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Abstract:

While much has been studied concerning tropical cyclones, comparatively less is known about the behavior, climatology, trends,
and contribution to heat, moisture and momentum budgets of extratropical cyclones (ETC). The most extreme ETCs that reach
Hurricane-Force (HF) intensity, can be just as deadly if not more so to vessels at sea. This work attempts to address the gap in
knowledge of the most explosive ETCs. The frequency and size of ETC'’s suggests that they should be a significant contributor
to the exchange of energy between the atmosphere and ocean. However, the characterization of the full impact of ETCs on the
ocean — atmosphere system was not possible to define before QuikSCAT, which was able to consistently and accurately sample
the full range of winds in these powerful storms. Imagery interpretation techniques such as Dvorak, used to estimate tropical
cyclone intensity, are not applicable for ETCs. This effort will for the first time allow for an accurate accounting of the contribution
of most extreme ETCs to the earth's climate energy balance computation.

Science Question:

®* What are the Decadal trends of hurricane force extratropical cyclones (ETC) and what is the
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Since December 2000 OPC started issuing HF
warnings for ETCs in North Pacific and Atlantic
Ocean. The HF cyclones best track database
was created based on OPC’s 6-hourly surface
analyses. This database contains the storm
center latitudes and longitudes for each 6 hour
analysis period, as well as the observed central
surface pressure and the cyclone maximum
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To study suitability of different ocean surface vector wind
products to study hurricane force winds within extratropical
cyclones we compared Jet Propulsion Laboratory 12.5km
QuikSCAT, Remote Sensing Systems 25km WindSat and
NOAA 12.5km ASCAT products. Fig.3 shows comparison
of probabilities of hurricane force occurrence within
extratropical cyclones in North Pacific for period of
2007-2009. RSS WindSat and JPL QuikSCAT products
show very similar performance within all three wind
categories (gale 17-24m/s, storm 24-32.5m/s, hurricane
force >32.5m/s) and therefore are complementary for this
type of study. The ASCAT product compares well to
QuikSCAT and WindSat at gale and storm wind force
categories. The hurricane force observations with ASCAT
instrument are less frequent due to smaller measurement
swath and somewhat less sensitivity on V-pol C-band

measurement to winds higher than 30m/s.

based on maximum wind within storm radius tracked with automated scheme. Therefore wind speed variable
alone could not be used as reliable parameter to identify all HF ETC’s. In order to use this database to expand
upon OPC database we first matched ECMWEF tracks and OPC tracks. Using minimun surface pressure,
deepening rate and maximum surface wind within cyclone search radius we developed probability function that

ECMWF cyclone reached HF winds.
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Fig.7 HF ETC trend in terms of number of cyclones per year during

study period in North Atlantic. The ECMWF HF ETC tracks also
indicate an increasing trend in HF cyclone count in North Atlantic

during the study period (Fig.. The increase rate from OPC database
is 4.66 cyclones/year while the increase rate from ECMWF database

is 2.63 cyclones/year

Fig 8. shows the monthly distribution of HF
extratropical cyclones in North Atlantic for 8 winter
seasons. Both the OPC and automated dectection/
tracking method using ECMWF exhibit a similar
distribution showing the maximum cyclone activity
during month of January.

Conclusions:
Automated cyclone tracking scheme using combined Lim and Simmonds and Patoux et al methods was developed

and applied in North Atlantic for period between 2000-2009

Probability of cyclone reaching HF stage using matchup dataset between ECMWF and OPC database was
developed and applied on ECMWEF cyclones. Using this probability ECMWF HF ETC database was developed and

analyzed.

Number of hurricane force extratropical cyclones in North Atlantic show an increasing trend both from Ocean
Prediction ETC database and ECMWF automated cyclone tracking database. The rate of increase in 2.63 cyclones/

year from ECMWF and 4.66 cyclones/year from OPC
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