A UNIVERSITY
=

L AE———_

L= e

=

of NEW HAMPSHIRE

-

| T T\TT\'TT.‘T\("]"'I"‘T__ \

ABSTRACT

We demonstrate here recent advances to incorporate sea ice thickness estimates in operational products for integration
with climate models and sea ice forecasting. Examples are from a collection of papers which characterize the quality of

Improving the Climatology of Antarctic Sea Ice Thickness
Cathleen Geiger!, Tracy DeLiberty ', E. Rachel Bernstein', Mary Stampone ?,

Steve Ackley 3, Michael Van Woert4, Anthony P. Worby °

Department of Geography, College of Earth, Ocean, and Environment, University of Delaware, Newark, DE, USA
’Department of Geography, University of New Hampshire, New Hampshire State Climate Office, Durham, NH 03824
3University of Texas at San Antonio, Department of Geological Sciences, San Antonio, Texas 78249, USA

YNational Science Foundation, Office of Polar Programs, Arlington, VA 22230, USA

ship-based observations and ice chart products. Findings show these products provide a valuable resource for

validating and improving climate models and regional ice forecast systems. Quantifying the uncertainties also provides
users with decision making information when evaluating these products for their applications. These scientific efforts

serve as a framework for guiding future improvements in operational ice chart products and developments.
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P3. Figure 3: Annual to interannual variability of mean ice thickness for each polygon within weekly ice charts using ice type
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Figure 10: Consistency of ice charting. We use the measure
of relative polygon shape as a metric to gauge ice chart
consistency. Prior to the 1998 transition into electronic ice
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as a proxy record. Each panel is a sample weekly ice chart in the middle of each season.
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P3. Figure 4: Seasonal and interannual variability of sea ice thickness, extent, and volume for the Ross Sea from 1995-
1998. Panel (a) shows four-year time series of weekly varying ice thickness distribution as a percentage of ice area.
Panel (b) shows seasonal to interannual variability of sea ice extent and volume. By isolating the maximum volume and
extent each year and computing their averages, both are aligned proportionally. Propagated uncertainties are shaded
in their respective colors following methods developed in P1: Geiger (2006). The maximum extent and volume of each
year marked with circle symbol to estimate phase lags between thickness and extent cycles.

charts, there is a consistent mapping techniques in hand-
drawn ice charts. The 1998 transition year clearly shows how
changes in procedures alter this consistency. Analysis of new
electronic chart practices are underway to evaluate
consistency of charts from 1999-present and compare these
to hand-drawn practices. These evaluations are critical to

establishing the climatological value of ice charts for
modeling applications.
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SUMMARY

Through these studies, we continue to develop systematic
methods to test and evaluate the efficacy of ice charts and
ship observations as resources for climate studies. To date,
there remains no routine global-coverage measurements of
sea ice thickness from spaceborne or airborne instruments.
These studies provide surrogate measurements which,
when carefully bounded with documented uncertainties,
provide both validation and evaluation of past and current
conditions of sea ice which can one day be integrated with
systematic global-coverage measurements.
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