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Scatterometers as Ice
Climate Record Sensors

Glacial ice & icebergs
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lce Shelf Collapse

On Feb 28, 2002 the

Larsen B iceshelf RN
collapsed and over a few isas
weeks virtually explode ;

Into the Weddell Sea

QuikSCAT observed this
collapse and has helped
diagnhose Its cause

May help predict future
collapses

DGL Aug 09
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Local warming leads to surface
melting

Melt water percolating into cracks in
the ice and refreezing weakens the
shelf, eventually leading to its collapsi

Monitoring melt conditions can help
predict the stability of existing ice
sheets




Brigham Young University

D
r=
IS

%

C
O
@

c

QD

%
O
O
T
<
O
)
—

S
O

QD
0
o
C
O
O
i
D
=
p
o
©
=
o,
%
.S
©
—







.-
CA
e Q AT b :
A A
DD
JOId all( ali(C
» ) ( (AN (AN (
U D al 10 o 5

Study point 7

D100
iks)
o
C > Al E 0 @ Cg 8
ODIC C U
o
Non melt
©  Melt Study point 19
10 10
. 0O-00 © oo-o1
o - i " 1 (] %
g 3
& L &x% - "‘%*-;ﬁ'
= " Sk BN
Miteranii, - Pt ¥ -_‘ = -
! AT} —20 10 o 185 —20 10 0
10 . 10
" —pe 02-03
< B < B —> <> & "
Non-melt Non-melt Non-melt = 0 of » 0 .g
or o o ’rﬂg
elt It It Melt
= —10
%o —20 —10 0 93 —_20 10 0




Brigham Young University

Cross-Validating Microwave Measurements

Passive & Active Observations
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Melt Season On-set

Melt Onset 1999-2000 I ;';' Melt Onset 2000-2001

Note early melt
onset on the
Larsen Ice Shelf
for Austral
summer of 20C-
2001 compared to}
other years.

No melt
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Melt-Season Duration
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Total Melt Days 2002-2003

No melt

0

Breakup of the
Larsen Ice Shelf in
Jan 2002 due to
localized warming
and melting after
longer summer melt
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Other Studies

Various groups, some products operationally being produced
Melt onset / Duration / Refreeze

— Seaice (botih poles)
— Greenland
Antarctica
Canadiian Arctic ice caps
Alaskan and Canadian boreal forests
Snow accumulation and/or duration
— Greenlan
— Antarctica
— Canadian tundira and boreal forest
Soil moisture & flooding
Sand dunes

Vegetation and crops

Sea ice extent / concentration / motion
— Scatterometer data complements passive microwave results
— Higih resolution (SIR processing) improves maotion tracking

DGL Aug 09
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Enhanced Resolution

Scatterometer Imaging

Images on standard grids

— Aids in comparison and data fusion with otherssenso

— Standardized incidence angle (ER'S- NS GSC AL GSDA
Resolution enhanced products

— none (gridded or ‘drop in the bucket’ averag:

— AVE

— SIR

AVE and SIR enable higher spatial resolution

— Support studies otherwise not possible

— Fner scale/detail, reduced spatial smearing coegity gnddied
Extract azimuth modulation, incidence angle dependence

Global scatterometer images available from the Scatterometer Climate Pathfinder
www.scp.byu.edu DGL Aug 09
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Enhanced Resolution
Scatterometer Imaging

Trade spatial and temporal resolution
— Comipine muiltiple passes
— Separate products based om

. single pass (wind
. local time-of-aiy
- daily
. multi-aimy
— Longer integrations improve spaitial resolutiomn,
reduce noise
. Smooth temporal change

Global scatterometer images available from the Scatterometer Climate Pathfinder
www.scp.byu.edu DGL Aug 09
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How effective Is scatterometer
spatial resolution enhancement?_

JD 200, 2007 QuikSCAT slices
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25 km gridded (grd) image
“drop in the bucket” average
(conventional imaging)  DGL Aug 09
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How effective Is scatterometer
spatial resolution enhancement?
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AVE (2.225 km pixels) 25 km gridded (grd)

JD 200, 2007 QuikSCAT slices (one day) DGL Aug 09
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How effective Is scatterometer
spatial resolution enhancement?

AVE (2.225 km pixels) SIR (2.225 km pixels)

JD 200, 2007 QuikSCAT slices (one day) DGL Aug 09
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How effective Is scatterometer
spatial resolution enhancement?
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3 day SIR (2.225 km pixels) 1 day SIR (2.225 km pixels)

JD 200-203, 2007 QuikSCAT slices DGL Aug 09
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How effective Is scatterometer
spatial resolution enhancement?

-—

3 day SIR (2.225 km pixels) 30 day SIR (2.225 km pixels)

JD 200-229, 2007 QuikSCAT slices DGL Aug 09
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Temporal/Spatial Comparison

. 1day GRD ' 1day SIR 4 day SIR
(Conventlonaklmaglng) |
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1 day AVE 30 day SIR

JD 200, 2007 QuikSCAT slices JD 200-229, 2007 QuikSCAT slices
DGL Aug 09




Larsen Ice

Shelf Time
Series

L1B=egg center within 25 km of SIR pixel center




Partial List of Publications using SCP Data

EOQOS Electronic Supplemen

http://www.agu.org/eos elec/010126e.html
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10log,,s°(9) =
A+B(g- 40°)
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ASCAT Spatial
Resolution Enhancement Plans
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View from the Space Station

25 miles

12 miles



Ship view of an iceberg

60 feelt high

I

600 feet deep
l

(John Helly)
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QUIKSCAT Iceberg Tracking



Major iceberg
calving events

National Ice

| Center count;
First radar low OK

observations
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Summary

QuikSCAT & ASCAT data are proving effective in
cryosphere science studies

Improved temporal resolution of melt in Greenland and
Antarctice

Scatterometer data providing insights into the
physical structure of snow and firn
Azimuth modulation due to layered snow dunes
Seasonal signature
Melt progression
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