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Bi-freque‘ncy altimetri¢c Snow depth

measurement

Based on the difference of penetration between
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The ASD Snow Depth data is

i available at AVISO+/ODATIS o
. . . 015 2‘
" (in the 2013-2019 time period) - !
o % i http://ctoh.legos.obs-mip.fr . -
std: 0 oa:nn; near\o.lf73 03/201 5 std: 0.0792025 ; mean: 0 lf;f’l 04/201 5 std: 0 oazzﬁuu ‘ mean E 09/201 5 std: 0 nq:m.m»lx n mean. o_u};w_n _10;201 5 )

Data for 2020 are also available.

¢ Please contact Florent Garnier to :
¢ have access to these data. s 3

std: 0.0851718  mean: 0.141681 std: 0.0995513  mean: 0.161246 $td: 00932292 mean: 0.166305 std: 0.107017 mean: 0.179355

Arctic : 2013-2019 Contact: Florent.garnier@legos.obs-mip.fr Antarctica : 2013-2019
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ASD mean 2014-2018 DuST mean 2014-2018 AMSR2B mean 2014-2018 .
i N g 5 T g DuST : Dual-Altimeter Snow
Thickness Ka-Ku product from UCL
A (Lawrence et al,2018)
03 _ 03 __ ; A 03 __
E E $ N, E
g g 'f : £ AMSR-2B Advance Microwave
[ (] i (3% ons TR 90°E @ . .
e e e 3 ** 2 Scanning Radiometer 2
2 E 7 . /‘;; e (Bremen version, Rostosky et al, 2018)
01 0.1 cow gl 60°E 0.1
ol T ASD: Ka-Ku snow depth product
; 00 00 s 00 developed at the LEGOS
mean: 0.15  std: 0.05 mean: 0.21  std: 0.05 mean: 0.18  std: 0.04 (Garnier et al’ 2021)
ASD std ]%314-2018 DuST Std)32r€)14-2018 AMSR2B 5Egy2014-2018
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0.06 é 0.06 -,g 0.08 %
X 3 3
0.04 ’g 0.04 § 0.04 ’g
0.02 0.02 0.02
0.00 0.00 0.00
mean: 0.05 std: 0.02 mean: 0.05 std: 0.03 mean: 0.02 std: 0.01
Comparisons of bi-monthly (March and April) “climatological” snow depth mean maps calculated Note that references are explicited
over the period 2014-2018. The standard deviation between all the data used to calculate the mean in the last slide

snow depth maps is presented in the second line.
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Comparisons between the ASD data and model snow
depth products (PIOMAS, NESOSIM, MERCATOR)
in the Arctic.

The first column presents the "climatic mean” snow
depth maps, the second column the "annual variability"
and the third column the "interannual variability".

These diagnosis are calculated from March 2013 to
April 2019 for ASD (first row), PIOMAS (second row)
and MERCATOR (fourth row) and from March 2013 to
April 2017 for NESOSIM (third row).
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Comparison in Antarctica

e % Comparisons between ASD data and other snow depth
) ’ . : - = estimations in Antarctica (AMSR-2-data from the
% ' 9 g i *‘ NSIDC, MERCATOR, GIOMAS).
e MSRISIDE el variat The first column presents the "climatic mean” snow
i , )'1, e I ~ depth maps, the second column the "annual
‘ “ A‘/ N \ K h variability" and the third column the "interannual
: s = & variability".
L~ o - 0. - = . These diagnosis are calculated from May 2013 to
'\.‘_ . 7 4 R | . 7 v ' \' T f.: October 2019 for the ASD data (first row), the
" ') : § o1 T3 e .g AMSR-2 NSIDC (second row) and the MERCATOR
B \;\4, * /=% model (third row) and from May 2013 to October 2016
] X .. for the GIOMAS model data (fourth row).
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OIB 2015-03-29 track
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a) Along-track comparison between snow depth products and the OIB snow radar data during 29" March 2015 2015 spring campaign in the Arctic.
The red envelope refers to the ASD uncertainties. b) The geographical map specifies the geographical location of this particular one-day OIB track.
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Comp'ai‘is_bn with OIB in the Arctic ~ chc=

0.5 , 0.5 y 0.5
Scatter plots comparing OIB snow
o o o :-~_ radar data (considering the 2014 to
' 2018 missions) with ASD and other

£ k £ % snow depth products (shown in the
© 2 © ; previous slides) in the Arctic
o o o
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Along-track comparison, in the Arctic, between ASD and other snow depth products (models and satellites) and the CryoVEx snow depth data

calculated from the KAREN Ka band radar (blue) and the ALS laser (dark blue) with the ASIRAS Ku-band radar during the 31% March 2017
campaign. The red envelope refers to the ASD uncertainties. The map specifies the geographical location of the CryoVEXx track.
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Along-track comparison between the snow depth products and the
IMB in-situ data.

E 2 (Top left) IMB buoys compared with satellite data; both passive and
§ N f\ﬁh active, (bottom left) IMB buoys compared with model data.

Right column shows geographical maps from data for all three periods
(20132014, 2014-2015,2015-2016). The maps presents the
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date geographical location of the three IMB buoys.

MERCATOR NESOSIM

E
F 20
a
(7] —
3 rxf” ()
= 015 .
2 ol
& w
10
0.05
o
a
(2
0.00ls : ﬁ:;
11-2013 01-2014 11-2014 01-2015 02-2016

sate 2015-2016



cnes

CENTRE NATIONAL European Space Agency
D'ETUDES SPATIALES

Uncertéinty on SIT due to snow depth  x - > {:=esa

Arctic (< .5°
rctic (< 81.5°) annual mean Arctic annual mean time series (2014-2019)

2.0 T T T T T of the averaged SIT solutions computed
' : ‘ ' ; using various snow depth products (models,
and active/passive satellite-based).

The dotted blue lines define the annual
] mean, minimum and maximum values

between all solutions (except for
MERCATOR).

: ; : : : The AMSR-2 data are not represented since
1.0 § § - . : § | they are not available over the entire Arctic
' : : ' : area.
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