

consistgurelyof organic plant residues decomposed to difet degreeFor instance, Valiranta and

Mathjissen (2021jneasurednean loss on ignition value 96,6 % in the first meter of the peat profile

at SWET Further, Muhic et al. (2023) also measured organic matter to be nearly 100% for the first

40 cmdepth at a location just nexttotheN9 ¢ LIS Gf F YR 6a4SS adzKAO SiG I|f ¢



Thusin this respecour assumptior2 ¥ W wm n ig¥ealisfichVe Qre going taevisethe manuscript
by adding thesecitations to justify the use of 100% organiatter in model parameterizations.

However, we recognize that particularlydraulic characteristics are likely to vary across the peat
profile and this vaability is not detailed in the used modehsmes. The thermal characteristics
(heatcapacity and conductity) in the organic, saturated or neaaturated peat soils with porosity
>0.80.9 arehoweverdominantly determined by liquid watend ice contets.

- Table 2 suggests a fixed vegetation for ISBA, but nothing for MEB. How does MEBkNno
much of the grid box is vegetation and how much is vegetation air space? Does it change
over time? What are the implications? Please clarify.

In MEB, the vegetatioinput includesegetation typeLL Al and canopy height. Vegetation properties
used inthe different canopy process parametrizations are derived ffwse inputs

In the paper|281-283:a { dzZY YSNJ [ ! L | yR @S3Sil G4A2Yy KS& IK{i ¢SNB
winter LAl was estimated according to the proportion of deciduous and conifergeistien on

each sitee Wispossible to provide monthly LAI and canopy height wauaccount for seasonal

variability in foliage density. Weave estimated thenorthly LAI cycle between the LAImin and

LAlmax Table 2.)Indeed, achestimation together withthe knownchallenges in ksitu LAI

estimates brings uncertaintieg/e are going to publish the parametiles(so called namelistsjs

electronic supplementfahis article

¢tKS wgSaSia (i2NBsWIEBE IRt existMEB. However, the part of the
vegetation through which light passes without hitting the leaves is computed aisimgalledsky
view factorwhichdepends on LAIna avegettion dependantconstant (see Boone et al. 2017 Eq.
45). This means that the larger the LA, the less light goes thrilgkhe vegetation air space is
smaller).

We will revise thenanuscriptto be clearer in thse regards.

- In Section 4.4., the authoecknowledge that the lack of internal water vapmauses errors
in heat exchanges between the snow and the soil and therefore potentially affects modelled
soil temperatures. Knowing this, can the authors demonstrate that accounting for (an
assumed) SOG not a way to compensate for errors in the soilrthal regime that are
caused by other processes that are badly or not represented?

The implementation afrganic contentin the solving of thermal diffusion was done considering the
known thermal propertie of this materiglwithout any specificalibration of parameters to

reproduce soil temperature observations. This way, we can reasonably assume that the improvement
obtained in soil temperature simulatisnis obtanedfor an appropriate physical reaso@bviously,

errors and error compensatiodsie to unresolved processalsvays remain in any numerical model

and it is difficult to demonstrate their influenoe absence of influencgithout implementing these
unsolved processgénd vapor transfer is amaolved process in most stabéthe-art LSM) This

intrinsic limitation of anynumerical model will be mentioned in the revised manuscsipe also our
response to reviewer 1.

- There are far too many plots that are not even referenced in the text. Thene thre
performance metrics in the plot3he more is not the better. Please reconsider whether you
need 86 windows/plots in 16 figures and consider presenting your results in line with what
you are highlighting in the text. For example, the different partthe energy budget are
important in dfferent seasons, so why not have seasonal plots? You are asking the reader to



compare seasonal plots (I5B17), it is your role to facilitate this if you believe this is
important.

We thank the reviewer for poimy this od. Please see our answer earliegardingour effort to
reduce the information contenbf somefigures However again,please note the comment of
Reviewer 1 appreciates the completeness of the resultsherfugh quality of thefigures.Therebre,
we also prefer to move some Figures in the AppendifoaiBlipplementather than removing
information that we believe is nessary to fully understand the model behaviour for the necgtert
readers. Further, we believe the performance metrics atatgpsupport each otheihe performance
metricsprovidequantitiesto otherwisequalitative illustrations of the figuregmportant in
understanding the model performancgee also the answer below regarding Figure 7.

We are going toevise the manuscrigt L516517 as:

GThe relativauncertainties in simulated and observed energy fluxes are significantly greater in winter
than in summerPerformance of theimulatedsummer engayy fluxes izery goodseeAppendix C

Minor comments:

The list of symbols and acronyms is huge and it makes it very hard to followetiescript, having

to go back to previous pages to remember what is what. | would strongly advise the authors to make
it easier for readers byaving one or multiple tables describing the abbreviations, acronyms etc. It
may also help the authors catch sornmat are not described (e.g. rho_sng).

We are going to add Tabledescribing the abbreviations and acronyms.

Abstract: | disagree thatthe m&df Ay Of dzZRSR | aNBFt AaGA0¢ &az2Af GSE
y2i aNBI tparase.t £ SI aS NB

Gonsideringhesepeatlandsoik as 100%organic matter is indeed realist&s we have explained in

0KS Wwa2RStQ 0O2YYSyiao

L85: Incorrect reference. Krinnet &. (2018) do not provide any information at all about soil texture

at ESMSnowMIP sites; Menard al. (2019) do.

Thank you, this will beorrected.

Section 3.3.4: The models neglect LSA increases due to intercepted snow, but does intercepted snow
sublmates? | could not find the answer in the manuscript even though a large percentage of

snowfall is kown to sublimate in coniferous forests (see Essery and Pomeroy, 2001
http://www.merrittnet.org/Papers/Essery_Pomeroy_2001.pdf for references).

This is a god point, and yesntercepted snow can sublimaile MEB This will be mentioned ihe
revised manuscript

Eq 9: Given how important snow density (rho) is to the calculation of the snow effective thermal
conductivity, it would be helpful to know how rhe calculated.

You are right, snovayerdensiies arethe main driver osnowthermal conductivityHowever |t is
not possible to provide a comprehensive description of all snow processes in this paperdocused



model application and evaluatiofonot make the manuscript longer,enare going to addetailed
citationsto the model papers and equatiomsimbersdescribingalling snow density, compaction,
and associated interacting processes

Figure 1: What is the point of the top plot? We can hardlywhere the sites are located in Finland,
which would bemore interesting than knowing where the boreal land biome is in the whole world.
Also, could you please indicate the scale of the aerial images? Do they cover the EC tower footprint?
If the scale is lger than the footprint, then, again, what is the pdiithe images should be

proportional to how the sites are used. The manuscript presents site simulations, therefore we
should have an idea of what the sites looks like. Otherwise, scrap Fig 1 altogetheimply present

the sites as the parameters thatpeesent them in the model.

The goal of the top plot is to contextualize our study sites inside the boreal land biome and to
illustrate the extenbf this biome around the Northern hemisphér¢e have evised Fig. 1 to include
site locations inside Finlarahd the aerial images to include scale bar (seeZatjthe end of tlis
documeny. In addition, we are going to add sithqtos to theSupplement{see Fig2 at the end of
the documeny

CA30 by¥aSRBSRBRE i GKS adthadiyvigile 6 KS OF LIGA2yd |t a2

Thanks for pointing outyill be corrected .G is hardly visible because its magnitude is very low
compared to other fluxed his will be highlighted in the revised manuscript.

Fig 7 and othes: Do we really need scatterplots, qqplots andesaries? They are not all referenced
in the text. If you want to use them all, please explain why, but | would advocate choosing.

We believethat the use of time series plots and scatterplots support edobrotime series
qualitatively illustratepart of thesimulations (when and what are the errors) while scatterplot
gather all the data points for thiill simulation periodwhether or nottime seriepatternsare
consistenbr relevantfor the fullsimuation). Qgplotsclearly identify the mean biasésr the fullobs
mod sorted distributionWe understand that it may take a while for reader to process all this
information, butwe do notthink this would be &alidreason to removeome of themlndeed the
impact on snow covesimulations can be very different between systematic errors andvangng
errors of energy fluxes

Fig 7: Why did you choose that specific year for the times@rie

Thiswinter representgypicalsnow conditions for both sitesnd good availability ofipwards
radiation observationsThis will be mentioned in the revised manuscript.

L442: Same as in the abstract. | disagree that the model includedN® I ft A a G A O¢ a2Af LINE T
@t dzSa 6SNB | aadzYSR: y23G aNBlIf¢od

SeeouranswénWa 2 RSt Q .02YYSyia

[nchboY GiGKS &adzYYSNI SySNH@& FfdzESa 6SNB Yla22NIiég AYL
G2 dzyAGeéeéd LA G§KSNB | edettdrifiaction kol Sr iNtdkwdakto (2 | & & A Z
GAYLINR @S¢ (KS SytseMmmigrebdor?ESa |t oSAG T2

You are right, this ia way to tweak thd SBA composite approach, aihevasdoneby e.g.Vernay et

al. 2022 Vegetation fraction is commonly applied @95 in ISBA, which is by no means physical
either. The benefit of an accurate getation fraction depends on the way interactions between



vegetated and noivegetatedparts are representedHowever, assessing this was beyond the scope
of this study

Our point is that such composite approachbrigy very lightly linked to physical rétanship between
soil and vegetationWepresented alternative ways to optimally apglychmodel to these four
environments.

L566: Do you mean Menard et al (2021)?
Yeswe apologize for this incorrect reference which will be corrected in the revisedsonignu

L584592: This is a very important paragraph on how not to misuse or repurpose models. Splitting
this manuscript into one data description and one model simulatipaper would prevent such an
important message from being buried deep under too mutbrmation.| would also like to see this
message somewhere in the abstract.

We thank the reviewer for the importance he/she has identified inpdniagraph We have
explained earlier in this response why we prefer to not split the paper in two pattsdaed we will
insist on that point in the conclusions and abstract to better emphasize this message.

{SOGA2Ya noodm b n do O dxii R2KNEG QF tAl faf OR2RY LANRSYSI & SAé ydE
GSNE K2ySad Fo2dzi K2¢g NMRISR2FI YIRS NBAJA YiayY® SABA ¢
manuscript. Would the authors consider be this transparent earlier in their manuscript?

Thanks for the comment; we agree the importancalentifyingand openly communicating the
ONAGAOIRQ Wi BIPRAMI & yGR LI NI YS{GSNE A gan(is¢ript@&é @ ¢ KN d
plan tobe even more transparent and clear on simadequately dscribed processgand

parameters that cannot be readily derived from observations / available data. These include, for

instance, the alternative formulations for turbulent exchange in stabhelitions (Sec2.3.2 Figs4,

5, 6. We believe being morzitical to the modeschemes, as implicitly suggested by the reviewer,

will further improvethe manuscriptand make it nore usefulcontribution to SURFE3howand LSM

model communities.

Figure 12: This is very confusing. The legend convention apphasite of Fig 4. where solid colours
are the model, dashed are observations... Please be consistent.

As requested, waregoing to change theashed lines to solid.

l682cyoY 52S8& GKA& YSIy (KIFIG &2dz YIé& KIag I OKASSSI
wrong reasons i.e. because one badly represented process compensates for another not

represented at all (e.g. overestiriiag snow density may cause snow depth to be as low as if the

model had accounted for lateral snow transport).

With the available prcesses implemented in the model, it is again not possible to be affirmative on
error compensations. Here, the parameteriaatd wind impact on snow density is designed to
replace the fact that snow transport is natplicitlysimulated.Regarding snowehsity, eror
compensation with falling snow density, and mechanical snow compaargonbviously possiblaut
difficult to identify without more detailed observatiorRegarding snoweight, error compensation
between snowdensity and snow mass are indeed also possible,anptt of snow mass errorthat

can be explained by the absence of erosion/accumulation in the n@giegoal in our discussion is



to help the eader to easily identify the unresolved processes wengagine having significant
impacts on our results, and to be awarenudst possiblesrror compensatios.

Despite these limitations, we believe that it iscafair to present results as satisfactory when the
magnitude of snow height and energy fluxeeemlistic even if not always for the good reasons,
because realistic estimates of snow extent and energy fluxes is an important criteria to have realistic
boundary conditions in NWP systems and GCM.

L699701. Information about the footprint of the EC tewshould be given earlier in the manuscript.

Please see our response to the general comments eatrlier.



A) LOMPOLOJANKKA (N-WET)

Figure2. Study site pictures (Lompolojankka (PextéAho), Siikaneva (Alekseychik et al. 2022),
Kenttarova(Bastian Steinhofknopp), Hyytiala (Kolari et al. 2022)).



Figure3. A) Study area locations inside the boreal land biome (green area, Olson et al., 2001), B)
closerstudy sites locations iriffand (Source: Esrgnd aerial images of each sit€) Lompolojankka
(N-WET), DKenttéarova (NFOR), E) SiikanevaW&T)and F) Hyytidla (FOR (NLSF, 2020).



