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CSTAR Severe Weather Studies

FY00 — NOAA initiated a grant program to fund collaborative research activities between the
academic institutions and operational offices in the National Weather Service

The goal of CSTAR was to create a cost-effective framework to conduct basic and applied
research and transfer results into operations (research to operations (R20))

 Grants were awarded up to 3 years (CSTAR | with UAlbany was 2001-2004; CSTAR Il e |
(2004-2007)) for awarded projects that address NOAA and NWS priorities T S g e
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Figure 4.1: Schematic of the key features observed during a prototypical MHC event on shear vector {~20 ki)

the (a) synoptic-scale and (b) mesoscale. Shown in (a) are: an intensifying area of
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at (a) 5/12, (b) 5/18, (c) 6/00. (d) 6/06, (&) 6/12, with the band axis evolution
depicted in (f) by solid line, and surface low position marked by an “Xx” at respective
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“Type A" pattern, c) positive tilt “Type B" pattem and d) neutral tilt “Type B" patter. Source: Scalora
(2009)
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Novak D.R., L.F. Bosart, D. Keyser, and J.S.
Waldstreicher, 2004: An observational study of
cold season-banded precipitation in northeast
U.S. cyclones. Wea. Forecasting, 19, 993-1010.

200-hPa geopotential height field, with the thick dashed black line marking
the primary trough axis. The gray shaded regions represent 200-hPa wind
speed [m s—1; gray shade bar in (a)] and the “J” marks the 200-hPa wind
speed maximum. The thin red and blue arrows represent 925-hPa
streamlines associated with regions of warm and cold advection,
respectively. The position of the surface front is shown in standard frontal
notation, and the positions of the SLP maxima and minima are marked by
the “H” and the “L” symbols, respectively. The light green shading indicates
the region with PW values >45 mm. The thick blue arrow represents a
corridor of moist low-level flow. The dark green, gold, and orange shaded

classification scheme used in this study. (b)
Schematic representations of the four
snowband motion categories and their defining
criteria. The start of the 1-h period during
which band motion is evaluated is denoted by
t0. Angle B is a measure of the across-axis
component of band motion.

translating snowband, (b) laterally quasi-stationary
snowband, and (c) pivoting snowband. Features are
shown according to legend at bottom; other symbols
are conventional. For each right-hand panel, the
hodograph at the centroid or PZ location (whichever is
applicable) is shown in the corresponding left-hand
panel, where “0” and “6” correspond to 0 and 6 km
AGL, respectively.

regions represent radar reflectivity thresholds of 20, 35, and 50 dBZ,
respectively, associated with the PRE. The TC location is indicated by the
tropical storm symbol.

Moore B.J., L.F. Bosart, D. Keyser, and M.L.

Kenyon J.S., D. Keyser, L. F. Bosart, and M.S. Evans, 2020: The
motion of mesoscale snowbands in northeast U.S. winter storms.
Wea. Forecasting, 35, 83-105.

Jurewicz, 2013: Synoptic-scale environments of
predecessor rain events occurring east of the
Rocky Mountains in association with Atlantic
basin tropical cyclones. Mon. Wea. Rev., 141,
1022-1047.

Monday-Monday Night..Warm season closed lows are always challenging and the sensible

weather associated with them. CSTAR work on them indicates this has the potential to be a
producer of heavy rain and perhaps some strong to severe thunderstorms. There are some
of the characteristics of a Positive Tilt Type A conceptual model with PWATS increasing to
greater than 1.5", though the orientation and position of the closed low is a little bit further
north than the conceptual model and there is a lack of an upper jet entrance region nearby
and strong low- level jet support. Some cooling aloft and a short-wave rotating around the low
will focus some convection in the afternoon, after some diurnal heating occurs. Some morning
clouds may initially inhibit quick convective development, but dewpts increasing well into the
60s with SBCAPEs of 1000-2000 J/kg on the NAM, and 1000-2000+ J/kg on the GFS coupled
with respectable mid-level lapse rates in the 6.5-7C/km range and 20-30 kt 0-6 km bulk shear
should support some loosely organized multi-cells. The main threat for any severe thunderstorms
in the afternoon into the early evening would be damaging winds and marginal 1" hail. The
Marginal Risk still looks good from SPC. We have added gusty winds and heavy rain in the grids
for now.

SHORT TERM...Wasula

NEAR TERM /THROUGH MONDAY/...

The steady rain diminishes tomorrow morning from the south/southeast to the north/northwest,
as the intense cyclone moves over southern Quebec. There will continue to be a river response
and we will have to watch for some main stem river flooding. As stated earlier, the H850 winds
increase to 50-70+ kts with strong/damaging winds impacting most of the region. The wind gusts
may be in the 40-60 mph range as far south as the mid- Hudson Valley/NW CT but again power
outages due to down limbs/trees are possible. The rise/fall isallobaric pressure couplet on the
GFS shows 12-20 hPa pressure rises in 6 hours in the late morning through the early afternoon.
Past CSTAR research has shown with these intense storms in the cold advection, deeper
mixing occurs with the storm moving into southern Quebec. The final result is the deeper
mixing potential with some wind gusts of 50-60 kts impacting parts of the region. The high wind
warning goes until 6 pm. It may be dropped in the southern most zones earlier if the sfc pressure
gradient weakens, and the stacked cyclone drifts further north.

NEAR TERM...Wasula

330 PM EDT Tue Oct 6 2020

.SHORT TERM /WEDNESDAY THROUGH THURSDAY NIGHT/...

Even in the absence of convective cells, deep mixing along/behind the front into a layer of ~50 kt
winds, along with strong cold advection promoting downward momentum transport, will support
a strong synoptic wind threat. Cross section analysis shows potential temperature decreasing
with height along with a dry air intrusion at 700-500 mb, both of which have been shown by
CSTAR research to enh downward momentum transport, especially in the presence of
convection. Leafed-out trees will present more of a tree-fall hazard compared with a similar event
in the winter. Some limiting factors to a more widespread/greater magnitude high wind event are
potential for clouds to inhibit mixing depths behind the front over the high terrain, somewhat
limited time behind the frontal boundary for diurnal heating to deepen the boundary layer, and
weak convergence along the cold front. Advisory segmented in two to better delineate the wind
threat along/behind the front.

SHORT TERM...Thompson

AREA TORECAST DISCUSSION

Area Forecast Discussion
National Weather Service Albany NY
131 AM EDT Tue Aug 8 2017

NEAR TERM /UNTIL 6 AM THIS MORNING!/...

The showers across the southern Adirondacks are expected to gradually decrease in areal
coverage through daybreak, as mid level deformation processes lift N and E. However, still
expect quite a bit of patchy drizzle and at least isolated/scattered showers elsewhere
through daybreak, with the possibility of showers becoming more concentrated once again
close to the immediate Capital Region before daybreak as possible Mohawk Hudson
Convergence develops, as per CSTAR research, with a sfe low tracking off the New
England coast, an upper trough approaching from the west, and as developing light N/NE
winds across the upper Hudson River Valley converge with a light W/NW wind down the
Mohawk River Valley closer to daybreak.

NEAR TERM.. KL/OKeefe/Thompson

AREA FORECAST DISCUSSION
National Weather Service Albany NY
438 AM EDT Sat Aug 1 2020

.LONG TERM /MONDAY NIGHT THROUGH FRIDAY/...

The official NHC forecast has the storm making its closest approach by Tuesday evening in the
vicinity of Long Island as a Tropical Storm. There is some guidance, such as the operational
ECMWEF, that continues to be about 12 hours slower than this. But there is potential for rain in
the local forecast area as early as Monday night. This setup has some characteristics of a
Predecessor Rainfall Event (PRE) per CSTAR research, particularly the Southwest Jet
conceptual model. Some of these characteristics depicted by deterministic model guidance
include poleward advection of moisture (PWATs increasing to 1.5-2.0 inches) downstream of the
TC impinging upon a low-level boundary, and ascent being enhanced by the right entrance region
of a southwesterly upper-level jet. There is enough confidence for likely to categorical PoPs
Monday night into Tuesday morning with this setup.

LONG TERM...ThomPson

National Weather Service Albany NY
419 AM EST Tue Jan 24 2023

.SHORT TERM /WEDNESDAY THROUGH THURSDAY/...

Deamplifying midlevel wave will lift from the lower Ohio Valley into the eastern Great Lakes
Wednesday into Wednesday night. Very strong 500 mb jet of 100+ kt will arc around the base of
the trough from the Gulf Coast into the Northeast US. At lower levels, primary low will strengthen
as it tracks from the lower Ohio Valley to the St. Lawrence Valley Wed/Wed night. Weaker
secondary low development is expected Wednesday night from the DC area to southern New
England. Low level wind field strengthens through the day Wednesday with 850 mb winds of 40-
50 kt by 00Z Thu. Broad area of isentropic lift will spread into the area during the afternoon with
thermal profiles supporting snow everywhere initially. 850 to 700 mb frontogenesis will be strong
as well. The first part of this event fits the laterally translating snow band model per CSTAR
research. The accumulating snow should continue through the evening rush hour, likely resulting
in difficult travel conditions.

SHORT TERM...Thompson

.SHORT TERM /6 PM THIS EVENING THROUGH SUNDAY/...

Tonight...Some of the high-resolution guidance such as the 3-km HRRR and NAMnest continue
to show the westerly upslope snow showers continuing for the southern Greens, Berkshires and
the northern and central Taconics with low Froude numbers persisting. Also, a convergence of
air parcels with north/northwest flow down the Upper Hudson River Valley with the westerly
flow down the Mohawk Valley will allow for Mohawk-Hudson Convergence (MHC) for
Iportions of the Capital Region. The sfc reflection of the low will be moving east of Cape Cod.
Residual low-level moisture will be in place. MHC is documented in the cool-season CSTAR
research. We could see portions of eastern Albany, western Rensselaer, eastern Schenectady, and
southeast Saratoga County get an additional coating to an inch of snow. We increased the PoPs
into the early evening. Additional upslope accumulations will be in the 1 to 3 inch range. The snow
showers and flurries should diminish in the early momning hours, as the sfc trough moves across
the region. High pressure will begin building in from southern Quebec. In the cold advection in
the wake of the trough, temps will fall into the upper teens to mid 20s across most of the forecast
area with some upper 20s in the mid-Hudson Valley and NW CT.

SHORT TERM...Wasula
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403 AM EST Wed Feb 22 2023

.NEAR TERM /THROUGH TONIGHT/...

The first of two low pressure systems will then approach our area this afternoon as a warm front
approaches from the south. Strong lift along and north of the front will result in widespread
precipitation overspreading the area starting later this afternoon and into this evening. Precipitation
is expected to start as snow or a rain/snow mix for most areas. There will be a bit of a dewpoint
depression at the onset of precipitation, so surface temperatures are expected to fall back into the
mid-20s to lower 30s once precipitation begins. This area of snow will pick up in coverage and
intensity early this evening as the synoptic pattern supports a laterally translating snow band
per CSTAR research. Snowfall rates may reach 1 inch per hour at times, especially for areas
north of I-90, as mid-level frontogenesis gradually strengthens.

NEAR TERM...Rathbun

NEAR TERM /UNTIL 6 AM THURSDAY MORNING/...

The warm nose is slowly building northward and the precipitation will become mixed in the
Capital Region perhaps by midnight. Very spotty precipitation in southern areas will continue until
after midnight when precipitation should fill in again to some degree, but again as a mix. The
lengthy laterally translating band of snow (based on CSTAR research) becoming nearly
stationary along and north of the Mohawk Valley, is showing some considerable reflectivity
on radar and the NY Mesonet is showing snowfall rates of a half inch to inch per hour and
that should add up to warning level snows in the southern Adirondacks and Lake George
Saratoga Region by mid-morning Thursday. A little less snow from the Mohawk Valley and
southern VT and points south but still some ice and sleet through the night. So, some minor
adjustments to snow and ice amounts in the southern half of the forecast area, and a few other
touches to temperatures and probabilities of precipitation.

NEAR TERM.__MSE/NAS

AREA FORECAST DISCUSSION
National Weather Service Albany NY
342 PM EDT Mon Mar 14 2023

NEAR TERM /UNTIL 6 AM TUESDAY MORNING!...

From about midnight through daybreak, bands of heavy snowfall are expected over much of the
area. 12z HREF suggests a good probability of snowfall rates exceeding 1" per hour over much of
the area, with even some 2" per hour rates possible for the high terrain of the Catskills. CSTAR
research suggest heavy snowbands are likely overnight across the region, with a pivoting
snowband developing over the area. The snowfall will be a very wet consistency, with ratios
under 10:1 in valley areas (a little higher within the terrain). This snow load may result in some
downed limbs and power lines, especially towards sunrise Tuesday. By this point, widespread 6 to
12 inches may already have fallen over a good part of the area. There could be some downsloping
for a short period for areas west of the Greens (Washington County, NY especially) but it's unclear
if this will be occurring for a long enough period to cause less impacts than currently anticipated.

NEAR TERM...Frugis




