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Important Note
Updates of the dataset will happen irregularly or upon request and revisions of the entire data time series
might occur at any time. Furthermore applied additional data products may change. We stress the fact
that for the interpretation of the thickness data, associated uncertainties should be taken into account.
We encourage users to give feedback (tkrumpen@awi.de)

Introduction
Purpose of this Document
Purpose of this document is the documentation of the thickness data obtained with the EM-Bird during two
helicopter-based campaigns carried out in the Russian Arctic.

Background
The two campaigns were carried out within the framework of the Russian-German research cooperation 'Laptev
Sea System'. Measurements were made in the southeastern Laptev Sea at the end of April 2008 (campaign
Transdrift (TD) XIII) and 2012 (campaign TD XX). Data obtained over pack ice zones north of the landfast ice edge
were used to estimate sea ice production in flaw polynyas (Rabenstein et al. 2013, Krumpen et al. 2011) and for
validation of ESA's SMOS (Soil Moisture Ocean Salinity) satellite derived ice thickness products. Flaw polynyas are
open water sites between pack ice and fast ice of high net ice production sustained by winds.
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Data
Processing
For a detailed description of the HEM principle we refer to (Haas et al. 2009, Krumpen et al. 2016). In short, the
instrument that is towed by a helicopter 15 meters above the ice surface utilizes the contrast of electrical conductivity
between sea water and sea ice to determine its distance to the ice-water interface. An additional laser altimeter
yields the distance to the uppermost snow surface. The difference between the laser and HEM derived distance is
the ice plus snow thickness. According to Pfaffling et al. (2007), the accuracy over level sea ice is in the order of +10 cm. However the maximum thickness of pressure ridges can be underestimated by as much as 50 %. The
underestimation of peak pressure ridge thickness is a result of footprint smoothing, an effect that is mass-conserving
for mean thickness values on kilometer scale. Thus, mean ice thickness values from EM data are in general
agreement with other sources (Lindsay et al. 2015), such as ULS, though the probability density function (pdf) may
differ slightly (Mahoney et al. 2015).
Provided Data
Following information are provided
Parameter

Description

Position of Measurements

Latitude/Longitude coordinates provided in decimal degree

Sea Ice Thickness

Sea ice thickness given in meters.

Height of the Instrument

Height of the instrument above ground measured with an laser altimeter given in
meters

ASCII file (*.txt)
For each timestep, the position, time, thickness and altimeter height are written to an ASCII file. An example output
is given below.

Following parameters are listed (if available)
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YYYY
MM
DD
GPS_TIME
FID
Latitude
Longitude
Distance
TH
ALT

Year when measurement were taken
Month
Day
GPS second of the day
Sample number
Position information (decimal degree)
Position information (decimal degree)
Measured distance in meters
Sea ice thickness (in meters)
Instrument height (in meters)
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Data samples
Thickness data obtained on April 14, 2008
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Thickness data obtained on April 16, 2008
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Thickness data obtained on April 24, 2008
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Thickness data obtained on April 24, 2012
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