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Introduction

The last three decades show successively warmer temperatures at Earth’s surface ArCtI C Sea | Ce Cove r

while the Northern Hemisphere has experienced its warmest 30-year period in the
past 1400 years (IPPC 2014). Air and ocean warming results in greater induced
stress on Arctic sea ice which has continued to decrease in recent years (Rothrock
1999). In this study we analyzed and interpreted Arctic region air and sea surface
temperatures (SST) and ice data to see if we can verify and quantify a warming
trend.
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Materials

e COBE-SST2 and Sea-Ice
 NCEP/NCAR Reanalysis 1
Provided by the NOAA/OAR/ESRL PSL and used for the period from 1948 to 2018.

Methods

The COBE-SST2 and Sea Ice dataset was regridded to match the spatial resolution
of NCEP/NCAR Reanalysis at 2.5°. In ArcMap, eight raster sea-ice concentration
layers were created using a North Pole orthographic projection to display the
changes over time. The changes were observed over two separate time periods,
from 1948-2018 and from 1979-2018. One cell experiencing significant change was
chosen to further analyze: the grid cell centered on 72.5° North and 22.5° West.
For this grid cell, a time series of air temperature, SST, and ice concentration was
extracted and analyzed in Excel.
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054 % 4 The average monthly air temperature and SST show an increase over time with the strongest trend occurring in winter months between 1979
. ; ' and 2018. During this period, January SST has increased by 0.5°C per 10 years and December air temperature has increased by 0.8°C per 10
: , years. Increasing trends in air temperature and SST have been observed in all months. Sea-ice concentration has decreased between 1948 and
1940 1960 1980 2000 2020 1970 1980 1990 Y 2000 2010 20201 1980 and since 1980 there has been no ice existent in this grid cell at all. April shows the most apparent decline in sea ice concentration while
e from June to October generally no ice has been present in this grid cell. ‘
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