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OBJECTIVE: Isolate leads in order to improve sea level records
INn sea-ice covered regions

CS-2 full stack information

A new parameter: the stack peakiness (SP)
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Maximum power as lead classifier?
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CS-2 full stack information
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CS-2 full stack information
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CS-2 full stack information
Previous CS-2 Exploitation:

- Ricker et al. : 6 indeces ( Stack Standard Deviation, Stack
Kurtosis + Waveform Right and Left Peakiness )

- Wernecke et al.: threshold on backscattered power

Stack data available from GPOD http://gpod.esa.int. Example:
stack radargram over sea ice

0.50

160 0.45

0.40

140 10.35

3 10.30
£

3 120 10.25
S

S 10.20
|

100 0.15

0.10

80 0.05

82.4 82.3 82.2 82.1 82.0 81.9
Latitude

Deutsches Geodatisches Forschungsinstitut (DGFI-TUM) | Technische Universitat Minchen

Normalised backscatter power


http://gpod.esa.int/

CS-2 full stack information

Side Lobe Orbit

‘Lead stripes” due to side- .
lobe effect: L
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CS-2 full stack information

1\ side Lobe Orbit
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A new parameter: the stack peakiness (SP)

TUTI
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A new parameter: the stack peakiness (SP) TLUTI
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A new parameter: the stack peakiness (SP)

Stack Kurtosis
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Analysis against Sentinel-1 SAR

—1 = 05 Sept. 2015
—2 = 05 Sept. 2015

3 = 09 Sept. 2015
—4 = 09 Sept. 2015
—5 = 11 Sept. 2015
—6 = 15 Sept. 2015

TUTI

SAR pixel resolution = 40x40 m (then
filtered to decrease random noise)

CS-2 along-track resolution = 305 m

...after Hamming-windowing = 400 m
(Scagliola, 2013)

BUT a lead dominates altimeter echo
for over a km (Armitage and Davidson 2014)

—1 = 23 Nov. 2014
—2 = 20 Dec. 2014
3 = 22 Dec. 2014
—4 = 25 Dec. 2014
—5 = 01 Jan. 2015

¥ |—6 = 22 Jan. 2015

Deuts




Visual Analysis against Sentinel-1 SAR TLTI
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Visual Analysis against Sentinel-1 SAR TLUTI
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Quantitative Analysis against Sentinel-1 SAR TUT

Lead SAR leads spotted | CS-2 leads not
Detection by CS-2 confirmed in SAR

(‘true leads’) (‘false leads”)

Stack 64% 56% 1.1
Peakiness

Ricker et 55% 47% 1.1
al.(2015)

STACK PEAKINESS equals a 6-parameter classification

NADIR IMPROVEMENT not seen in the quantitative comparison with SAR.
Why?
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Quantitative Analysis against Sentinel-1 SAR

Lead SAR leads spotted | CS-2 leads not
Detection by CS-2 confirmed in SAR

(‘true leads’) (‘false leads”)

Stack 64% 56% 1.1
Peakiness
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5

Quantitative Analysis against Sentinel-1 SAR

Lead SAR leads spotted | CS-2 leads not
Detection by CS-2 confirmed in SAR
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Maximum power as lead classifier? TUT
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Maximum power as lead classifier?
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Conclusions

- Stack data are important. We need them easily available (thanks
GPOD)

- We propose the introduction of Stack Peakiness as standard stack
parameter
- SP classification is at least as good as multi-parameter
classification
- SP and multi-stack analysis are a promising tool for nadir lead
detection

- Absolute power is probably not a reliable nadir-lead classifier. Relative
power might be.

We have developed an automatic SAR image processing for lead detection ->
See Felix Muller's OSTST Poster IPM_014
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CHECK OUT: Discussion paper in “The Cryosphere”. Lead Detection using CS-2 Delay
Doppler processing and Sentinel-1 SAR images
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Cryosat 2: i .J,,M: —

Sentinel 1: Sentinels Scientific Data Hub and Sen’tmel 1 Toolbox
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