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Spial vriality nd tempral treds of
snowmelt processes on Antarctic sea ice
‘observed by satellite scatterometers
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Temporal evolution of surface properties @ AN/
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Temporal evolution of surface properties a' AN/

Objective

Deriving onset dates of
seasonal snowmelt
processes on Antarctic-
wide scales and its inter-
annual variability
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Snowmelt patterns from passive
microwave observations
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Method: Analysis of diurnal variations in brightness
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Snowmelt patterns from passive oA/
microwave observations
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Temporal evolution of radar backscatter a' AN/
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Temporal evolution of radar backscatter a' AN/
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Temporal evolution of radar backscatter a' AN/
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Temporal evolution of radar backscatter

VI

Weddell Sea Indian Ocean
snow
= ——— winter ———|— pre-melt —| melt {——— autumn/winter ——
) 3 5 % °r ‘_Ugre *Ugwelt —dao‘ 10
la a7 -8+
Antgrctic L] z n "
Peninsula 2 6 10
Bellings- a -121
hausen @
asen g . A o
Amundsen N Ob o
Seas & 16+ ~
S Q
S o
Om : ° -18 - @
z 10w &
g 20
"ui2 5 22 WWM \
LU m 07\ 08 09 10 11 12 01 02 03 04 05 _ 06 —
\ Year 2003/2004 -
p Western —
m Perennial sea ice Ross Sea ;. ‘\\Pacific Ocean \\ _ - -~
\ _ - -
| ) -~ |
| *— QSCAT- | ASCAT ———|
VU ] s ] ! ] H " I 7 ; n !
—~ '8 N
m -10 - i .
SR M,
C)b -16 —
-18 - _
20+ _
1 | | 1 | | | 3 h (41 A 4 & & 4B | | | | |
93 94 95 9% 97 98 99 00 01 02 03 04 05 0O6 O7 08 09 10 11 12 13 14
o0 o0 do® v TeSMO SMO
pre melt ﬁHELMHOLTZ

| ASSOCIATION



Spatial variability of snowmelt onset dates @ pAn//
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Differences between Ku- and C-band

C-band:

» ERS and ASCAT
scatterometers
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Ku-band:
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Time series of snowmelt onset dates S AN/

[ I [ I
Feb,01 = All regions B
Jan,01 - }
/\ /—-—-\ _ ’ /\ -
() -7
® Dec,01 - ]
Qo
Nov,01 |
OCt,01 — 0 0 0
L L pre Tmelt do TeSMO SMO
1994 1998 2002 2006 2010 2014

No significant trend in snowmelt onset
dates but large inter-annual variability
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Onset dates from different sensors

Scatterometer 60 — Perennial sea ice
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Onset dates from different sensors S AN/
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Onset dates from different sensors

Hypothesis:
Different sensors respond to snow melt processes
in different depths within the snow cover

Pre-melt from Snowmelt from Snowmelt from
scatterometers Ku-band Ku- and C-band
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Summary S AN/

= Retrieved snowmelt onset dates show a latitudinal
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= Correcting for sensor differences between Ku-and C-band

scatterometers allows to compile a backscatter time series S

= Snowmelt onset dates show no significant trend but a large ﬁ 5
inter-annual variability for the study period fa @H H

QSCAT-ERS-2 QSCAT-ASCAT

= Using satellite remote sensing sensors with different signal
frequencies might allow to describe snowmelt processes in .
different snow layers =is

= |mprovement of energy and mass budget calculations

for the ice-covered Southern Ocean ] > ] )

= Knowledge gain on uncertainties and spatial variability T e T
of space-borne retrievals of sea-ice concentration,
sea-ice thickness and snow depth
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