
Earth Syst. Sci. Data Discuss.,
doi:10.5194/essd-2017-1-AC1, 2017
© Author(s) 2017. CC-BY 3.0 License. O

pe
n
 A

cc
es

s  Earth System 

 Science 

Data

D
iscu

ssio
n
s

Interactive comment on “The Global SMOS Level 3
daily soil moisture and brightness temperature
maps” by Ahmad Al Bitar et al.

Ahmad Al Bitar et al.

ahmad.albitar@cesbio.cnes.fr

Received and published: 8 April 2017

We thank the referee for his constructive comments. We provided the answers to his
comments hereafter. We attached a rivised version of the manuscript that accounts for
the comments of the two referees.

Comment : General comments This paper presents the SMOS L3 SM products. The
paper is well structured and presents key elements for this dataset which is already
used by numerous scientific groups. In this respect it was a needed paper.

Answer : We thank the referee for this positive comment. Indeed this dataset is widely
used by the community either for the soil moisture or the brightness temperature prod-
ucts.
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Comment: When comparing the L3 and L2 products with in-situ data, the statistics
(RMSE, bias etc) for the L3 product are not improving the L2. The wet bias, from
my point of view, is not sufficiently explained. I would suggest to deeper analyse the
reasons for that bias and also to include in the conclusions some outlook to /try to
improve this.

Answer: The statistics in table 5 and 6 show that the RMSE, R and SEE of L3 and
L2 datasets are quite similar but they also show that main improvement of L3 was the
increase in the number of retrievals as mentioned in the manuscript. There are very
few studies that have used both the L2 and the L3 SMOS data to evaluate them with
respect to in situ measurements. However, the results presented here are in perfect
agreement with those of Kerr et al. 2016 (RSE).

On the issue of bias: Considering that the bias is computed as (in-situ – retrieved soil
moisture) the negative bias corresponds to drier soil moisture retrievals. This was clar-
ified in the text. The absolute values of bias are smaller than 0.04 m3/m3 except for the
Benin site in ascending orbits. Considering the local measurement errors, the differ-
ence in the representative depth (sensing depth) and the impact of spatial heterogene-
ity, the bias values can be considered as low. For instance Vaz et al. 2013 estimates
the sole errors from in-situ sensor of about 0.015 to 0.025 m3/m3 . Nevertheless we
agree with the referee that the bias is in one direction and more investigation is needed
unfortunately there is not a single simple answer to that. SMOS SM can show a wet
or dry bias with respect to in-situ measurements depending on the sites. See for in-
stance the barplots of Figure 5c of Kerr et al. (2016). Notice that on average the bias
is towards drier values than the in-situ measurements but that there are positive and
negative values. The same behaviour has been found in other studies see for instance
Al Bitar et al. (2012) and Table 2 in Al-Yaari et al. (2017 RSE), where the mean bias for
different in situ measurements networks is positive of some networks and drier for oth-
ers (both for SMOS L3 and applying LPRM to SMOS brightness temperatures). Very
detailed studies at site level would be needed to understand if the bias is just a con-
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sequence of these representativity effects or in can be reduced for instance using very
high spatial resolution land cover auxiliary data. For instance Draper et al.( 2012) listed
the reasons of the bias between in-situ and remote sensing based soil moisture from
AMSR-E. Unfortunately that kind of studies is beyond the scope of this paper, which is
devoted to the presentation and discussion of a global dataset. Following the referee
comments, the manuscript has been modified accordingly including the complemen-
tary information given above.
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Specific comments Comment: L73 not clear what decadal time series means. 10 days
periods, 10 years?

Answer: The ESA CCI aims at generating long time series in support of climate change
studies and here decadal means 10 years. We clarified in the text.

Comment: L77 Please precise that you refer to ’passive’ microwave sensors (not ac-
tive)

Answer: Done

Comment: L170 - 178. Not clear what you are trying to explain here. It might seem the
decrease of TB measurements is related to the calibration phase. Might be clear if you
just plot the average number of measurements as a function of the swath position

Answer: Two reasons of change in TB numbers are depicted in the panels. The first
is due to the calibration phase leading to a decrease of number of TBs. This is of low
impact. The second is due to the acquisition configuration or the reduced number of
TBs when the point of interest is at the limit (or border) of the swath. This can lead to
failure in the retrievals. We updated the text for clarity.

Comment: L474- L475 Is it really higher difference between ASC/DESC passes than
between polarizations. How can that be? And why? What about emissivities?

Answer: Yes, the differences in TB for ascending and descending orbits are higher
compared to the differences of TB at different polarizations. This can be associated to
two reasons: First, the L1 algorithm in SMAP and SMOS does not use the same con-
figuration for the computation of the Faraday rotation. The Faraday rotation is impacted
by the TEC (Total Electronic Content) in the ionosphere. SMAP algorithm uses the
Stokes 3 parameter to account for the Faraday rotation, while auxiliary TEC files are
used in the SMOS algorithm to compute the Faraday rotation. The ionosphere TEC is
very different between ascending and descending orbits as the heating during the day
results in an increase of the TEC in the afternoon. The second is that the RFI proba-

C4



bilities are very different between ascending and descending orbits due to directional
aspects and they are closer between H/V polarizations. This explanation was added to
the text.

Comment: L508 Refers to ASC right? What about DESC?

Answer: We present here the results from descending orbits from SMAP that coincide
with the 06H00 AM local timing against the ascending orbits from SMOS which are also
at 6H00 AM. The SMAP mission is not delivering L3 product for ascending orbits which
coincide with 18h00 local timing. The Ascending orbits are only delivered at L1. L1 are
not time synthesis (global maps) at Top of atmosphere and not readily comparable with
L3 SMOS data. We clarified this in the text.

Comment: L524 - 525 Only for ASC. Why? Answer: Please check answer above.

Please also note the supplement to this comment:
http://www.earth-syst-sci-data-discuss.net/essd-2017-1/essd-2017-1-AC1-
supplement.zip
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