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By 2010, one of NOAA’s performance objectives is to increase the lead time on winter storm warnings by 21% (from 14 to 17
hours). However, NOAA states that winter storm formation, tracking, and precipitation amounts and types need to be better
understood and quantified to provide more effective forecasts and warnings.
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72-h Event

In this presentation, a 5-yr climatology of organized synoptic-scale snow events (banded) in the Midwest is presented in an effort

| - Total events, n = 82 - Total events, n = 42
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to develop guidance that will support operations at the Hydrometeorological Predictions Center’'s Winter Weather Desk.

Using the National Climate Data Center (NCDC) Cooperative Summary of the Day (COOP) data,

- Banded (upper left), n = 42

- Widespread (upper right), n = 15

- Other/Multibanded/Undefinable
(lower left), n = 25

| - NW/SE (upper left), n = 11

- W/E within 30° of major axis
(upper right), n = 17
- SW/NE (lower left), n = 14

Example of spatial analysis technique for the 48-h period ending at 1200 UTC 31

December 1998 (left). Blue line is the length of the = 2.0” band, red lines are locations
where calculations were taken for the width of the = 2.0” band, and green lines are
locations where calculations were taken for the width of the = 4.0” band. Example of
850 hPa height center tracking technique for the 72-h period ending at 1200 UTC

25 December 2002 (right). 850-hPa heights (m, black), 850-hPa relative vorticity
(10-5 s—1, red), band axis (green line), and 850-hPa storm track (black line) and center
positions (Xs) are shown.

a 5-yr database of organized snow events in the Midwest was developed and their temporal
and spatial characteristics were examined. In addition, using hourly surface data from the
Automated Surface Observing Systems (ASOS) and the North American Regional Reanalysis
(NARR) dataset, the synoptic-climatological relationship between heavy snowfall and
surface/upper-air features was revisited.

Ly \ N
Example of banded synoptic category for the 48-h period ending at
1200 UTC 31 December 1998 (top left), widespread synoptic
category for the 96-h period ending at 1200 UTC 04 January 1999
(top right), and other synoptic category for the 72-h period ending
at 1200 UTC 17 January 2003 (bottom left) based upon COOP
station data from NCDC.
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Snowfall (in.) for the 24-h period ending at 1200 UTC 15
January 2003 (top left), 16 January 2003 (top right), 17
January 2003 (bottom left), and 72-h total event
snowfall ending at 1200 UTC 17 January 2003 (bottom
right) based upon COOP station data from NCDC. Pink
shaded areas represent studied regions of the total
event snowfall.
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Barnes objective analysis of isohyets of snowfall (in.) for the 72-h
period ending at 1200 UTC 17 January 2003 based upon COOP
station data from NCDC. Inset figure is the subjective analysis of
isohyets of snowfall (in.) for the 48-h period ending at 1200 UTC 17
January 2003.

Example of NW/SE banded synoptic category for the 48-h period
ending at 1200 UTC 31 December 1998 (top left), W/E banded
synoptic category for the 48-h period ending at 1200 UTC 05
December 2002 (top right), SW/NE banded synoptic category for
the 48-h period ending at 1200 UTC 15 March 2002 (bottom left)
based upon COOP station data from NCDC.

Midwest case selection domain for the present study. Shaded states
are those included in the domain.
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Climatology - Northwest/Southeast Oriented Bands Climatology - Southwest/Northeast Oriented Bands

Climatology - Overview
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Average width (km) of SW/NE oriented snow events for the period
November 1998 — March 2003, where x is the average, q, 5 is the
median, O is the simple standard deviation (SD), S is the normalized
SD, q, ; is the 30t percentile, q, , is the 70" percentile, and q, , is
the 90th percentile.

Snowfall (in.) for the set of SW/NE banded sno events in the
database based upon COOP station data from NCDC.

Snowfall (in.) for the set of NW/SE banded snow events in the
database based upon COOP station data from NCDC.

Banded snow event timeline between November 1998 and March 2003.
Dates marked in red indicate first event for the corresponding winter season
and red shading denotes the 1999-2000 winter season.

Yearly distribution of the 42 banded snow events between November
1998 and March 2003. Number of cases in each season appears at the top
of each bar.

Midwest case selection domain for the present sudy. Shaded states
are those included in the domain.

Average width (km) of NW/SE oriented snow events for the period November
1998 — March 2003, where x is the average, q, ;s is the median, O is the simple
standard deviation (SD), & is the normalized SD, q, ; is the 30t percentile,
q,., is the 70t percentile, and q, 4 is the 90t" percentile.
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Box-and-whisker plots displaying the range of average widths for the Average distance (km) between surface/upper-air Box-and-whisker plots displaying the range of average distances (km)

Box-and-whisker plots displaying the range of average distances (km)
between surface/upper-air features and the axis of heaviest snow in
NW/SE oriented snow events for the period November 1998 — March 2003.
Shown are distances between SLP, 850-hPa, 700-hPa, and 500-hPa
features and the axis of heaviest snow. In each category the horizontal
line within each box represents the 50th percentile, the top (bottom) line
of the box is the 75th (25th) percentile, and the end of the top (bottom)
line outside the box represents the upper (lower) limit.

Case Study - 12-14 February 2007

Average distance (km) between surface/upper-air features and the
axis of heaviest snow in NW/SE oriented snow events for the period
November 1998 — March 2003, where x is the average, q ; is the
median, o is the simple standard deviation (SD), & is the
normalized SD, q, ; is the 30t percentile, q, , is the 70t" percentile,
and q, 4 is the 90t" percentile.

SW/NE cases have southwest flow at mid-
levels, and W/E cases have more zonal
flow across the domain.

Box-and-whisker plots displaying the range of average widths for the

= 2", =2 4", and = 6" bands in the NW/SE oriented snow events for the
period November 1998 — March 2003. In each category the horizontal line
within each box represents the 50" percentile, the top (bottom) line of
the box is the 75th (25th) percentile, and the end of the top (bottom) line
outside the box represents the upper (lower) limit.

NARR 500-hPa geopotential height (gpm) daily mean composites for the period 4 December 1999 through 20 December 1999 (left), 21 December 1999

> n > (/4 > /4 > n - -
through 11 February 2000 (middle), and 12 February 2000 through 15 March 2000 (right). 2 2", 2 4% 2 67 and 2 12" bands in the SW/NE oriented snow events for

the period November 1998 — March 2003. In each category the horizontal
line within each box represents the 50th percentile, the top (bottom) line
of the box is the 75th (25th) percentile, and the end of the top (bottom)
line outside the box represents the upper (lower) limit.

between surface/upper-air features and the axis of heaviest snow in
SW/NE oriented snow events for the period November 1998 — March 2003.
Shown are distances between SLP, 850-hPa, 700-hPa, and 500-hPa
features and the axis of heaviest snow. In each category the horizontal
line within each box represents the 50th percentile, the top (bottom) line
of the box is the 75th (25th) percentile, and the end of the top (bottom)
line outside the box represents the upper (lower) limit.

features and the axis of heaviest snow in SW/NE oriented
snow events for the period November 1998 — March 2003,
where x is the average, q, s is the median, O is the simple
standard deviation (SD), 5 is the normalized SD, q ; is
the 30t percentile, q, , is the 70" percentile, and q, , is
the 90th percentile.

Climatology - West/East Oriented Bands Conclusions - Future Research
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relation to the axis of heaviest snowfall (cf. surface and 500-hPa features).

850-hPa analysis of geopotential heights (gpm, black) and isohyets of
snowfall (in., shading) for the 48-h period ending at 1200 UTC 14
February 2007. 30t percentile (green), median (yellow), and 90th
percentile (brown) distances between 850-hPa feature and the storm
track (red arrow) for W/E cases are shown.

o)
12" isohyet of snowfall for the 48-h period ending at 1200 UTC 14
February 2007 based upon COOP station data from NCDC. Median (red
contours) and 90t percentile (green contours) band widths of W/E
cases are shown.

6" isohyet of snowfall for the 48-h period ending at 1200 UTC 14
February 2007 based upon COOP station data from NCDC. Median (red
contours) and 90" percentile (green contours) band widths of W/E
cases are shown.

4" isohyet of snowfall for the 48-h period ending at 1200 UTC 14
February 2007 based upon COOP station data from NCDC. Median (red
contours) and 90" percentile (green contours) band widths of W/E
cases are shown.

Average width (km) of W/E oriented snow events for the period
November 1998 — March 2003, where x is the average, q ; is the
median, O is the simple standard deviation (SD), & is the
normalized SD, q, ; is the 30t percentile, q, , is the 70th
percentile, and q, 4 is the 90t" percentile.

Snowfall (in.) for the set of W/E banded snow events in the database
based upon COOP station data from NCDC.

Expand the period of study to include more years (~25 yrs) and examine the

relationship between the strength of organized bands and their accompanying
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NAM212 6" isohyet of snowfall for the 48-h period ending at 1200 UTC
14 February 2007. Median (red contours) and 90th percentile (green

NAM212 12" isohyet of snowfall for the 48-h period ending at 1200 UTC
14 February 2007. Median (red contours) and 90th percentile (green

NAM212 4" isohyet of snowfall for the 48-h period ending at 1200 UTC

Box-and-whisker plots displaying the range of average distances (km)
14 February 2007. Median (red contours) and 90th percentile (green

between surface/upper-air features and the axis of heaviest snow in

Box-and-whisker plots displaying the range of average widths for the Average distance (km) between surface/upper-air

and isohyets of snowfall (in., shading) for the 48-h period ending at

=2",=24", 26", and = 12" bands in the W/E oriented snow events for
the period November 1998 — March 2003. In each category the horizontal
line within each box represents the 50t percentile, the top (bottom) line
of the box is the 75t (25t) percentile, and the end of the top (bottom)
line outside the box represents the upper (lower) limit.

features and the axis of heaviest snow in W/E
oriented snow events for the period November
1998 — March 2003, where xis the average, q, s is
the median, O is the simple standard deviation
(SD), éis the normalized SD, q,, ; is the 30t
percentile, q, , is the 70t percentile, and q 4 is the
90th percentile.

W/E oriented snow events for the period November 1998 — March 2003.
Shown are distances between SLP, 850-hPa, 700-hPa, and 500-hPa
features and the axis of heaviest snow. In each category the horizontal
line within each box represents the 50t percentile, the top (bottom) line
of the box is the 75t (25t) percentile, and the end of the top (bottom)
line outside the box represents the upper (lower) limit.

contours) band widths of W/E cases are shown.

contours) band widths of W/E cases are shown.

contours) band widths of W/E cases are shown.

1200 UTC 14 February 2007. 30t percentile (green), median (yellow),
and 90th percentile (brown) distances between 850-hPa feature and
the storm track (red arrow) for W/E cases are shown.
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