REDUCED PREDICTABILITY AND EXTREME WEATHER EVENTS
OVER NORTH AMERICA FOLLOWING THE RECURVATURE OF
WESTERN NORTH PACIFIC TROPICAL CYCLONES

Heather M. Archambault, Jason M. Cordeira,
Ross A. Lazear, Lance F. Bosart, and Daniel Keyser

DEPARTMENT OF ATMOSPHERIC AND ENVIRONMENTAL SCIENCES
UNIVERSITY AT ALBANY, STATE UNIVERSITY OF NEW YORK

15th Cyclone Workshop
Pacific Grove, CA

30 March 2011

NSF Grant AGS-0935830



BACKGROUND AND MOTIVATION

In Fall 2010, two recurving western North Pacific tropical
cyclones (WNP TCs) that underwent extratropical transition
(ET) helped to initiate separate episodes of downstream
development (DD)

Each DD episode induced favorable synoptic conditions for
extreme warmth over western North America and heavy rain
over eastern North America

Each DD episode was associated with reduced predictability
manifested as increased model error and ensemble model
spread over North Pacific and North America



OBJECTIVES

. Present overview of linkages between recurving WNP TCs
Malakas (Sep 2010) and Chaba (Oct 2010) and high-impact
weather over North America

. Compare Rossby wave train (RWT) excitation and dispersion
associated with each recurving WNP TC

. Examine forecasts of large-scale flow pattern surrounding
recurving TC Malakas



OVERVIEW: MALAKAS JMA BEST-TRACK
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OVERVIEW: CHABA JMA BEST-TRACK
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OVERVIEW: TCs, DD, AND HIGH-IMPACT WEATHER

TC Malakas
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OVERVIEW: MALAKAS HIGH-IMPACT WEATHER

Daily Weather Records (ASOS & COOP)
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OVERVIEW: CHABA HIGH-IMPACT WEATHER

Daily Weather Records (ASOS & COOP)
October 31-November 6, 2010
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OVERVIEW: CHABA HIGH-IMPACT WEATHER

Daily Weather Records (ASOS & COOP)
October 31-November 6, 2010
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ROSSBY WAVE TRAIN EXCITATION
AND DISPERSION ASSOCIATED WITH
TC MALAKAS



RWT EXCITATION: MALAKAS — 12 h AFTER RECURVATURE
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RWT EXCITATION: MALAKAS — 30 h AFTER RECURVATURE
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RWT EXCITATION: MALAKAS — 30 h AFTER RECURVATURE

0.5° GFS ahalysis
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CROSS SECTION: MALAKAS — 30 h AFTER RECURVATURE
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CROSS SECTION: MALAKAS — 30 h AFTER RECURVATURE
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RWT DISPERSION: MALAKAS — 36 h AFTER RECURVATURE
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RWT DISPERSION: MALAKAS — 54 h AFTER RECURVATURE
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RWT DISPERSION: MALAKAS — 72 h AFTER RECURVATURE
1800 UTC 26 Sep
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RWT DISPERSION: MALAKAS —90 h AFTER RECURVATURE

1200 UTC 27 Se . 0.5° GFS analysis
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RWT DISPERSION: MALAKAS — 108 h AFTER RECURVATURE
0600 UTC 28 Sep 0.5° GFS analysis
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RWT DISPERSION: MALAKAS — 126 h AFTER RECURVATURE
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HEAVY RAIN DOWNSTREAM OF MALAKAS
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ROSSBY WAVE TRAIN EXCITATION
AND DISPERSION ASSOCIATED WITH
TC CHABA



RWT EXCITATION: CHABA — 18 h AFTER RECURVATURE

° GFS ana_lsy’siiE

-

ENIIN77 1/ \| 1200 UTC 27 Oct s/

4 8' ; ;'j," - ‘|- <
: ’ Q

4
3 4

T
N 22T >
9] —-;'—’)"i—i
s |
) 0 5
Jo Do

, | L —
80 90 99 50 60 70 80 90 100

250-hPa wind speed (m s™3, color shading), PV (PVU, gray), relative humidity (%, gray shading);
300-200-hPa irrot. wind (vectors, >5 m s™1), 600—400-hPa ascent (red, every 5 x 103 hPa s™)



RWT EXCITATION: CHABA —42 h AFTER RECURVATURE
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RWT EXCITATION: CHABA — 66 h AFTER RECURVATURE
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RWT EXCITATION: CHABA — 90 h AFTER RECURVATURE
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RWT EXCITATION: CHABA — 114 h AFTER RECURVATURE
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RWT EXCITATION: CHABA — 138 h AFTER RECURVATURE
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RWT EXCITATION: CHABA — 162 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 96 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 120 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 144 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 168 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 192 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 216 h AFTER RECURVATURE
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RWT DISPERSION: CHABA — 240 h AFTER RECURVATURE
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HEAVY RAIN DOWNSTREAM OF CHABA
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PREDICTABILITY ASSOCIATED WITH
TC MALAKAS



PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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PREDICTABILITY DURING MALAKAS RECURVATURE
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CONCLUSIONS

. Recurving TCs can serve as precursors to DD and associated
high-impact weather via different types of TC—jet stream
interactions:

Malakas: Diabatic outflow poleward of TC core directly
excites a RWT by inducing ridge amplification and jet streak

intensification along jet stream

Chaba: Diabatic outflow poleward and downstream of TC
core strengthens and elongates jet stream, preconditioning
environment for RWT excitation

. Forecast errors associated with Malakas-induced RWT lead
to poor forecasts of large-scale flow pattern over North
Pacific and North America



