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Outline

Validation of Ocean Prediction Center hurricane force extratropical
cyclone best track database

— Create HF extratropical best track cyclone database for both NH and SH using
NCEP Reanalysis 2. Compare:

* Seasonal and monthly tracking trends for both NH and SH
* Monthly event frequencies
* The length of the lifecycle and specifically the duration of HF stages

QuikSCAT, WindSat and ASCAT HF Observational capabilities

— Differences/Similarities in storm characteristics as a result of different
measurement techniques or instrument characteristics

Aircraft observations of HF ETC’s

— Validate cyclone surface characteristics such as maximum wind and storm
radius

Use study results to train marine forecaster in using scatterometer data
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Methodology

e Datasets Distribution of Minimum Surface Pressure During HF Cycles

— OPC Hurricane Force Extratropical w==ECMWF ==QPC
Cyclones Database 2000-2010

— ECMWEF 6hourly analysis 2000- 30
2009 20

— NCEP Reanalysis-2 2000-2012

* Lin and Simmonds (2002) L9
cyclone tracking scheme 0
adopted by Jerome Patoux D 5 O O DL SO DHO N H S
(Patoux at al (2009) ) PN B SESEE 0. CINREEC SRR O
— Tracking algorithm first applied on

ECMWEF 6hr North Atlantic

analysis for period of 9 years Distribution of 24hr Max Deepening Rate
(2000-20009). 8yr Totals

— During this time period ECMWF
model produced only 24 cyclones
that reached hurricane force 40.00
winds (>63kts) based on o
maximum wind within storm
radius tracked with automated
scheme.

e  ECMWE tracks first matched to
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 4
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Number of Hurricane Force Extratropical Cyclones 2000-2009 North Atlantic
H ECMWF Tracks H OPC Tracks
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70

0 -

60 -
50

40

30

20 -

m i

2000-2001 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009

Number of Hurricane Force Extratropical Cyclones 2000-2009 North Atlantic
~==Linear (ECMWF Tracks) = =—Linear (OPC Tracks)

70

60

50

40

/_.

30

20

/

10

2000-2001 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009

ECMWE track
maximum winds
speed need to be
multiplied by ~1.25
to match OPC track
wind speed
categories

ECMWEF track
minimal surface
pressure during HF
stages 10mbar
lower than OPC
tracks

Two databases
show overall
increasing trend in
HF cyclones over
the 9 year period
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North Pacific ETC 2000-2012

Number of Cyclones that Reached HF - North Pacific
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Monthly Distribution
2001-2009

Monthly Distribution - N Pacific 2001-2009

 NCEP-R monthly distribution of
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Hurricane Force Cycle Longevity
N Pacific and N Atlantic

Longevity - N Pacific Storms 2001-2009
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Southern Oceans Cyclone Tracks
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Southern Ocean Cyclone Characteristics
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i Indian Ocean M South Pacific 'S Atlantic
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QuikSCAT, WindSat and ASCAT
Observations
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* Highest wind area:
—  CLW levels <0.3mm?
—  TPW< 15mm?

* 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.
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TPW composites during ETC HF stages CLW composites during ETC HF stages
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2011

2012

2013

Number of
Missions (31)

Flt1 01/23/2010
Flt2 01/27/2010
FIt3 02/01/2010
Flt4 02/02/2010
FIt502/11/2010
Flt6 02/14/2010
Flt7 02/15/2010
FIt8 02/19/2010

Flt101/13/2011
Flt201/17/2011
FIt301/23/2011
Flt4 01/24/2011
FIt501/25/2011
FIt6 01/30/2011
Flt7 02/01/2011
FIt8 02/07/2011
FIt9 02/10/2011

Flt1 01/31/2012
Flt2 02/03/2012
FIt3 02/05/2012
Flt4 02/09/2012
FIt5 02/12/2012
FIt6 02/15/2012

Flt101/22/2013
Flt2 01/23/2013
Flt301/25/2013
Flt4 02/02/2013
FIt502/04/2013
Flt6 02/08/2013
Flt7 02/12/2013
FIt8 02/14/2013

Satellite Under Flights
( , )

Flt1 ASCAT-A 14:572 17 m/s

Flt3 ASCAT-A 00:13Z 28 m/s; OSCAT 01:49Z 28 m/s
Flt4 ASCAT-A 00:44Z 24 m/s

FIt6 OSCAT 16:15Z 10 m/s

FIt7 OSCAT 15:24Z 27m/s

FIt8 OSCAT 16:17Z 14 m/s

Flt1 OSCAT 17:12Z 22 m/s
Flt4 OSCAT 16:21Z 23 m/s
FIt8 OSCAT 16:21Z 26 m/s

Flt1 OSCAT 16:18Z 27 m/s

FItl OSCAT 17:05Z 18 m/s

FIt2 OSCAT 16:14Z 24 m/s

Flt4 OSCAT 01:52Z 24 m/s

FIt5 ASCAT-A 23:24Z 27 m/s; ASCAT-A 01:14Z 29 m/s;
OSCAT 01:50Z 28 m/s

FIt6 OSCAT 14:36Z 27 m/s

Flt 7 ASCAT-B 15:15Z 9 m/s; OSCAT 16:17Z12 m/s
FIt8 OSCAT 16:20Z 23 m/s; AMSR2 17:00Z 17 m/s

HF Winds
Measured

Flt4 02/02/2010 39m/s
FIt6 02/14/2010 34m/s
FIt7 02/15/2010 32m/s

Flt2 01/17/2011 32m/s
FIt501/25/2011 40m/s
FIt7 02/01/2011 36m/s
FIt8 02/07/2011 32m/s

Flt2 02/03/2012 33m/s
FIt3 02/05/2012 33.5
Flt4 02/09/2012 32m/s

FIt2 01/23/2013 36m/s
FIt6 02/08/2013 33m/s




NOAA Aircraft Research
Winter Ocean Storms
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Monthly Distribution - N Atlantic - 2001-2009
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Force Winds Observed during Feb 1t 2011 Flight ;
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GDAS & ASCAT winds
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Conclusions

Hurricane force ETCs 2000-2012 database constructed using NCEP-
Reanalysis 2

— Results reveal cyclical trend in HF ETC in both N Pacific and N Atlantic and
Southern Oceans

Performed comparison of QuikSCAT, WindSat and ASCAT HF ETC
observations

— All three data set reveal similar wind field structures, radius and frequency of
hurricane, storm and gale force winds

31 flights into N Atlantic ETCs conducted from 2010-2013

— 15 OSCAT and 6 ASCAT uderflights

— Aircraft measurements validated studies wind field distribution and highest
wind radius results

Results of this study used in scatterometer training for marine forecasters
The ETC HF OPC and NCEP-R database together with NOAA aircraft ETC N

Atlantic flight data will be made available to the community via manati
web site within next year




