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Initiated by EUMETSAT, the SSMI/1 data (1987-
2007) was purchased from RSS, extension
planned.
NSIDC extended the data record with SMMR data
(1978-1987).
Visiting scientists participated the processing
chain setup and dataset collection.
Evaluation of several ice concentration
algorithms.
New processing method: atmospheric correction,
combination of ice concentration algorithmes,
dynamic tie-points, uncertainty estimates.
The dataset Is compared to National Ice Center
ice charts.

e The dataset and documentation is available from:

http://osisaf.met.no/p/ice/ice_conc_reprocessed.html




The satellites have complete global coverage daily, we have several
datasets, so why do we need another?




Sea Ice concentration estimates have errors
Different algorithms - different sensitivity

Issues:

A. Sensitivity climate trend: The Arctic sea ice extent and area
are changing together with the Arctic atmosphere and sea ice
emissivity, this is affecting the trend:

-Dynamic tie-points

B. Correlation to high resolution reference: SAR/ vis-IR/ ship
obs/ RGPS: There is no correlation between the high
concentration radiometer ice concentration and the reference
variability, some algorithms are better than others but none are
adequate (at near 100%):

-Uncertainty estimates
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Ice extent trend (10° km?/year)

Observed trends in a) ice area and b) ice extent during winter (Oct. — Apr.) for
the SSM/I dataset excluding the F8 satellite (1991-2004, black) and the entire
dataset (1987-2004, grey). The 85GHz channels were not reliable on F8. Bars
show £1 STDEV.




e Tie points are derived with
error bars:

— Prerequisite to estimating
uncertainty in ice
concentrations

e Tie points are determined
dynamically:
— Offers a consistent way to

reconcile intersensor
differences

— Takes into account
iInterannual and seasonal
signature variations




Estlmatlon o7 UNcertainties = Sources
of ice concentration uncertainty

Geolocation error when the satellite Is not exactly
oriented

Sensor noise may be different at different
channels and may therefore affect algorithms
differently

Atmospheric noise when the water in the
atmosphere Is affecting the measurements

Emissivity noise Is both the variable water
surface and ice emissivity
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Smearing error simulator

Truth 1s 1km cloud-free modis where the
Intensity or “albedo” is scaled with ice
concentration.

Each modis ice concentration pixel is assignhed a
brightness temperature (using tie-points)

Elliptical Gauss-shaped antenna pattern is used
to compute ‘measured’ brightness temperatures
at 19, 37 and 85GHz

The measured brightness temperatures are used
In the CF, NASA, Bristol, TUD and 85GHz
polarisation algorithms.

The ice concentration iIs compared with truth at
different resolutions.
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Microwave radiometers




Simulated Bristol ice concentration
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Simulated Bristol ice concentration
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Simulated Bristol ice concentration
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Uncertainty model

Uncertainty

B+D: tie-point
uncertainty and the
smearing

0% lce concentration 100%

C. Smearing offset by tie-
point uncertainty

A+E: tie-point
uncertainty and
the over/under
estimation







The smearing includes both foot-print smear and
foot-print mismatch, these cannot be separated.

The tie-point error includes sensor noise, _
emissivity noise and residual atmospheric noise

The geolocation error seems small in our trials

the total error is about 10% at 25km (Bristol/
SMMR)

the total error is about 14% at 10km (Bristol/
SMMR)

the total error is about 10% at 10km (TUD/
AMSR)




| @ osisar ‘
Future
e Periodic updates
e Model correction of nhear coastal
pixels
—Visiting scientist UH 2010
e Geo-location correction
—An Issue especially for SMMR
e Updates of the uncertainty model

—Split iInto components...
discussions with the Hadley centre

—Include structural uncertainties
e Temporal and spatial correlations

o Un(_:ertainties on the extent and area
~etimate
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Get the NetCDF dataset in EASE or PS grid:
http://osisaf.met.no/p/ice/ice_conc_reprocessed.html

iIncluding documentation, validation report, quick-looks and uncertainty
estimates.
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DownLoap Sea ice is a part of our changing climate system. Continuous monitoring of sea ice globally on a daily basis started with the launch of SeaSat in June 1978 and October the same
year Nimbus 7 both with a SMMR instrument on board. SMMR was the first multi frequency and dual polarization microwave radiometer satellite instrument which was particularly
well suited for sea ice monitoring. American satellite microwave radiometer instruments still provide sea ice observations today in an unbroken record since 1978. The Nimbus 7
SMMR brightness temperature data from October 1978 to August 1987 was provided by out partner in the project, NSIDC. EUMETSAT purchased the DMSP SSW/| data from
Remote Sensing Systems

EUMETSAT initiated the reprocessing of both microwave radiometer datasets in 2008 and the OS| SAF team developed a new processing chain and selected new algorithms. Further
development is ongoing. Both the SMMR and SSM/| datasets from October 1978 to December 2007 for both hemispheres has been processed using a sea ice concentration
algorithm and methedology which is consistent for all 7 sensors (see table below). The first version the global sea ice concentration dataset was complete in 2010. Updates are
planned with current satellites.

This sea ice product is freely available for download on this page togsther with the decumentation and validation report.

The follewing sensors have been used for producing the sea ice concentration dataset. The datasets start and end dates are listed below.

[ satemte | stat | End

[Nimbus 7 SMMR [Octeber 1978 [August 1987

[DmsP F8 [June 1987 [December 1391

[DMsP Fi1 [December 1991 [May 2000

|DMSP F13 ‘Mamh 1995 ‘Operaticna\ at the end of 2007
|DMSP F14 ‘May 1997 ‘Operationa\ at the end of 2007
|DIVISF’ F1s ‘Dscember 1999 ‘Operaticna\ at the end of 2007

Sea lce concentration algorithm overview

Algorithm

The ice concentration algorithm is a linear combination of Comiso bootstrap in frequency mode over open water and the Bristol algorithm over ice. These two algorithms have low
sensitivity to errors over their respective domains.

Atmospheric correction




SIE (106 ki)

- 45 000 krm / year

- 83 000 kn / year
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