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July 20, 2020

Special blog on winter 2018/2019 retrospective can be found here
- http.//www.aer.com/winter2019

Special blog on winter 201 7/2018 retrospective can be found here
- http.//www.aer.com/winter2018

Special blog on winter 2016/2017 retrospective can be found here
- http.//www.aer.com/winter 2017

Special blog on winter 2015/2016 retrospective can be found here
- http.//www.aer.com/winter2016

Dr. Judah Cohen from Atmospheric and Environmental Research (AER) recently

embarked on an experimental process of regular research, review, and analysis of the

Arctic Oscillation (AO) and Polar Vortex (PV). This analysis is intended to provide
researchers and practitionersreal-u j nf ! j ot j hi ut! po! pof!pg! Opsui !
leading drivers for extreme and persistent temperature patterns.

During the winter schedule the blog is updated once every week. Snow accumulation
forecasts replace precipitation forecasts. Also, there is renewed emphasis on ice and
snow boundary conditions and their influence on hemispheric weather. With the start of
spring we transition to a spring/summer schedule, which is once every two weeks.
Snow accumulation forecasts will be replaced by precipitation forecasts. Also, there will
be less emphasis on ice and snow boundary conditions and their influence on
hemispheric weather.

Subscribe to our email list or follow me on Twitter (@judah47) for notification of updates.
The AO/PV blog is partially supported by NSF grant AGS: 1657748.
Summary

1 The Arctic Oscillation (AO) is currently slightly negative and is predicted to
remain neutral to slightly negative over the next two weeks.

T The current negative AO is reflective of mostly positive pressure/geopotential
height anomalies across the Arctic wi th mixed pressure/geopotential height


https://www.aer.com/science-research/climate-weather/winter-2019-recap/
https://www.aer.com/science-research/climate-weather/winter-2018-recap/
https://www.aer.com/science-research/climate-weather/winter2017/
https://www.aer.com/winter2016/
https://www.aer.com/glossary/#ao

anomalies across the mid-latitudes. The North Atlantic Oscillation (NAO) is
currently also negative with weak positive pressure/geopotential height
anomalies spread across Greenland; and the NAO is predicted to remainnegative
to near neutral the next two weeks as pressure/geopotential height anomalies
remain weakly positive across Greenland.

1 The predicted weather pattern for Northern and Central Europe including the
United Kingdom (UK) this week is general troughing/negative geopotential height
anomalies with normal to below normal temperatures. However, across
Southern Europe, ridging/positive geopotential height anomalies will bring
normal to above normal temperatures especially Spain, Portugal and the Balkan
States.

1 The predicted general pattern for Asia this week is ridging/positive geopotential
height anomalies with normal to above normal temperatures in Northwestern
and Northeastern Asia with troughing/negative geopotential height anomalies
with normal to below no rmal temperatures in Central Asia. However, next week
the pattern is predicted to transition to ridging/positive geopotential height
anomalies with above normal temperatures becoming more widespread across
Asia, with troughing/negative geopotential height anomalies with normal to
below normal temperatures limited to far Northeastern and Northwestern Asia.

T The next two weeks, North America from the Rockies eastward will be dominated
by ridging/positive geopotential height anomalies and normal to above norm al
temperatures with the exception this week when a short wave trough/negative
geopotential height anomalies accompanied by normal to below normal
temperatures will swing through from the Great Lakes into the Canadian
Maritimes. For the west coast of North America including the West Coast of the
United States (US) the predicted pattern is troughing/negative geopotential
height anomalies with normal to below normal temperatures.

1 In the Impacts section | discuss the observed temperature pattern across the
Northern Hemisphere (NH) so far this summer.

Impacts

With meteorological summer just past the half point, | plotted the observed Northern
Hemisphere (NH) surface temperature anomalies for the first half of the summer

in Figure i. So far this summer widespread above normal temperatures have been
observed in the Eastern US, Eastern Canada, Northern and Eastern Europe, the Middle
East and East Asia. Below normal temperatures have been observed in the Alaska,
Western Canada, the Western US, Western Europe, @¢ral Asia and large parts of
Siberia. The plot met my expectations except in Siberia. The anomalous heat in Siberia
has been one of the biggest weather stories of the summer, so Figure i certainly seems
incongruent with the AER summer forecast and with the news reporting. But | can
confidently rule out my own plotting routine which is consistent with plotting the data

on the NOAA website. And it is possible there are issues with the reanalysis dataset. |
tried to find an online plot from another dataset online but was unsuccessful.



https://bit.ly/2OHMQrg
https://bit.ly/2DXyaC5
https://bit.ly/2OUOOot

~ Observed Temperature Anomaly: Jun 1 - Jul 16 2020
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Figure i. Observed surface temperature anomalies from 1 June - 16 July 2020 from the
NCEP/NCAR reanalysis.

The observed temperatures in the Eastern US, Europe and East Asia are consistent with
the AER summer forecast and recent past summers. Siberia, at least as shown

in Figure |, is at odds with the AER forecast and recent summers, but | am skeptical that
it is correct and will put it aside. The other region that is mostly at odds with the
forecast and recent summers is western North America. It is looking very likely that
Alaska, Western Canada and the Northwestern US will experience a cooler summer than
the forecast and recent summers. Another region experiencing a relatively cool

summer is Western Europe. Though it seems fairly consistent with the summer

forecast, which predicted the largest warm anomalies in Northern and Eastern Europe
with closer to normal temperatures in Western Europe. Relatively cool temperatures in
Western Asia are consistent with recent summers. Though not visible in Figure i (since
an ocean mask is applied) the Central Arctic is also experiencing a warmer summer
relative to recent summers.

| wonder if the higher pressure and warmer temperatures in the Central Arctic (and
including Greenland) might be contributing to cooler than might be expected
temperatures across the NH continents relative to recent summers and the summer
forecast. As | discussed in the most recent blog, the greatest positive temperatures
anomalies In recent summers has been across the northern edges of the NH continents
rather than in the Central Arctic (where temperatures are warmest relative to normal in
winter). In contrast, this summer that warming has succeeded in penetrating into the
Central Arctic and that is likely to contributing/related to cooler temperatures at lower
latitudes compared to recent summer and the summer forecast. The relatively higher



pressures and warmer temperatures in the Central Arctic (and extending over to
Greenland) is likely related to relatively cool temperatures in Western Europe, Alaska
and Western Canada. The argument that a warm Arctic is related/can contribute to
cooler temperatures across the NH continents is almost exclusively applied to the
winter season but it seems to me that it can also be applied in the summer season as
well as ridging/warm temperatures in the Arctic are related/promote troughing/cooler
temperatures downstream across the NH continents. To be clear, the mechanism
where Arctic warming can contribute to continental cooling is through the polar
vortex. That mechanism does not operate in the summer months.

1-5 day

The AO is currently weakly negative(Figure 1) with mostly positive geopotential height
anomalies in the Arctic and mixed geopotential height anomalies across the mid -
latitudes of the NH (Figure 2). And with predicted weakly positive geopotential height
anomalies across Greenland (Figure 2), the NAO is predicted to be weakly negative this
week as well.
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Figure 1. The predicted daily-mean AO at 1000 hPa from the 00Z 20 July 2020GFS
ensemble. Gray lines indicate the AO index from each individual ensemble member,
with the ensemble-mean AO index given by the red line with squares.

This week, ongoing ridging/positive geopotential height anomalies in the central Arctic
will contribut e to favor troughing/negative geopotential height anomalies with normal to
below normal temperatures for much of Europe including the UK with the exceptions of
ridging/positive geopotential height anomalies and normal to above normal
temperatures in Spain, Portugal and in the Eastern Mediterranean (Figures 2 and

3). Across Asia, ridging/positive geopotential height anomalies in Northwestern and
Northeastern Asia will bookend troughing/negative geopotential height anomalies in
Central Asia (Figure 2). This pattern favors normal to above normal

temperatures across Western and Eastern Siberia with normal to below normal
temperatures in Central and Southern Asia (Figure 3).



GEFS 1-5 Day Forecast 500 mb GPH/GPH Anomaly
INIT: 00Z 07/20/2020 FCST: 07/21/2020 to 07/25/2020
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Figure 2. Forecasted average 500 mb geopotential heights (dam; contours) and
geopotential height anomalies (m; shading) across the Northern Hemisphere from 21 2
25 July 2020. The forecasts are from the 00z 20 July 2020 GFS ensemble.

This week, troughing/negative geopotential height anomalies along the entire length of
the west coast of North America and in the Canadian Maritimes will bookend
ridging/positive geopotential height anomalies in the interior of North America (Figure
2). This pattern is predicted to bring normal to below normal temperatures across
Alaska, Western Canada and the US West Coast with normal to above normal
temperatures for much of Eastern Canada and the Eastern US Figure 3). Some weak
troughing swinging through the Great Lakes could bring seasonably cool temperatures
to the Great Lakes region(Figures 2 and 3).
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Figure 3. Forecasted surface temperature anomalies (°C; shading) from 21 2 25 July
2020. The forecast is from the 00Z 20 July 2020 GFS ensemble.

Below normal precipitation is predicted for much of Europe and Asia with th e
exceptions of above normal precipitation for Scandinavia, Spain and parts of Southeast
Asia (Figure 4). Below normal precipitation is predicted for much of North America with
above normal precipitation across Western Canada, the Pacific Northwest, the Western
Great Lakes and the Canadian Maritimes Figure 4).
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Figure 4. Forecasted precipitation anomalies (mm/day; shading) from 21 2 25 July
2020. The forecast is from the 00Z 20 July 2020 GFS ensemble.

Mid-Term
6-10 day

The AO is predicted to remain neutral to weakly negative (Figure 1) as positive
geopotential height anomalies dominate the eastern Arctic with negative geopotential
height anomalies in the western Arctic and mixed geopotential height anomalies across



the mid-latitudes of the NH (Figure 5). And with weak positive geopotential height
anomalies predicted across Greenland (Figure 5), the NAO is predicted to remain near
neutral to weakly negative

as well.

Figure 5. Forecasted average 500 mb geopotential heights (dam; contours) and
geopotential height anomalies (m; shading) across the Northern Hemisphere from 26 2
30 July 2020. The forecasts are from the 00z 20 July 2020 GFS ensemble.

As ridging/positive geopotential height anomalies in the Central Arctic are predicted to
drift into the Barents - Kara Seas, it will continue to anchor troughing/negative
geopotential height anomalies across Northern and Central Europe with ridging
confined to Spain, Portugal and the Eastern Mediterranean (Figures 5). Therefore,



