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SUMMARY

The report ‘D2-21 EO data sets for the Arctic Sea ice’ provides an overview of the data set available for
studying the sea ice in the study area defined in previous deliverables. The EO data set for the sea ice
and iceberg studies covering the following data types:

e Russian Satellites data
* SAR data (ENVISAT and Radarsat2)

¢ Optical data (Landsat and ASTER)
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1 Chapter 1: Russian Satellites data

1.1 Data overview

NIERSC and NTsOMZ have compiled a Russian data set from Roscosmos archives. Based on the
NTsOMZ database, data are available from the following Satellites:

* Resours-01 #2

* Resours-O1 #3

* Resours-O1 #4

*  Meteor-3M #1

* Okean-O #1

*  Monitor-E (PSA)

*  Monitor-E (RDSA)
*  Meteor-M1(KMSS)
*  Meteor-M1 (BRLK)

For more details about the database and technical over view of these satellites see (D2.1). Table 1
shows overview of the data available from each satellite for each study area.
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Table 1 Summary of the Russian Satellites

Area Resurs01 #2 Resurs01 #3 Resours-0O1 #4 Meteor-3M #1 | Okean-O #1 Monitor-E (PSA) | Monitor-E Meteor-M1 Meteor-M1 (BRLK)
(1991-1994) (1994-1998) (1998-1999) (2002-2005) (1999-2001) (2005-2006) (RDSA) (2005- (KMSS) (2009-) (2009-)
9 15 19 12 10 20 4 300* 12

Barents Sea 2 7 6 0 0 0 0 0 0

Kara Sea 2 1 2 0 0 0 0 0 0

Franz Josephland |0 1 0 0 7 0 84 2

Novaya Zemlya 2 2 10 5 8 6 2 157 2

Severnaya Zemlya |1 0 0 0 0 0 59 8

Svalbard 0 0 0 0 0 0 0

Hajpudyrskaya 1 0 0 0 0 0 0 0

Guba

Bajdarackaya 1 2 0 0 0 0 0 0 0

Guba

Yamal peninsula 0 2 0 0 0 0 0 0 0

Dvinskaya Guba 0 1 0 0 0 0 0 0 0

Kolskiy peninsula 0 0 0 1 2 2 0 0 0

Pecorskaya Guba 0 0 0 6 0 1 1 0 0

Kolguev Island 0 0 0 0 0 1 0 0 0

Cesskaya Guba 0 0 0 0 0 2 1 0 0
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Table 2 Region: Novaya Zemlya

Year / Sensor /
Number of
scenes

Resours-O1Ne2

MSU-E

Resours-01 Ne3

MSU-E

Resours-01 Ne4

MSU-E

Meteor-3M Nel

MSU-E

Okean-O Nel

MSU-SK

Monitor-E

PSA

Monitor-E

RDSA

Meteor-M1
Neol

KMSS

Meteor-M1
Neol

BRLK

1992

1995

1998

1999

2000

2002

2006

2009

2010

76

2011

53

2012

30
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Table 3 Region: Franz-Josef Land

Year / Sensor / Resours-O1 Ne2 Resours-O1 Ne3 Resours-O1 Ne4 Meteor-3M Nel Okean-O Neol Monitor-E Monitor-E Meteor-M1 Nel | Meteor-M1
Number of Nel
scenes MSU-E MSU-E MSU-E MSU-E MSU-SK PSA RDSA KMSS
BRLK

1998 1
2006 7
2010 36 2
2011 42
2012 6
Table 4 Region: Severnaya Zemlya
Year / Sensor / Resours-O1 Ne2 Resours-O1 Ne3 Resours-O1 Ne4 Meteor-3M Nel Okean-O Neol Monitor-E Monitor-E Meteor-M1 Nel Meteor-M1
Number of scenes Nel

MSU-E MSU-E MSU-E MSU-E MSU-SK PSA RDSA KMSS

BRLK

1991 1
2010 14 7
2011 41
2012 4
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1.2 Examples

Figure 1 Satellite image from Monitor-E / PSA, acquired on the 4 July 2006 covering the south part of Franz-
Josef Land.

Figure 2 Satellite image from Meteor-M1 / KMSS (Near IR), acquired on the 21 March 2010, covering Severnaya
Zemlya.

Grant agreement no.263165 Page: 7/20



2 Chapter 2: SAR Data

2.1 ENVISTA

The Advanced Synthetic Aperture Radar (ASAR) can be operated in 5 distinct Measurement Modes,
include: Image Mode (IM), Alternating Polarisation Mode (AP), Wide Swath Mode (WS).

An automated procedure for downloading of ENVISAT ASAR data from the ESA Rolling Archive has
been downloading data from 2004 to April 2012 when ENVISAT stop sending data. A quick-look can
be viewed at http://sat.nersc.no. The archive is covering several areas among them MAIRES study
areas. For detail of the processing chain see D2.1. Table 5 below shows the number of images
available for each study area from the ASAR Wide Swath, Alternative polarization and Image Mode.
The numbers of the wide swath images shown on the table below are also covering the rest of the
other study areas. Alternative polarization mode and image mode area available in tow resolution,
medium resolution available through the rolling archive and high resolution can be order from ESA.
Figure 3 shows the frame of the image mode covering Franz Joseph land in the year 2006. Figure 4
shows the last acquired image by ENVISAT wide swath for the Barnet Sea and Kara Sea.

Table 5 ENVISAT ASAR images available for the different study areas.

Area ENVISAT
Wide Swath APM /APP IMM/IMP

Barents Sea 10617 136 1428
Kara Sea 5320 25 1373
Franz Joseph land 32 573
Novaya Zemlya 54 550
Severnaya Zemlya 454 337
Svalbard 303 586
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Figure 3 Frames of Image Mode Coverage Franz Joseph Land for the year 2006

Figure 4 ENVISAT Wide Swath images (1) covering the Barents Sea acquired on the 2 April 2012 and (2) covering

the Kara Sea acquired on the 7 April 2012

2.2 Radarsat2
The Data are available through an agreement with between Norwegian Space Centre and

Ksat. The data available are mainly ScanSAR Wide mode and the technical specifications are

Swath

Polarization

Resolution

Pixel size

500 km

HH & HV

100 m

50m
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Table 6 Overview of the Radarsat2 data covering the study areas.

Area Radarsat2*
Barents Sea 74

Kara Sea 4

Franz Joseph land 58

Novaya Zemlya

Severnaya Zemlya

Svalbard 148

Most of the data is downloaded after ENVISAT stop sending data and the download of
Radarsat2 data will continue to cover the gap
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Figure 5 Radarsat2 image ScanSAR Wide acquired on the 16 March 2012 from Franz Joseph Land
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Figure 6 Radarsat2 ScanSAR Wide acquired on the 16 May 2012 from Severnaya Zemlya
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3 Chapter 3: Optical data

3.1 Landsat

The USGS earth explorer was used to search for landsat images available free of charge through the
USGS database. The main criteria were cloud cover less than 60%. Images suitable for analysis for
some part of the scene were manually selected and downloaded. A database of landsat images
covering MAIERS study areas were created at the NERSC, a search tool was also created in
connection to this database to facilitate image search. The database covering both seasons spring
(march-June) and summer (July-August). Table 7 shows the number of images available for each
study areas. Due to their coverage areas and resolution landsat images are more suitable for iceberg

studies.

Table 7 Overview of the number of landsat images for each study area

Area Landsat
Barents Sea -

Kara Sea -

Franz Joseph land 67
Novaya Zemlya 285
Severnaya Zemlya 47
Svalbard 192

Figure 7 Frames of landsat images coverge for Franz Joseph land for 2006
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3.2 ASTER

ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) is an imaging
instrument flying on Terra, a satellite launched in December 1999 as part of NASA's Earth Observing
System (EOS). ASTER is a cooperative effort between NASA, Japan's Ministry of Economy, Trade and
Industry (METI) and Japan's Earth Remote Sensing Data Analysis Centre (ERSDAC).

ASTER images can be available free of charge or with low prices ..

Table 8 ASTER images available for the different study areas

Area ASTER
Barents Sea

Kara Sea

Franz Joseph land 550
Novaya Zemlya 300
Severnaya Zemlya 890
Svalbard 620

The following images are examples for recent ASTER images from Franz Joseph Land and Severnaya
Zemlya. There are more images in recent years comparing with previous years, example there are
282 images from Franz Joseph Land this year and only 29 images from 2011.

Figure 8 ASTER images from Franz Joseph land acquired on 13 May 2012
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Figure 9 ASTER images from Severnaya Zemlya acquired on 26 March 2012
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4 Chapter 4: Satellite derived data

4.1 Pathfinder sea ice motion dataset

Daily ice motion vectors are computed from Advanced Very High Resolution Radiometer (AVHRR),
Scanning Multichannel Microwave Radiometer (SMMR), Special Sensor Microwave/Imager (SSM/I),
and International Arctic Buoy Programme (IABP) buoy data. Daily gridded fields combine data from
all sensors, from November 1978 through December 2006. Grids extend from 48.4° N to 90° N, and
from 53.2° S to 90° S. Mean gridded fields include yearly, monthly, and weekly means, and a mean
for the entire time series. Both daily and mean gridded fields are in 2-byte integer format,
reprojected to 25 km Northern and Southern Hemisphere EASE-Grids. Browse images of mean fields
are available in Portable Network Graphics (PNG) and Enhanced Postscript (EPS) format. Raw ice
motion vectors from each sensor are in tab-delimited ASCII text format.

Figure 10Monthly mean sea ice motion vectors for January 1983

The complete data set is available via NSIDC’s FTP:
ftp://sidads.colorado.edu/pub/DATASETS/nsidc0116 icemotion vectors/
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4.2 Seaice drift by IFREMER

IFREMER/CERSAT provides continuous Arctic sea ice drift maps from 1992, a unique
database in the world.

From 1992 until 1999, 3 and 6 day-lags drifts are estimated from SSM/I radiometer. Since 1999, drifts
are estimated from the combination of QuikSCAT scatterometer and SSM/| radiometer (merged drift),
this product has been validated over 5 winters. Since 2002, AMSR-E radiometer provides higher
resolution data, adapted to regional studies; due to its resolution, drifts can be estimated at 2 day-lag.
Monthly merged drift maps are also available.

Figure 11Arctic sea ice drift, 30th April-3rd May 2002, from the combination of SeaWinds/QuikSCAT
scatterometer and SSM/I radiometer. Drifts less than one pixel are marked with a cross. In red : identical drift
for QuikSCAT and the two SSM/I polarizations, in grey

Figure 5 shows an example of 3 day-lag drift. Beaufort gyre and sea ice flux exit through Fram strait
between Greenland and Spitzbergen are sharply marked.

Figure 12Monthly Arctic sea ice drift, 1st-March-1st April 2005, from the combination of SeaWinds/QuikSCAT
scatterometer and SSM/I radiometer. Drifts less than one pixel are marked with a cross. Drifts are not estimated
over grey areas. N.B. Vectors are not at the scale of the map.
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4.3 Operational sea ice drift by MET.NO

It is based on low resolution (10-15 km) Passive and Active Microwave instruments (PMW and AMW)
such as SSM/1, AMSR-E, ASCAT, etc...

The spatial resolution is 62.5 km on a Polar Stereographic Grid similar to the one used for the other
OSISAF sea ice products. It is a 2 days (48 hours) ice drift dataset processed on a daily basis, which
means that a product file measuring sea ice motion between 16th and 18th of February is available
already on 19th of February. The 48 hours duration is possible thanks to the method that was
developed and implemented at the OSI SAF High Latitude centre. Single-sensor products as well as a
multi-sensor dataset are made available.

Figure 13An example of sea ice motion map from MET.NO’s data.

The data available from October 2006 through present.

4.4 The Global Ice Project sea ice motion dataset

The GlobICE project provides measures of sea ice motion for use in climate modelling and research,
such as the World Climate Research Programme's Clic project.
GlobICE products are derived from radar images taken by the European Space Agency's Earth-
observation satellites. GlobICE products for the Arctic Ocean, derived from Envisat ASAR WS
imagery, are currently available for the following periods:
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Year Available Months
2011 Jan-Apr
2010 Jan-Apr, Oct-Dec
2009 Jan-Apr, Nov-Dec
2008 Jan-Apr, Nov-Dec
2007 Nov-Dec
2005 Jan-Feb
2004 Nov-Dec

Temporal resolution of these data is 3 and 30 day lag. The grid resolution is 5 km.

Figure 14The Global ice’s ice motion product on a grid spacing of 5km, as shown in this 3-day average ice
velocity plot for the Fram Strait on 3rd January 2009. The area is about 600 km across. Landmasses, depicted in
grey, are Greenland to the west, and the islands of Svalbard to the east. Arrow length is proportional to ice
velocity.

4.5 NIERSC drift data

A program module for sea ice drift retrieval based on well-known cross-correlation method was
developed at NIERSC. The main data source is SAR data from ENVISAT satellite. At the moment we
focused on the Fram Strait region and start calculating for period 2006-2012 using ASAR archive
dataset at NERSC (Bergen, Norway).

END OF DOCUMENT
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