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S2S Ensemble 20-Day Forecast of 2018 SSW (10 hPa)
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Major Stratospheric Sudden Warming (SSW) events significantly disrupt the 52520 day
winter stratospheric circulation. However, SSWs occur over a broad vertical R
domain that includes not only the stratosphere but also the mesosphere, and in M Y
some cases, the troposphere.
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Here we investigate the possibility of forecasting SSW events on sub-seasonal
time scales:
Actual Heights S2S 20-day forecasts of 10 hPa geopotential Climatology
height all show a large amplitude wave one  ~ =5
on the SSW date that differs from the average
climate for the date.

While a major SSW is not predicted, the S2S
forecasts did predict a large amplitude wave
event at that time.

1. How far in advance can major SSW events be forecasted?

9

NGO %e
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2. Can knowledge of SSW events
forecasts?
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Global Analyses and Forecasts

NASA Global Modeling and Assimilation Office Products

MERRA-2 Data Assimilation System (DAS): ongoing 50 km
reanalyses starting from 1980 ’j%-g? ot e

Forward Processing (GEOS FP) System: Near real time
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« S2S Forecasts starting 5, 10, 15, 0, 25 and 30 days prior to the SSW dates.

« 60 S2S forecasts go into each composite forecast.

« The MERRA-2 composite of the 15 SSW events since 1999 is given by the thick
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S2S Forecasting Stratospheric Wave Activity

Stratospheric wave activity can be roughly approximated by monthly
averaged zonal mean zonal wind (60°N, 10 hPa) (weaker winds imply stronger
wave activity). Here the forecasted winds are compared with MERRA-2 values.
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S2S 25-30 Day Forecasts

Weak Stratospheric Winds

Connections between the stratosphere
and troposphere are well studied. Here
we show the DJF 25-30 day S2S
forecasted sea level pressure (SLP)
maps composited by the strength of the
forecasted stratospheric wind (10 hPa,
60°N).

S2S forecasts show a typical first EOF
pattern with higher polar SLP associated
with weak stratospheric polar vortex.

Strong Stratospheric Winds
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Corresponding MERRA-2 composite
showing similar relation between the : :
stratospheric winds and surface pressure I

Conclusions

1. FP system: realistic forecasting of stratospheric wave activity and major
SSW events out to 10 days.

S2S system: some information of major SSW events out to 20 days.
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3. S2S system: some information about stratospheric wave activity out to 30

days.

4. S2S system: strong connection between stratospheric wave activity and
SLP.

Future Directions

1. Develop routine S2S 45-Day forecasting diagnostics for the stratosphere
and associated tropospheric changes.

Investigate longer, out to 9 month lead time, S2S stratospheric forecasting
skill and appropriate diagnostics.
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