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Project Motivation

A One or several extreme weather events (EWESs) during a single
season can contribute disproportionately to temperature and
precipitation anomaly statistics for a particular season.

A The disproportionate contribution of EWESs to seasonal
temperature and precipitation anomaly statistics suggests that
EWESs need to be consideredunderstandinghe dynamical and
thermodynamic processes that operate at the weatteimate
Intersection.

A Consideration oEWESs may improveperational probabilistic
temperature and precipitation forecasts in the B) day time
range.



Project Goal

A Improve extremetemperature and precipitation
forecasts on the §10 day time range at the WPC in
collaboration with WPC personnel.



Project Summary

1. Performedillustrative case studies of individual extreme
temperature and precipitation events amwnducted
verification studies oGFS operational and ensemble
forecasts, an@ssociated human forecasts for the illustrative

case studies.



Project Summary

Considered four recent EWES:

1) 22¢23 Dec 2013 Northeast ice storm

2) Nov 2014 record).Scold that followed the ET of SNYri
In the westernNorth Pacific

3) 25¢27 January 2015 East Coast blizzard

4) 22¢24 January 2016 midtlantic blizzard

Forecastdor the four recent EWEs westrongly influenced by
precursor events that perturbed thidorth PacificJet and
amplified theupper-tropospheric flowpattern.

Presentations accessible via:
http://Iwww.atmos.albany.edu/facstaff/awinters/mayreport



http://www.atmos.albany.edu/facstaff/awinters/mayreport

Project Summary
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1) Mid-February 2016 sequential miklantic cyclones

2) 20cHm al NODK Hnanmc LIROSYOGALl €
3) 23¢24 March 2016 Colorado Front Range snowstorm

4) 3c4 April 2016 extreme cold in the NortheadsiS.

5) 16 April 2016 High Plains extreme precipitation event

6) 26 April 2016 Central Plains severe weather outbreak
7) June 2016 extreme heat in the Southwek§.



Project Summary

2. Developeda methodology for identifying extreme temperature
and precipitation events over the CONUS for all seasons durin

19792014.

3. Performedcomposite analyses of characteristic event types in
order to determine themultiscaleevolution of the governing
atmospheric flow patterns that culminate in these event types.
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Antecedent Environments Associated
with CoolSeason (SeptMay) EWES
In the Context of North Pacific Jet
Variability



250-hPa North Pacific Zonal Wind Variability

A Removed the mean and the annual and diurnal cycles from
6-hourly, 2560hPa zonal wind data from the CFSR (£2034)

A Isolated only data during the cool season (Septendidiay)

A Performed an EOF analysis on the zonal wind anomalies withit
the domain: 1@80°N ; 100Ec120°W



250-hPa North Pacific Zonal Wind Variability
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250-hPa North Pacific Zonal Wind Variability
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250-hPa North Pacific Zonal Wind Variability

EOF Z, Poleward EquatorwardShift
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250-hPa North Pacific Zonal Wind Variability
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250-hPa North Pacific Zonal Wind Variability

EOF 2 Poleward EquatorwardShift

.. Tt -

| Hypothetical
|
| @ Zonal Wind

[T s (std dev)”

-6 -14 -12 -10 -8 -6 -4 -2 0 2 4 6

SeptcMay mean 256hPa zonalvind: black contours
SeptcMay 25GhPa zonal wind EOF 1 pattershading

Q0 ===

+ EOF 2PolewardShift
¢ EOF 2EquatorwardShift



250-hPa North Pacific Zonal Wind Variability
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250-hPa North Pacific Zonal Wind Variability
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Projecting antecedent environments associated with extreme warm events onto i
North Pacific Jet phase diagram can identify flow patterns conducive to the
development of these events
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250-hPa Wind Speed, Geo. Heights, Std. Height Anomaliels e
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