EMS Annual Meeting Abstracts
Vol. 16, EMS2019-206, 2019
© Author(s) 2019. CC Attribution 4.0 License.

Ural blocking linking the extremes of Arctic sea-ice loss, cold Eurasia and
weak stratospheric vortex in autumn 2016
Evangelos Tyrlis (1), Daniela Matei (1), Jürgen Bader (1,2), Elisa Manzini (1), Jinro Ukita (3), and Hisashi
Nakamura (4)
(1) Max Planck Institute for Meteorology, The Ocean in the Earth System, Hamburg, Germany
(evangelos.tyrlis@mpimet.mpg.de), (2) Uni Climate, Uni Research & Bjerknes Centre for Climate Research, Bergen, Norway,
(3) Department of Environmental Sciences, Niigata University, Japan, (4) Research Center for Advanced Science and
Technology, The University of Tokyo, Japan

In this study we investigate the dynamical environment that led to the repeated cold surges over central Asia, exceptionally warm conditions and sea ice deficit over the Arctic, as well as the significant weakening of the stratospheric
polar vortex in autumn 2016. To this aim we use ERA-Interim reanalysis data and COBE sea ice and SST observational data with view to trace the pathways that led to these extreme conditions. Abundant high-latitude blocking
activity over Eurasia was observed during autumn 2016. Specifically, blocking occurrence over the Ural sector was
nearly four times higher than the climatological levels. Blocking events drove intense upward propagation of wave
activity that resulted in episodes of stratospheric polar vortex weakening. Lower than normal sea ice cover was
observed in early autumn over the Arctic, in particular over the East Siberia Sea. Several successive Ural blocking
events had a significant contribution to the unprecedented sea ice deficit observed in late autumn 2016 over the
Barents-Kara Seas. Each blocking event induced circulation anomalies that resulted in cold air advection to the
south and warm air advection to the north of the blocking ridge. Moreover, the warming anomalies over the Arctic
and cooling anomalies over central Asia featured large concurrent variability on synoptic timescales whose pace
was controlled by blocking activity. The sea ice cover minimum over the Barents-Kara Seas for the year 2016
was actually recorded in mid-November and December, following two strong Ural blocking episodes. Thus, Ural
blocking had a key role in linking the significant circulation anomalies observed both in the Atmosphere and Arctic
Cryosphere in autumn 2016.

