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I.

Summary

Title

Research on Spatial-temporal Variations of Ice Melting in the Amundsen Sea,

Antarctica, Using Remote Sensing Data

Ir.

Objectives of the project

The main objective of this research is to provide satellite remote sensing data

regarding spatial and temporal variation of sea ice and ice sheet melting in the

Amundsen Sea Sector.

Im.

O

V.

]

Contents and scopes of the project and research

Spatial temporal variation of sea ice and polynya in the Amundsen Sea Sector
- Archive space remote sensing ‘data in time series and apply statistical
analysis technique to extract spatial-temporal variation of sea ice and polynya
in the Amundsen Sea Sector.

Extraction of sea ice thickness using validated altimeter data

- Since space-borne altimeters are now able to extract even thin sea ice,
thickness of sea ice in the Amundsen Sea Sector will be extracted.

Grounding line variations derived by high resolution DEM

— Generation of high resolution DEM using recently launched sensors and

accurately estimate locations of grounding line.

Results of the project

Spatial temporal variation of sea ice and polynya in the Amundsen Sea Sector

-  SSMI sea ice concenration data during the period between 1978 and 2013

are archived and Empirical Orthogonal Function analysis is applied. The

_4_



extracted temporal variation clearly shows a 1l-year wavelength that the
lowest concentration is observed during January and February. In terms of
spatial variation, the analysis provides the regions where sea ice is
consistently present. It is expected to provide more useful information when a
different dataset is compared.

M Extraction of sea ice thickness using validated altimeter data

- CryoSat-2 is now providing freeboard information in SAR mode starting
from 2015. The extracted freeboard is converted to sea ice thickness using
hydrostatic equilibrium and the maximum thickness in the Amundsen Sea
Sector turns out to be around 273m. The higher values are suspected to come
from spatial filtering of the data which contain possible icebergs. Further

investigation of those abnormal values with in-situ data to sort out outliers.

M Grounding line variations derived by high resolution DEM

- High resolution DEM 1is generated using TanDEM-X and TerraSAR-X
interferometry, acquired in June, 2011. The high resolution DEM is then
converted to thickness of glacier using hydrostatic equilibrium and compared
with bathymetry to estimate locations of grounding line. The grounding line is
compared with the one from 2009. The retreat is estimated 1 4km during the
period. The retreat might be from low resolution of the used bathymetry.

V. Appliation of the results

— The results from this research is expected to provide significantly important
information about field operations in the future. Especially, Korean ice breaker
Araon can set navigation route based on the statistical result of spatial pattern of
sea ice variations. In addition, high resolution DEM can provide crucial

information about the glacier surface when ground operation is necessary.
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Temporal variation EOF 13.3418 %
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Spatial variation EOF 49,1256 %
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