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1. INTRODUCTION

AND THEIR INFLUENCE ON THE MIDLATITUDE CIRCULATION

Heather M. Archambault™, Lance F. Bosart, and Daniel Keyser

Motivation

)/

Ridge amplification,
jet streak intensification

\g

o

e

As a tropical cyclone (TC) recurves into
the midlatitudes, its interaction with the
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jet stream can excite a Rossby wave
train (RWT; e.g., Harr and Dea 2009)
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Subsequent RWT dispersion can induce
midlatitude circulation changes and
attendant high-impact weather events
(e.g., Martius et al. 2008; also see
schematic to the right)
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climate variability over North America
Objective

Examine the influence of recurving WNP TC—jet
stream interactions on midlatitude circulation
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2. IDENTIFICATION OF RECURVING WNP TCs

Recurvature: when a poleward-moving TC
changes motion from westward to eastward

Recurving WNP TCs for 1979-2009
identified using Japan Meteorological

Agency (JMA) best-track data

TC must be a tropical storm (TS) or stronger
at recurvature and eventually complete
extratropical transition [i.e., be named an
extratropical cyclone (EC) by the JIMA]

- Of 801 WNP TCs, 292 are identified as

DISPERSION, AND A HIGH-IMPACT WEATHER EVENT

recurving WNP TCs (36.5%)

3. EVALUATION OF TC—JET STREAM INTERACTION STRENGTH
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MAximum TC—JET STREAM INTERACTION:

TC OSCAR (1996)

500-hPa ascent (green, every 2 x 1073 hPa s™1), and 250-150-hPa wind
speed (light gray is >50 m s™1; dark gray is >70 m s™1), PV (blue, every
3 PVU), irrotational wind (vectors, >3.0 m s71), and PV advection by
irrotational wind (red, every 3 PVU day, negative values only). Star
is maximum interaction point, and rectangle shows domain used to
compute metric. Inset: MT-SAT IR image at corresponding time.

Overview

Diabatically driven divergent outflow of a TC is key contributor to
ridge amplification during TC recurvature (e.g., Riemer et al. 2008)

- Negative PV advection by irrotational wind associated with TC
outflow is used to evaluate strength of TC—jet stream interaction

Calculation of Interaction Metric

1. Using 6-h 2.5° NCEP—NCAR Reanalysis, identify location and
time of maximum 200-hPa negative PV advection by
irrotational wind associated with TC outflow (i.e., the

“maximum interaction”)
— 272 interactions are identified

Compute 15° x 15° average and 48-h average of PV advection
by irrotational wind centered on the maximum interaction

Categorize top and bottom quintiles (N = 54) of metric as
strong and weak TC—jet stream interactions, respectively

Interaction Metric
(PVU day?)

TC Name (Year)

1 MELOR (2009) —2.6
2 OSCAR (1995) —2.6
3 HUNT (1992) —2.4
4 HAISHEN (2002) —2.4
5 ELSIE (1981) —2.3

TorP 5 STRONGEST TC—JET STREAM INTERACTIONS

5. RESULTS: COMPOSITE ANALYSIS

4. RESULTS: CLIMATOLOGY
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Synopsis

Evaluate influence of recurving WNP TCs on the
midlatitude circulation by computing the average
absolute value of the meridional wind on the
dynamic tropopause (DT; 1.5-PVU surface) over the
North Pacific (i.e., a meridional flow index)
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NORTH PACIFIC MEERIDIONAL FLOW INDEX DOMAIN
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NORTH PACIFIC MERIDIONAL FLOW INDEX
SURROUNDING WNP TC RECURVATURES

Circles show times series of mean North Pacific meridional flow index (m s™) for
all WNP TC recurvatures, with red (blue) dots indicating statistically significant
departures from climatology at the 99% (95%) confidence level. The solid curve is
the median, and dashed curves are 25th and 75th percentiles. Horizontal line is
climatology. Vertical line denotes TC recurvature time.

Recurving WNP TCs are associated with approx. 4 days of above-normal
DT meridional flow over North Pacific, which is indicative of RWT activity

Recurving TCs that reintensify as ECs are not linked to more significantly
above-normal North Pacific meridional flow than recurving TCs that do not
reintensify as ECs

Strong TC—jet stream interactions are linked to more significantly above-
normal North Pacific meridional flow than weak interactions

SURROUNDING DIFFERENT CATEGORIES OF WINP TC RECURVATURES
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NORTH PACIFIC MERIDIONAL FLOW INDEX DEPARTURES

Time series of mean North Pacific meridional flow index departure from climatology
(%) for recurving WNP TCs that reintensify and do not reintensify as an EC (top), and
for strong and weak TC—jet stream interactions (bottom). Filled (open) dots denote
statistically significant departures from climatology at the 99% (95%) confidence
level. Vertical line with TC symbol denotes TC recurvature time.

6. CONCLUSIONS
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Recurving WNP TCs can induce pronounced large-scale
circulation changes over the North Pacific and North America

PV advection by the upper-tropospheric divergent outflow
associated with a recurving TC (i.e., the TC—jet stream
interaction) is a useful diagnostic for RWT excitation

Accurate model representation of TC—jet stream interactions
is likely critical to forecasting downstream large-scale flow
response to TC recurvature
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