Thereply to the anonymousreferee #1 (RC2)

We are thankful to the referee for the careful megf our manuscript and for the valuable
comments. We appreciate all the comments; we tbekntinto account while preparing the
revised version of the manuscript.

Below, the actual comments of the referee are givenld courier font and blue colour
The text added to the revised version of the maipiss marked byed colour

The authors compared the cloud liquid water path de rived from SEVIRI and
AVHRR with ground-based Hatpro measurements. The an alyses are focused on
the scale difference problem and the land-sea LWP g radient. The authors
found that compared to Hatpro LWP, the SEVIRI LWP h as no bias, AVHRR LWP
has a positive bias. The The paper is well-written. A description of the
SEVIRI dataset is missing, although the authors ref erred to their earlier
paper.

We are grateful to the referee for the positiveeassient of our study. The comment about the
description of the SEVIRI dataset is discussedwelo

Line 21: ‘...and a high bias () of the AVHRR results... ". high bias or
positive bias?

“High” was substituted by “large positive”.

Section 2: Which SEVIRI LWP dataset is used in this paper? Please give a
short description of the SEVIRI LWP dataset in Sect ion 2.

We added a short description of the SEVIRI datasst in the beginning of Section 2. For
consistency, we also included a brief descriptibnthe HATPRO dataset. The text in the
beginning of Section 2 now has two more items ia list of important points and reads as
follows:
“The detailed description of the RPG-HATPRO and 8tVIRI datasets that are used in the present study
has been presented in the article by Kostsov ef2al18). Here we briefly enumerate the most imptrta
points:
1) The 14-channel microwave radiometer RPG-HATPRO égation 3) has been routinely functioning at
the measurement site of St.Petersburg State Untiwgs9.88°N, 29.83°E) since June 2012 with a
sampling interval about 1-2 s and an integratioretilL s.The LWP values together with temperature and
humidity profiles are derived from the microwaveiedion brightness temperature measurements (zenith
viewing mode) by the retrieval algorithm which iased on the inversion of the radiative transfer
equation and uses the well known and widely appdippgroach of simultaneous retrieval of profiles of
several atmospheric parameters that influence dldéative transfer at frequencies corresponding to
spectral channels of a radiometer.
2) The SEVIRI-derived LWP measurements are part ottimate data record CLAAS 2 (CLoud property
dAtAset using SEVIRI — Edition 2). It was createy the Satellite Application Facility on Climate
Monitoring (CM SAF) based on the SEVIRI measurerseah the geostationary MSG satellites.

CLAAS data record was created from measurementdl SEVIRI instruments onboard the MSG 1-3



satellites and covers the time-span 2004 — 201¥I8Escans the earth with a temporal resolutiorl 5f
minutes. In the vicinity of St.Petersburg the grbynixel size is about 7 km. In the study by Kostsbv
al. (2018), non-averaged LWP and CPH (cloud phfsk)s (level 2 data) from the CLAAS 2 dataset
were used for the time period of ground-based waigilata.

3) The time interval 1 December 2012 — 30 Novembe#2@4s taken for the analysis. ...

4) .7
Lines 141-142, 3) The subset contains...: What is the size of the regular
grid? ‘4) The AVHRR data are based on AVHRR GAC..." M ove this item after

‘1) The data version is...’

Item (4) has been placed after item (1). The sizeeregular grid (0.05°) has been indicated:

“4) The subset contains sampled data on a regulhmgth a step of 0.05° (no averaging done). Inregrid
cell, the AVHRR pixel with the smallest satelliterith angle is collected.”

Close to Line 275: In the WH season, r_c seems incr easing with averaging
interval, but not in the CD season. There are diffe rent number of SEVIRI
LWP data in WH and CD. Will this impact the r_c in the WH and CD seasons?

To our opinion, the difference between numbersaia goints for the WH and CD seasons is
small and produces no impact on the correlatiorfficoents. We have made the appropriate note
in the text in Section 4 close to line 280 of theised text:

“To our opinion, the difference between total nunsbef data points for the WH and CD seasons is|sandl

is not the reason for the obtained seasonal feature

Line 301-304 , explaining the features in Fig. 6: W hy the LWP and LWPU
have a linear relationship in a logarithmic scale?

Addressing this point we added the following seogeafter “First, the dependence of LWPU on
LWP on a logarithmic scale is very close to linfarboth instruments.”:

“Since the analysis of the LWP retrieval algorithosed for processing satellite data is beyond ¢bees of

our study, we can not discuss the reasons for depandence.”

Paragraph started from line 361: The authors sugges t the land-sea LWP
gradient is caused by the coarse resolution of the snhow/ice mask used in
AVHRR. Please explain what snow/ice cover data are used in the AVHRR LWP

product and the spatial resolution of this data.

In this comment the esteemed referee pointed atatt®ence of any confirmation of our
suggestion about the coarse spatial resolutiohe@fAVHRR snow/ice data. We absolutely agree
with this comment. However, we do not have at aspakal the snow/ice data which have been
used in the AVHRR LWP retrieval process. These datanot belong to the level 2 products.
That is why in the submitted manuscript we declaf@hk discussion of the problem of identification of
clouds and ice/snow covered surfaces is beyond the scope of our study.” Nevertheless, taking into account
the importance of the problem and the importantroemt made by the referee, we added some
general information about the procedure of creatiiogid/snow/ice masks. The new version of
the paragraphThe discussion of the problem of identification of clouds and ice/snow covered surfaces...” IS the
following:



“The analysis and discussion of the problem of fifieation of clouds and ice/show covered surfates

beyond the scope of our study. We only note thet én important problem which attracted muchrdibe

in the studies relevant to remote sensing of atimasp state and composition from satellites. A v@etailed

overview on existing algorithms for cloud and sndetection on AVHRR imagery can be found in the pape

by Musial et al. (2014). Based on this paper, wirmiseveral principal features relevant to thasidered
problem:

1) A cloud mask allows discrimination between surfaocd cloud signals and it is a common input to the
generation of satellite products.

2) A misclassification in a cloud/snow mask propagaieshigher-level products and may alter their
usability.

3) The majority of algorithms for cloud and snow déitat incorporate a series of spectral, textural/and
temporal tests which are arranged in a decisiandoheme.

4) Ancillary data are required for a threshold pararisation, which might be divided into meteoroladic
and surface data sets. An instantaneous atmostetéiccan be estimated either by climate modeby or
rough approximations based on climatological meanes. Usually, such simulations are of low spatial
resolution. Another source of inaccuracies is terapsampling of a climate model.

We do not have ice/snow data used in the AVHRRen&dt algorithm at our disposal, but item (4) ire th

presented list is a kind of confirmation of our gagtion about the coarse resolution of the ice/sdata

being the reason for abnormal LWP land-sea grasliever two relatively small water bodies.”

Paragraph started from line 383: The AVHRR images i n Figs. 10 and 11 are
similar to Fig. 8 but having less pixels. If you wo uld like to save one
figure, you could remove the AVHRR images and combi ne the SEVIRI images
in one figure.

The referee is perfectly right, the AVHRR images similar. We deliberately organised Figs. in
such a way that visual comparison is more convéni&mwe prefer to leave Figs. “as is”.

Line 433, ‘... between logarithms of D and Ve’ D is not defined in the
text.

We agree with this comment and edited the text whmw reads:

“We analysed both the WH and CD seasons and olbtasm@ilar results, therefore only the results
corresponding to the WH season are demonstratediaodssed. Each data point in Fig. 12 shows thé& LW
variability estimateV, at the moment of a measurement and the correspbafsolute differencB between

the satellite measurement of LWP and the grounédaseasurement averaged over 5, 10, 20 or 60 min

defined as follows:

D =|LWP,, — HAT,

(1)
wheresat refers to SEVIRI or AVHRR] indicate the averaging interval as in Eq. (5). iDbsly, one can not
expect...”
Fig. 12 shows clearly that D and Ve are correlated. Perhaps it is also
useful to make a linear fit of Ve and D, gives the slope and offset. How
do we understand the correlation between D and Ve? As explained by the
authors, there are other reasons cause the differen ces except for the
cloud inhomogeneity. It might be possible to see th e impact of cloud
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inhomogeneity if the LWP data are derived using the same algorithm and
satellite data observed at different pixel size.

We have followed the advice of the referee andhértew Fig. 12 we have plotted the linear fit

for the logarithms oD andV.. (power fit forD andVe). The values of the coefficients are given
in the text:

“The parameters of the linear fit D{=BIn(Ve)+A are similar for all data sets. The value8dafre in the range
0.76 — 0.87 and the valuesAfre in the range (-1.9) — (-1.2).”

In order to address the question of the refereatalnmderstanding of the correlation betw&en
andV,, we added the following text which also includes idea for detection of the impact of
cloud inhomogeneity given by the referee:

“This correlation is an indication of the noticeabhfluence of the inhomogeneity of the cloud field the

difference between the ground-based and the satdia. We estimate this influence as “notic€aditece it

is not masked by other error sources which arecalsly present, as it was already mentioned aboweight

be possible to see the pure impact of cloud inh@meity if the two satellite experiments are congdiet
identical except pixel size, however this is not case.”



