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The Father’s Day 2002 Severe Wat her Qut break Across
New Yor k and Western New Engl and

Thomas A. Wasul a
NOAA/ NW5, Weat her Forecast O fice, Al bany, New York

On 16 June 2002, a significant severe weather outbreak occurred across
the Northeast. This was the third major outbreak in three weeks across
eastern New York and western New Engl and during the 2002 severe weat her
season. Severe thunderstorns devel oped that produced | arge hail, strong
wi nds and tornadoes. The tornadoes that devel oped in the Mhawk and
Hudson River Valleys were FO's and F1's. A 500 hPa cl osed | ow t hat noved
across the northern Great Lakes region on 15 June helped initiate the

severe weather on Father’s day (16 June). The md-level cold pool
associated with the 500 hPa | ow sparked a second day of severe weat her
for eastern New York and western New Engl and. Several large hail

(greater than 1.9 cn) producing thunderstornms on Mnday 17 June 2003
devel oped, as the trough continued novi ng east across the Northeast.

Convective initiation occurred early in the afternoon on 16 June with
t hunderstorns devel oping over central New York. Steep | apse rates,
noderately high Convective Available Potential Energy's (CAPE) and
dewpoints coupled with a vigorous 500 hPa short wave trough hel ped
trigger the convection. A 500 hPa southwesterly jet streak greater than
50 knots was noving across upstate New York and New Engl and during this
out break. Wnd profiles from soundi ngs across eastern New York and New
Engl and i ndi cated the possibility of supercell thunderstormdevel opnent.
The tornado that devel oped in the mid-Hudson River Vall ey was associ at ed
with a well-defined supercell that formed in Dutchess County, New York
and noved into Litchfield County, Connecticut.

This presentation will focus on an investigation of the evolution of the
| arge-scal e synoptic pattern associated with the severe weat her out break,
and the nesoscal e environnment that generated the convection. The role
of jet streaks at various levels (Il ower and upper) will al so be exani ned.
Data used in this analysis wll include ETA nodel grids, surface
observations, upper air data, satellite i magery, and WSR-88D radar dat a.
The operational forecast challenges of 500 hPa closed | ows across the
Northeast will also be discussed



A Study of Cool Season Tornadoes in the Sout heast
United States

Alicia C. Wasula and Lance F. Bosart
Department of Earth and At nospheric Science, University at Al bany,
State University of New York, Al bany, New York

Russel |l Schnei der, Steven Wi ss, and Robert Johns
NOAA/ NW5, Storm Prediction Center, Norman Okl ahoma

This talk will report on the prelimnary results of a conprehensive
study of cool season tornadoes in the southeast United States. Previous
research has shown that there is arelatively high frequency of tornadoes
in the overnight to early-nmorning hours during the cool season in the
Sout heast, particularly in areas close to the Gulf of Mexico.

In fact, nost strong and violent tornadoes (F2 or greater) in Florida
occur during the cool season, associated with extratropical cyclones.
The cause of this nighttime maxi numduring the winter nonths is not well
under stood, and one focus of this research will be on gaining a better
under st andi ng of the causes of this phenonenon.

Previ ous research has al so docunmented the inportance of return flow

of warm noist tropical air across the Gulf region after the passage of
cold fronts through the Gulf in the devel opnent of potential severe
weat her scenarios along the Gulf coast. The warm Loop Current in the
Gul f al so can increase fluxes of heat and noisture into this return fl ow
air, which can lead to rapid air nass destabilization. It has al so been
shown, however, that forecasting the trajectories of return flowair is
difficult, and that operational nunerical prediction nodels are not able
to accurately forecast the nodification of the boundary |layer (partially
due to | ack of data over the Gulf), which can be inportant in determnining
the severe weat her potential over the Southeast.



Usi ng WBR-88D Reflectivity for the Prediction of
Cl oud-to-G ound Lightning: A Central North Carolina
St udy

Brandon R Vi ncent
NOAA/ NW5, Weat her Forecast O fice, Newport, North Carolina

Law ence D. Carey
Texas A&M University

Dougl as Schnei der, Kernit Keeter and Rod Gonski
NOAA/ NW5, Weat her Forecast Ofice, Raleigh, North Carolina

Char ge separation nost |ikely occurs during reboundi ng collisions between
ice crystals and large ice hydrometeors such as graupel and hail that
remai n suspended in the mxed phase zone by the updraft of a grow ng
t hunderstorm WSR-88D radar reflectivity can be used to indirectly
identify this electrification process within a growi ng thunderstorm
because graupel and hail return large reflectivity echoes. Occurrence of
charge separation in a thunderstormis a prerequisite to cloud-to-ground
lightning strikes.

This study exami ned a sanple of 50 central North Carolina thunderstorm
cases using three different characteristics of WSR-88D data (e.g.,
reflectivity threshold [dBZ] at a given environnental tenperature [C] for
a specified nunmber of volune scans [# Vol]) that were organized into 8
different sets of criteria for judging the CG Ilightning potenti al

Resul ts showed that the best |ightning detection criterion was 1 Vol /40
dBz/ 10 degrees C, with a 100% POD, a 37% FAR, and a 63% CSI. The average
lead tinme was 14.7 mnutes. Overall, the results obtained in this study
conpared very well with results obtained in past studies. In addition

an anal ysis of vertical reflectivity |lapse rates between the 0C and 20C
i sotherm heights in both detection and false alarm cases showed that
vertical reflectivity lapse rates for false alarns (2.04 dBzZ/kft) were
nmuch | arger than for detections (0.69 dBzZ/kft). The results showthat it
is possible to use WSR-88D reflectivity to reasonably predict the onset
of CG lightning in the central North Carolina region using criteria
simlar to that used in previous studies of thunderstornms in other
regions. This technique has been used in real-tinme at WFO Raleigh with
sone success. Nowcasts have been issued to inform people that CG
lightning strikes are i mmanent. Evaluating a stormpotential to produce
CG lightning can be done fairly quickly in an operational setting using
AW PS.



The Eastern New York and Western New Engl and F2 Tor nado
of 21 July 2003

Kenneth D. LaPenta, Thomas A. Wasul a and George J. Magl aras
NOAA/ N5 Weat her Forecast O fice, Al bany, New York

An unusual nmesoscale convective vortex (MCV) nopved across northern
Pennsyl vani a i nt o sout heast New York on 21 July 2003. The MCV ori gi nat ed
froman area of convection over eastern |lowa around 0300 UTC. The system
strengt hened and reached southern | ndi ana and western Chi o by about 1200
UTC. A large hook-shape system evol ved over eastern Chio by 1800 UTC.
The systemtravel ed east al ong the New York Pennsyl vani a border turning
north into central New York by 0130 UTC 22 July 2003. A line of strong
convection extending south from the vortex center crossed eastern New
York producing w despread severe weather. A long-lived supercel
devel oped along the line and produced a series of tornadoes across 4
counties, extending from the eastern Catskills through the nmid Hudson
Valley in New York and into southern Vernont, wth a maximm F2
intensity.

The convection devel oped in a highly favorabl e dynam ¢ envi ronnent al oft.
A 100 knot (kt) jet maxinmumlifted north of New York during the afternoon
pl acing eastern New York and western New England in the right-rear
guadrant of the 250 hPa upper-level jet, which was marked as an area of
strong, concentrated divergence. A strengthening 850 hPa | ow | evel jet
intensified to 50 kt, as it crossed the Hudson Valley. Wnds increased
and veered fromthe surface through the m d troposphere at 500 hPa. This
created a wi nd shear profile favorable for severe weat her, including bow
echoes and supercell thunderstornms. Convective instability values were
very large. For exanple, Convective Available Potential Energy (CAPE)
val ues exceeded 2000 J kg-1 in the m d Hudson River Valley and western
New Engl and.

An initial burst of convection noved through eastern New York and western
New Engl and during the early afternoon producing locally severe weat her
over the northern Catskills and the Capital Region of eastern New York

W despread severe convection associated with the MCV arrived during the
evening. A detailed radar analysis of the evolution of the long-1lived
tornadi ¢ supercell and the convective conplex in which it was enbedded

will be presented. Reflectivity data will be used to exanine the
structure of the convective system with velocity data used to anal yze
supercell strength and the intensity of the tornadic signature. In
addition, this tornado will be compared to the significant tornadoes of

29 May 1995 and 31 May 1998, which occurred across eastern New York and
west ern New Engl and.



The Rapid Evol ution of Convection Approachi ng
New York City

M chael Charles and Brian A Colle
Institute for Terrestrial and Planetary Atnospheres, Stony Brook
Uni versity, Stony Brook, New York

Jeffrey S. Tongue
NOAA/ Nat i onal Weat her Service, Upton, New York

The rapid evolution of convective systens approaching the coastal
nmetropolitan region of New York City (NYC) is a significant forecast
probl em During the spring and early sumer, many severe squall |ines
weaken rapidly or beconme distorted approaching this densely popul ated
urban coastal environment. As a result, forecasts and even warni ngs may
not verify. This talk quantifies this problem using a |I|ightning
climatol ogy over the region, a case study, and a brief discussion of
the failure of nmesoscale nodels to forecast such events.

Alimted climtology of cloud to ground Iightning data was conpil ed for
the nont hs of June and August over the Northeastern U S. During June,
there is a clear mnimum in lightning activity along the coast when
conpared to interior |ocations. The cool narine boundary |ayer clearly
i npacts the evolution of convection during this early warm season nont h.
In contrast, lightning activity is simlar to that of inland |ocations
duri ng August. This is likely the result of warnmer sea surface
tenperatures and the resultant warner boundary | ayer.

A case study from18 May 2000 denonstrated the evol ution of a squall line
approaching New York City (NYC). On 18 May 2000, at 2200 UTC, a severe
squall line was approaching the NYC region fromthe northwest at 2200
UTC. The squall line had a distinct bow echo, |eading convective |ine
reflectivity val ues of as high as 65 dBZ, and a 50-60 kt surface outfl ow.
During the next hour, as the convective Iine approached NYC, its forward
progression slowed and the squall line transformed into a band of heavy
(35-45 dBzZ) stratiform precipitation. The resultant transfornation
resulted in local flooding across NYC wi thout producing severe wind
gusts. The convective |ine weakened where the convective available
potential energy (CAPE) was analyzed to rapidly decrease from 1500 J
/kg-1 to less than 250 J /kg-1. This lowering of CAPE was a result of
the cool er marine boundary | ayer over the NYC region.

Mesoscal e nodel s, such as the Eta and Mvb, often do not capture details
of this rapid evolution. The exanple from the 18 May 2000 case will be
shown al ong with the climatol ogi cal data that denonstrates the i nfluence.



AW PS Procedures that Conbine Science and Vi sualization
to Eval uate the Mesoscal e and M crophysical Potenti al
for Significant Wnter Wather

Josh Kor ot ky
NOAA/ NW5, Weat her Forecast O fice, Pittsburgh PA

Studies of nesoscale snowband formation denonstrated that
substantial snowfall accunul ati ons are associated with significant
m dl evel deformation and frontogenesis in the vicinity of weak
conditional and symetric stability. O her studies showed that a
conbi nation of thermal stratification and m crophysical processes
| argely determ ne precipitation type and intensity. Based on these
studies, 3 nethods were developed to assess and forecast the
nmesoscal e and m crophysical details of significant w nter weat her
events. One technique uses a four panel time-height cross section
to evaluate the potential for snowband formation. A second nethod
uses the "Top Down" approach to forecast the effects of thernal
stratification and mcrophysics on precipitation type and
intensity. The "Cross Hair" approach uses a tine-height cross
section to assess where significant upward vertical notion, nmaxi mum
dendritic grom h tenperatures, and saturated conditions coincide.

This presentation will use a case study of appreciable heavy
snowfalls on 6-7 January 2002 to denonstrate visually enhanced
AW PS Procedures, based on the cited nethods. The procedures
include four panel time and tine-height cross sections that
hi ghlight 1) the potential for nesoscal e snowbands, 2) the "Top
Down" approach for determ ning the |ikelihood of precipitationtype
and intensity, and 3) the "Cross Hair" approach for assessing where
significant upward vertical notion coincides with maxi rumdendritic
grow h tenperatures and saturated conditions. Additional four panel
Procedures incorporate scientifically relevant diagnostics and
vi sualizations to show the forecast evolution of the event.



Fog - Sone New Techniques to Better Predict this
Avi ati on Menace

Hugh W Johnson |V
NOAA/ N\W5s Weat her Forecast O fice, Al bany, New York

Fog is significant and costly weather phenomenon to the aviation
comrunity. Forecasters often pay nore attention to forecasting heavy
snow, tornados, thunderstorms, or even strong wi nds. However, fog and | ow
ceilings are perhaps the hardest elenents to accurately forecast.

During the ate summer to mid autumm, on clear cal mnights, radiation fog
formati on reaches a maximum in nmost of the northeast United States.
Radi ati on Fog formati on nost conmonly forns near dawn when tenperatures
are their lowest. This coincides with a maxi numin aviation activity, as
many cor porate and comrercial flights take off within an hour of sunri se.

The basi c fundanental s of fog formati on are well understood. They incl ude
a clear sky, little or no wind and high relative humdity. The
forecasting of fog is still at best, an inexact science. Conpounding the
chal | enge, the Aviation forecaster has to decide the validity of the ASCS
data. Fortunately, inproved satellite techniques can help the forecaster
detect stratus and fog during the predawn hours, but these have
linmtations as well.

Formation of radiation fog and stratus at the foll owi ng airports: Al bany
International Airport in Al bany, NY (KALB), Henry Floyd Airport in d ens
Falls, NY (KGFL) and the Dutchess County Airport in Poughkeepsie, NY
(KPQU) is investigated. The National Wather Forecast Ofice (WO at
Al bany, NY (ALY) issues Term nal Aerodrone Forecasts (TAF)s for these
sites routinely, four tinmes a day, and amendnents as needed. This study
seeks to i nprove WFO ALY’s Probability of Detection (POD) for fog and/or
|l ow stratus ceilings resulting in Instrunment Flight Restrictions (IFR)
below mnimum landing criteria (% mle) at these sites. Data from
Sept ember and Oct ober of 2003 is utilized that includes soundings from
Al bany, NY, nodel forecast soundings, four inch ground tenperatures and
surface observations.

An inproved forecasting nethodology for radiation fog and | ow stratus
formation will be presented.



Snowin to Beat the Band: Using Satellite |Imgery and
Local Analysis and Prediction System (LAPS) Qutput to
Di agnose the Rapid Devel opnent of a Mesoscal e Snowband

David R Vall ee and El eanor Valli er-Tal bot
NOAA/ NWs Weat her Forecast O fice, Taunton, Massachusetts

A fast noving winter stormsysteminpacted the National Wather Service
Weat her Forecast O fice (WO Taunton, MA County Warning Area (CWA) with
a short duration of heavy snow on February 7, 2003. The system produced
a narrow swath of 10 to 16 inch snowfall from northeast Connecticut to
Boston, inmpacting both the md norning and early evening rush hour
comrutes. While nunerical nodel guidance suggested that the potential
exi sted for heavy snow, nobst of the forcing nmechanisns were forecasted
to be along or just off the coast of southeast New Engl and.

This paper will discuss how satellite imgery and Local Analysis and
Prediction System (LAPS) output were used to diagnose the rapidly
changi ng evol uti on and eventual northwest displacenment of the heavy snow
band. The paper will address the sharpening of the nid |evel inpulse as
seen on wat er vapor inmagery, the evolution of nidIevel frontogenesis and
def ormati on, and snow growt h nechani sns.



An Anal ysis of a Poorly Forecast Frontogenetically -
Forced Early Spring Snowstorm

M chael S. Evans
NOAA/ NW5, Weat her Forecast O fice, Binghamton, New York

An early spring snowstorm that effected central New York and northeast
Pennsyl vania on March 30, 2003 is analyzed. Significant snowfall across
this area is usually associated with deep surface |ow pressure centers
| ocated near the md-Atlantic coast. In this case however, the
envi ronment was characterized by a very weak surface cyclone, |ocated
well to the east of the md-Atlantic coastline. It is shown that the
primary forcing for upward notion and snowfall with this event was
supplied by strong nid-Ievel frontogenesis over New York and
Pennsyl vania. The mid-1evel frontogenesis appeared to be enhanced by a
strong ageostrophic circul ati on associ ated wi th a coupl ed upper-1evel jet
streak pattern.

W nter Storm Warnings were issued on this day for expected snowfalls of
6 to 12 inches (16 to 32 cn) over northeast Pennsylvania and the western
Catskill nountains of upstate New York. Advisories were issued farther
west, for expected snowfalls of 3 to 6 inches (8 to 16 cn) across central
New York. These forecasts were based largely on nodel 12-hour
guantitative precipitation forecasts (QPF) that indicated totals of
around 0.75 inches (20 nm across the warning area, and 0.25 to 0.50

inches (7 to 14 mm) across the advisory area. |In this case, there was
strong agreement with the QPF between the Eta, G-S and short-range
ensenbl e forecasts (SREFs). There was al so good run-to-run agreenent

with the QPF over several nodel cycles. Observed snowfall anpbunts across
the area indicated that the snowfall forecast across the advisory area
was good, with 4 to 8 inches (10 to 20 cm of snow falling in band from
north central Pennsylvania through central New York. However, the
snowf al | forecasts over the warning area were overdone, with
accunul ati ons across nost of that area ranging froman inch or less (2.5
cmor less) at lower elevations to around 4 inches (10 cm at higher
el evations. A conparison between observed nid-1level tenperatures at the
onset of the event, and the Eta nodel’s nid-level tenperature analysis,
i ndicates that part of the difficulty in forecasting the location and
intensity of the heavi est snow nmay have been related to problens with the
nodel s initialization of the thermal gradient associated with the
frontogenesis. |In addition, an exanination of Eta forecast tenperature
profiles valid during the height of the event indicates that the profiles
within the advisory area were favorable for dendritic snowgrowh, while
the profiles within the ill-fated warning area were | ess favorabl e.



Lessons Learned and Initial Best Practices Converting
fromMDL matrices to GFE Formatters

David A. Zaff
NOAA/ N\W5s Weat her Forecast O fice, Al bany, New York

The National Wather Service (NW5) is in the process of transitioning
from hand-typed weather forecast text output to a seanl ess npsaic of
digital information. Although the NWs has entered the digital age, there
is still a requirenment that text products be produced. For the past two
years, NW5 Eastern Region (ER) offices have used the G aphical Forecast
Editor (GFE) to produce a set of digital grids. The grids were then
converted and displayed as a matrix. The matrix was then nodified as
necessary to output a set of readable weather forecast text products.
Finally, the resultant text product was hand edited to renove any | asting
grammatical or meteorological problens in the text. This nulti-tiered
approach to creating a set of weather forecasts: grids, matrix, and text
editing, resultedinaninitial set of grids often being vastly different
than the final set of text products. |In addition, this approach was not
an efficient use of forecaster tine.

Begi nning January 1, 2004, all NWS ER offices wll produce zone and
service area forecasts directly from GFE digital grids, no | onger using
NWS Met eor ol ogi cal Devel opnent Lab (MDL) natrices as a way to nodify the
text before generating text forecast products. |n June 2003, the Weat her
Forecast O fice (WO Albany, NY was given pernmission to test GFE
formatters, thereby bypassing the matrix before it became a requirenent.
In addition, we were allowed to transition to new NWB Directive 10-503,
whi ch provi des new public text product specifications.

Abandoning the matrix i s expected to stream ine the forecast preparation
process, and ensure there is a better correl ati on between text and gri ds.
However, the change requires careful grid preparation; one can no |onger
use the grids as a first draft to the text. As the grids becone the
primary NWS forecast product, the forecaster needs to ensure there is a
hi gh I evel of neteorol ogical detail within them These grids need to be
neteorologically consistent with each other, across forecast area
boundaries, and intinme. Wthout this consistency, the text product wil
continue to suffer, and require editing, once again taking up val uable
forecasting tine. This presentation will discuss the | essons learned in
converting to the GFE formatters, and the initial best practices at the
WFO ALY of fi ce.



The Unusually I ntense Coastal Front Passage of 17-18
April 2002 in Eastern New Engl and

Lance F. Bosart and Alicia Wasul a
Departnment of Earth and At nospheric Sciences, The University at
Al bany, State University of New York

Wal ter Drag
NOAA/ NW6 Weat her Forecast O fice, Massachusetts

Record high tenperatures in the 32-34°C range were noted in parts of
sout hern and central New England on 17 April 2002. Late that afternoon
a marine surge of cold air chilled by the 5°C surface waters in the Gulf
of Mai ne pushed onshore across eastern New Engl and. The resulting strong
coastal front passage featured vector wind shifts in excess of 40 kt and
tenperature decreases of 15-20°C with nost of the tenperature decrease
occurring in less than one hour.

The evolution of this nmarine surge event wll be described from a
synopti ¢ and nesoscal e perspective. The forecastability of the event
wi Il al so be discussed on the basis of the perfornmance of the operationa
nodel and statistical-dynam cal guidance.



The Col | aborative Effort Between Stony Brook University
and the National Wather Service, Part 1 - Previous
Results, Current Status, and Future Pl ans

Brian A. Colle and Matthew Jones
Institute for Terrestrial and Planetary Atnospheres, Stony Brook
Uni versity, State University of New York, Stony Brook, New York

Jeffrey S. Tongue
NOAA/ Nat i onal Weat her Service, Upton, New York

St ony Brook University (SBU), in collaboration with NOAA/ Nati onal Wat her
Service (NWS), Upton, NY has been running the Penn State University-NCAR
Mesoscal e Model (MVB) in real-time since 1999. This effort is supported
partially by the Cooperative program for Operational Meteorol ogy,
Education and Training (COVET). The initial notivation was to help
forecasters |l earn howto i ncorporate high-resolution nodel dataintothe
forecast process. The project was recently expanded to include an 18-
nmenmber MVb ensenbl e at 12-kmgrid spaci ng and i nvol ves ot her NWS of fi ces
(M. Holly, NJ and Taunton, MA), as well as the NW5 Northeast River
Forecast Center and the NWS Eastern Regi on Headquarters.

A verification dataset was collected during the project to evaluate the
nodel's performance as well as that of the National Center for
Environnental Prediction’s Eta nodel. The verification system was
recently expanded to include real-tine data fromthe Port Jefferson, NY
to Bridgeport, CT ferry. |In addition, nunerous applications have been
devel oped at SBU using the MVb, such as real-tinme integration of the
WaveWatch 111 (WAB) npbdel, a storm surge nodel for the New York City
Metropolitan area, and electrical |oad forecasts for the Long Island
Power Aut hority.

This presentation will briefly summari ze the SBU/ NWS col | aborative effort
and its notivation. Exanples of verification and some of the application
of the MMb will be presented as well as future plans.



The Col | aborative Effort Between Stony Brook University
and the National Wather Service, Part 2 - Devel opnent
of a Real-tinme Ensenbl e Forecast System

Matt hew Jones and Brian A Colle
Institute for Terrestrial and Planetary Atnospheres, Stony Brook
Uni versity, State University of New York,
Stony Brook, New York

Jeffrey S. Tongue
NOAA/ N\W5s Foreacast Office, Upton, New York

Since the spring of 2003, Stony Brook University (SBU) has been running
an 18- nenber MVb ensenble down to 12-km grid spaci ng over the Northeast
United States for the 0000 UTC cycl e using the Penn State Uni versity-NCAR
Mesoscal e Model (MVb). This work, which is partially supported by COVET,
is in collaboration with NOAA/ Nati onal Wather Service (NWS), Weather
Forecast OFfice (WGOs) at Upton, NY, M. Holly, NJ, and Taunton, MA, as
well as the NWS Northeast River Forecast Center and the NWS Eastern
Regi on.

There are currently 12 different physics-based nenbers (three boundary
| ayer and four convective paraneterizati ons schemes — 12 combinati ons)
usi ng National Center for Environnental Prediction (NCEP) Eta grids for
initial and boundary conditions. The additional six (6) nmenbers are MVb
runs with fixed boundary | ayer and convective paraneteri zations, but with
different nodel initializations from the 2100 UTC NCEP' s short Range
Ensenbl e Forecast Systenis Eta breds and the 0000 UTC G obal Data
Assimilation System

This tal k highlights the design of the Mvb ensenbl e and post-processing
techniques used to interpret the forecasts. A web page has been

constructed (http://fractus.nsrc.sunysb. edu/mbrte), which includes
ensenbl e means, spreads, and spaghetti plots. Precipitation averages from
somre of the physics nenbers will also be shown to highlight the

fundamental differences in which convective paraneterizations generate
precipitation on average over the Eastern U. S.



The Col | aborative Effort Between Stony Brook University
and the National Wather Service, Part 3 - Integration
of Mesoscal e Models into Operational \Wat her
For ecasti ng

Jeffrey S. Tongue
NOAA/ N\Ws Weat her Forecast O fice, Upton, New York
Upton, NY

Brian A. Colle and Matthew Jones
Institute for Terrestrial and Planetary Atnospheres, Stony Brook
Uni versity, State University of New York, Stony Brook, New York

St ony Brook University (SBU), in collaboration wi th NOAA/ Nati onal Weat her
Service (NWs), Upton, NY has been running the Penn State University-NCAR
Mesoscal e Model (Mvb) in real-tine since 1999. This effort is supported
partially by the Cooperative program for Operational Meteorol ogy,
Education and Training (COMET). The initial notivation for the effort
was to help forecasters |learn how to incorporate high resolution nodel
data into the forecast process. The project was recently expanded to
i nclude an 18-nenmber MVb ensenble at 12-km grid spacing and invol ves
other NWs offices (M. Holly, NJ and Taunton, MA) as well as the NWS
Nort heast Ri ver Forecast Center and the NWS Eastern Regi on Headquarters.

This presentation uses a case exanple of how through use of an ensenble
of Penn State University-NCAR Mesoscal e Model (Mvb) runs, operationa
forecaster thinking can be affected. Wile MW ensenble data is not yet
fully available within the NW§&'s Advance Weather Interactive Processing
System (AW PS) and the Graphical Forecast Editor, static and | oopi hg web
graphi cs are avail able and proven valuable tools to the forecaster. As
dermonstrated through this case, the ability of forecasters to increase
si tuational awareness and focus on the significant weather is enhanced
through integration of ensenbles into the forecast process. Finally, a
description of the local training effort will be presented.



Reliability Trends of the G obal Forecast System Model
Qut put Statistical Guidance in the Northeastern US: A
Statistical Analysis with Operational Forecasting
Applications

John M Coff
NOAA/ N\Ws Weat her Forecast O fice, Burlington, Vernont

G obal Forecast System (GFS) Model CQutput Statistical (MOS) Cuidance
Probability of Precipitation (PoP) bias is exam ned for the northeastern
U.S., New England and Burlington, VT. Clear and distinct trends are
identified in the data sets, with a nean positive bias noted across | ower
PoP categories (<40%, and a nean negative bias across hi gher PoP (>60%
cat egori es. This is especially evident in the New England and
Burlington, VT data sets. Possi bl e causes of the observed | ower PoP
category bias are discussed, nanely the coarseness in nodel resol ution
and the inherent design of the regional regression equations that drive
the GFS MOS PoP schene. Applications of the observed bias to operationa

forecasting techniques are then presented. It is argued that by | owering
values by five to ten percent across the | ower PoP categories during the
first three forecast periods, inprovenent over G-S PoP gui dance nay be
realized over the long run. Due to good observed GFS MOS reliability
(1 ow bi as) across the higher PoP categories, discreet adjustnent of these
values in either direction is not reconmended. Due to the limted scope
of this study froma physical and tenporal perspective, further research
is needed to ascertain whether the noted trends are inherent in the GFS
MOS POP schene.



| mpl enment ati on of Mesoscal e Nuneri cal Weat her
Prediction for Wat her-sensitive Business Qperations

LI oyd A. Treinish and Anthony P. Praino

| BM Thomas J. WAtson Research Center, Yorktown Heights, New York

For many applications, expected | ocal weather conditions during the next
day or two are critical factors in planning operations and making
effective decisions. Typically, what optimzation that is applied to
these processes to enable proactive efforts utilize either historica
weat her data as a predictor of trends or the results of synoptic-scale
weat her nodels. Alternatively, nmesoscale nunerical weather nodels
operating at higher resolution in space and tinme with nore detailed
physics may offer greater precision and accuracy within a linted
geographic region for problens with short-termweather sensitivity. Such
forecasts can be used for conpetitive advantage or to i nprove operati onal
efficiency and safety.

To evaluate this hypothesis, a prototype system dubbed "Deep Thunder",
has been inplenented for the New York City area. This effort began with
buil ding a capability sufficient for operational use. In particular, the
goal is to provide weather forecasts at a |level of precision and fast
enough to address specific business problens. Hence, the focus has been
on high-performance conputing, visualization, and automation while
desi gni ng, evaluating and optim zing an integrated systemthat includes
recei ving and processing data, nodelling, and post-processing analysis
and di ssemi nation. Part of the rationale for this focus is practicality.
G ven the tine-critical nature of weather-sensitive business deci sions,
if the weather prediction can not be conpleted fast enough, then it has
no value. Such predictive simulations need to be conpleted at |east an
order of nmgnitude faster than real-tinme. But rapid conputation is
insufficient if theresults can not be easily and quickly utilized. Thus,
a variety of fixed and highly interactive flexible visualizations focused
on the applications have al so been inpl enent ed.

We will discuss our particular architectural approach and i npl ementati on
as well as the justification and inplications for various design choices.
We have coll aborated with | ocal agencies in using Deep Thunder to assi st
in operational decision making with various weat her-sensitive problens
in surface transportation, energency response and electricity
distribution. Sone results will be presented concerning the effectiveness
of such nodelling capabilities for these applications.



Large-Scale Regine Transition and Its Relationship to
Significant Cool Season Precipitation Events in the
Nor t heast

Heat her Archanbault, Lance F. Bosart, Daniel Keyser
Departnent of Earth and At nospheric Sciences
University at Al bany, State University of New York

Ri chard Grumm
NOAA/ NW5s Weat her Forecast Office, State Coll ege, Pennsylvania

Past research has pointed to a relationship between synoptic-scale
cyclogenesis and the reconfiguration of the planetary-scale flow.
Motivated by this work, and by the subjective observation of |arge-scale
regime transitions concurrent with najor precipitation events such as the
Superstormof 1993, this research tests the hypothesis that a correl ation
exi sts between regine transition and maj or precipitation events inpacting
t he Northeast.

In order to quantify an objective definition of a weather regine,
t el econnection i ndi ces such as the North Atlantic Gscillation (NAO, the
Paci fic/North Arerican (PNA) pattern, the East Pacific Gscillation (EPO,
and the West Pacific Oscillation (WO were used to characterize
preferred nodes of atnospheric circulation. Using daily-averaged 500 hPa
geopotential height data from the National Centers for Environnental
Predi ction (NCEP)/National Center for Atnospheric Research (NCAR)
reanal ysis dataset, daily values fromJanuary 1948 to Decenber 2001 were
produced for each index, according to the procedure defined by the
Climate Diagnostics Center (CDC). Upon exami ning the variability of
each tinme series, a major weather regine change was defined to be a
t el econnecti on phase change (i.e. a change from negative to positive
phase or positive to negative phase) of greater than two standard
devi ati ons over a seven-day peri od.

As an internmediate step in determning correlation between Northeast
precipitation events and reginme transitions, a nornalized hei ght anomal y
i ndex was devel oped to identify anomal ously |ow 1000 hPa geopotenti al
heights in the Northeast and vicinity. Daily values of this index are
being used in conjunction with daily values of change for each
tel econnection index in order to determ ne whether a correlation exists
bet ween surface hei ght anomalies in the Northeast and regi ne transitions.
Future work will determ ne whether nore mmj or precipitation events can
be expected during regi me changes as conpared to climatol ogy. Conposite
analyses will be constructed so that characteristic signatures of
significant large-scale regine changes nmay be identified. These
conposites and results from case studies will be used to deterni ne
whet her a causal rel ationship exists between a regi me change and a maj or
precipitation event.



The Distribution of Precipitation over the Northeast
Acconpanyi ng Landfalling and Transitioning Tropical
Cycl ones

David P. DelLuca, Lance F. Bosart and Dani el Keyser
Departnment of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Albany, New York

David R Vallee
NOAA/ NW5s Weat her Forecast O fice, Taunton, Massachusetts

Landfalling and transitioning tropical cyclones pose a significant
forecast challenge in forecasting distributions of heavy precipitation
in the northeastern United States. The forecast chall enge is hei ghtened
because the heavy rainfall distribution associated with these tropical
cycl ones can be nodul ated significantly when the pol eward-novi ng storns
interact with nobile nidlatitude upper-I|evel troughs and coastal fronts
over regions of conplex terrain. The purpose of this presentation is to
docunent the large spatial and tenporal variability of heavy
precipitation that acconpanies landfalling and transitioning tropical
cyclones and to determ ne the physical basis for the observed rainfal
di stribution.

A 38-storm dataset of landfalling and transitioning tropical cyclones
that produced at least 10 cm (4 ") of precipitation during 1950-1998 has
been constructed. The NCEP 24 h daily (1200-1200 UTC) Unified
Precipitation Dataset (UPD) and the tw ce-daily (0000 and 1200 UTQ)
NCEP/ NCAR r eanal ysi s dataset were used to produce maps of stormrainfal
and synoptic-scale circulation features for each of the 38 storns. The
38-storm dataset al so served as the basis for the preparation of maps
showing the rainfall distribution relative to the track and the
t opography for each tropical cyclone. The National Hurricane Center (NHC)
best track dataset at 6 h intervals (0000, 0600, 1200 and 1800 UTC) was
used to define the 38 individual storm tracks, while the surface
elevations in the 40 km RUC nodel where used to produce topographic
f eat ures.

A subset of <eight storms wth possible influence from coasta

frontogenesis was chosen for a nore detailed synoptic analysis in an
attenpt to elucidate physical processes associated with heavy rainfall

events. The four tinmes daily (0000, 0600, 1200 and 1800 UTC) NCEP/ NCAR
reanal ysi s dataset and archived surface charts served as the foundation
for this analysis.

This presentation will focus on the analysis of stormtotal precipitation
relative to stormtrack in an effort to identify the inpact of conplex
terrain and coastal fronts on the observed precipitation distribution.
It will also exam ne how stormtrough interactions and di adi abatically
i nduced outflow in the downstreamridge/jet feed back on and inpact the
observed precipitation distribution.



Col d Season 500 hPa Cutoff Cyclone Precipitation
Distribution and a Case Study

Ant hony Fracasso, Lance F. Bosart, Daniel Keyser
Departnment of Earth and At nospheric Sciences, University at Al bany,
State University of New York,

Al bany, New York

M chael Evans
NOAA/ NWs Weat her Forecast O fice
Johnson City, New York

Cutoff cyclones pose a challenge to forecasters, especially in the
northeastern United States. A climatol ogy of cold season (Cctober - My)
cutof f cyclones has been produced for the period 1948-1998 using the
gridded reanalysis datasets available from the National Centers for
Environnental Prediction/National Center for Atnospheric Research
(NCEP/ NCAR). Sinmilarly, the NCEP Unified Precipitation Dataset (UPD), a
once-daily (1200-1200 UTC) gridded precipitation dataset available on a
0.25 deg grid, has been used to construct precipitation maps for all
cases where a cutoff cyclone was present in the northeast US and
vicinity. The purpose of this presentation is to use these datasets to
di agnose and understand the distribution of precipitation associated with
t he passage of cutoff cyclones in the Northeast by neans of conposite and
case studies, and to identify whether there are characteristic
precipitation signals associated with particular cutoff cyclone tracks.

Ongoi ng research is focused on stratifying precipitation as a function
of cutoff cyclone track and intensity in an effort to deterni ne whet her
a track-dependent precipitation signal exists for cutoff cyclones as they
cross a region of conplex terrain. I ndi vi dual case studies
representative of specific cutoff cyclone tracks will also be exani ned
as part of this research effort. As an exanple, a recent cutoff cycl one
that posed a significant forecast challenge occurred in |ate May 2003.
The cutoff cyclone tracked across the Great Lakes and over New York
State. Although heavy rains were forecast for nost of the area, sonme
| ocations received well under 25 mm while other areas received closer
to 100 nm over a period of a few days. The structure and evol uti on of
this cutoff cyclone and its associated precipitation shield will be
exam ned.



d obal dimatol ogy of Closed 1000-500 hPa Thi ckness
Hi ghs and Lows

Thomas J. Gl arneau, Jr., Anantha R Aiyyer, Eyad H Atallah, and
Lance F. Bosart

Departnment of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

Cl osed 1000-500 hPa thickness highs and |lows are an inportant aspect of
the md-latitude and subtropical weather and clinate. They provide an
i ndi cati on of the genesis and lysis region(s) for warm and cold air
masses and, if studied on the decadal time scale, they can provide a
first-order approximation of climte change. Variations in these
t hi ckness features in El Nino versus La N na years are also of interest.
G ven the inportance of these thickness features to the weather and
climate, the results of a global climtology of closed 1000-500 hPa
t hi ckness highs and lows for 1951-2001 will be presented.

Gridded 1000-500 hPa thickness anal yses were obtai ned fromthe NCEP/ NCAR
re-analysis, on a 2.5 x 2.5 degree |l atitude-longitude grid for 0000 and
1200 UTC. dC osed thickness highs (Il ows) were counted if a grid-point was
30 mhi gher (lower) than all surrounding grid-points and the 1000-500 hPa
t hi ckness at the center grid-point was greater than or equal to 576 (Il ess
than or equal to 540) dam

Prelim nary results showthat cl osed t hickness hi ghs occur preferentially
in continental regions in all seasons. Cl osed thickness |ows can occur
anywhere in all seasons, but tend to occur further equatorward over
continental regions, especially in the cold season. Specifically, we
will: (1) present the results of the global climtology of closed
1000-500 hPa thickness highs and lows, (2) conpare and contrast the
Northern and Sout hern Heni sphere clinmatol ogy, (3) conpare and contrast
the climatology of El Nino versus La Nina years, (4) show the decadal
spatial variations of the thickness clinmatology, and (5) present two
representative case studies.



A Study of Landfalling Tropical Stornmns

Al an F. Srock, Lance F. Bosart, and John Mol i nari
Departnment of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

One of the nost difficult forecast challenges is associated with
I andfalling and transitioning tropical cycl ones because the potential for
a mpj or natural disaster associated with high w nds, significant storm
surges, and coastal and inland flooding is a major concern. The forecast
challenge is increased because the distribution of precipitation in a
tropical cyclone is highly variable from one storm to another with
respect to intensity, nmaxi mum anount, areal distribution, and duration.

The goal of this study is to exanine the causes for variability between
t hese syst ens. Tropi cal Cyclones Chris (1988) and Marco (1990) have been
chosen with observed precipitation distributions and tracks which are
representative of sonme characteristic rainfall signatures observed al ong
the East Coast. The Unified Precipitation Dataset (UPD), the National
Center for Environmental Prediction/National Center for Atnospheric
Resear ch (NCEP/ NCAR) reanal ysis, and observed data and conditions have
been utilized. Sub-synoptic scale influences to precipitation will also
be exani ned, including effects of coastal fronts and orographic effects.



Case Studi es of Warm Season Cutoff Cycl one
Precipitation Distribution

Jessica S. Najuch, Lance F. Bosart and Dani el Keyser
Departnment of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

Thomas A. Wasul a and Kenneth D. LaPenta
NOAA/ NWs Weat her Forecasting Office, Al bany, New York

Forecasting heavy precipitation associated with warm season cutoff
cyclones presents a particularly challenging forecast problem in the
nort heastern US. These challenges arise in part from physiographic
features that nodulate the distribution of precipitation and severe
weat her, and the rapid changes in the character of precipitation due to
the evolution and notion of the cutoff cycl ones.

Four case studies of cutoff cyclones, which produced significant damage
fromsevere weat her and fl oodi ng across the Northeast, are being anal yzed
using the 40 km ETA initialized dataset fromthe National Centers for
Envi ronmental Prediction/National Center for Atnmospheric Research
(NCEP/ NCAR). Precipitation plots were also nmade for each day of each
case using the NCEP Unified Precipitation Dataset (UPD).

In this presentation enphasis will be placed on the case of 30 June to
1 July 1998, featuring a cutoff low that tracked through the G eat
Lakes, producing significant severe weather in nmany parts of the
Nort heast. Severe weather included flash floods in Vernont, New York,
and Rhode Island, and three tornadoes on Long |sland, New York. This
cutoff featured a strong upper-level jet on its equatorward side and a
strong lowlevel jet on its eastern side. The heaviest rain fell along
the New York and Pennsylvania border and in isolated pockets in the
vicinity of significant orographic features (e.g., Adirondacks).
Synoptic and nesoscal e anal yses will be used to rel ate the severe weat her
and heavy precipitation to orographic features, |ower- and upper-|evel
jet interactions, and to the structure, shape, and track of the evolving
cut of f .

The presentation will also include a nonthly climtol ogy of the tracks
of closed |ows over the northeast. The climatology is derived from
plotting 500 hPa | ow height centers at 6h intervals (0000, 0600, 1200,
and 1800 UTC) from 1980-1998 for the nonths June to Septenber. From
anal yzi ng these tracks, a set of common paths and origins was created for
each nonth. These paths and origins will be further analyzed in
conjunction with a nonthly clinatol ogy of precipitation derived fromthe
UPD.



Assessing the I npact of Collaborative Research Projects
on NWS War ni ng Perfornmance

Jeff S. Wal dstreicher
Scientific Services Division, NOAA/ NAS Eastern Regi on Headquarters
Bohem a, New York

In 1990, the Cooperative Programfor Operational Meteorological Education
and Training (COVET) initiated an Qutreach Program The goal of the
COVET Qutreach Programis to i nprove | ocal forecast and warning services
by providing financial support for applied nesoscal e and synoptic-scale
research. To achieve this goal, COVET funds collaborative projects
bet ween universities and National Wather Service (NWs) offices.

These projects generally lead to the devel opnent and adoption of new
forecast techniques, an increased understanding of |ocal neteorology,
and/ or preparation of joint papers and training workshops. Si nce the
i nception of the COVET Qutreach program over 250 col |l aborative projects
have been funded nati onw de, involving approximtely 90 NWs offices and
over 70 different universities. However, to date there have not been any
wi despread studies to objectively assess the inpact of these
col | aborative projects on NWs warni ng perfornmance.

This paper will present the results of an assessnent of the inpacts of
COVET Cooperative and Partners collaborative research projects on NWS
performance netrics for tornado, severe thunderstorm flash flood and
wi nter storm warnings. The study evaluated relevant coll aborative
projects within the Eastern Regi on of the NWs conpl et ed bet ween 1995 and
2001. In addition, the verification trends at WO Ral ei gh, NC (RAH),
Al bany, NY (ALY), and State College, PA (CTP) will be examned to
evaluate the influence of Jlong-term collaborative activities on
perf or mance. WFO RAH has been continuously involved in collaborative
projects with North Carolina State University since January 1991. WFO
Al bany (with the University at Al bany — SUNY) and WFO State College (with
Pennsylvania State University) have been working on collaborative
research projects since early 1995.

There are many factors that influence warni ng programverification scores
on the long-term (e.g., technology infusion; inplenmentation of applied
research results, etc.) and the short-term (weather “reginme” inmpacts on
event types and frequencies; office staffing issues; etc.). This paper
wi Il describe howthe assessnent net hodol ogy attenpted to isolate, to the
extent possible, the inpacts of the collaborative projects from these
ot her factors.



