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Figure 2-37.—Composite Reflectivity (CR) product.



Figure 2-38.—Velocity Integrated Liquid (VIL) product.



VIL values will change with the seasons and from
location to location. For instance, warm, moist air
masses exhibit higher VIL values during severe
weather occurrences than cooler, dry air masses do.
Therefore, the product must be tailored to the area of
interest. In addition, strongly tilted or fast-moving
storms may produce unrepresentative VIL values.

VAD Wind Profile (VWP) Product

One of the most useful and unique products
generated by the WSR-88D is the VAD Wind Profile
(VWP). VAD stands for velocity/azimuth display, and
this program produces current upper wind information
on a continuous basis. The VAD Wind Profile is like
having real-time rawinsonde data at your disposal
every few minutes. It shows wind velocities at various
altitudes above the earth in l,000-foot increments, up
to 70,000 feet (fig. 2-39).

VWP provides easy-to-read climb winds for pilot
briefings. The wind plots of VWP are similar to the
wind plots on the Skew-T diagram and are updated
each volume scan. VWP depicts environmental flow
around the RDA and provides valuable insight into
general circulation patterns. Be aware that changes in
the vertical wind profile are clues to the location of
turbulence, inversions, boundary layers, and shear.
They’re also helpful in determining frontal slope,
thermal advection, and the evolution of jet streams.

Different colors are used to indicate the reliability
of the wind data. For instance, green wind barbs
indicate that plenty of scatterers were available at that
particular azimuth and elevation, thus highly accurate
wind values are displayed. VWP is unique in that the
mere absence of data (plotted as “ND”) can itself be an
indicator. It suggests fewer scatterers, which implies
dryer air (common behind cold fronts). This same
technique also allows operators to view changes in
overall cloud coverage above the radar’s viewing area.

REVIEW QUESTIONS

Q56. Products from the WSR-88D are grouped into
what three areas of application?

Q57. What is the purpose of the Routine Product Set
(RPS) list?

Q58. What is the purpose of an alert-paired product?

Q59. What does the Base Reflectivity product (REF)
display?

Q60.

Q61.

Q62.

Q63.

Q64.

Q65.

A hook echo signature is associated with what
phenomena?

What does the color blue represent on the Base

Velocity product (VEL)?

Velocities from the Base Velocity product (VEL)
are relative to what major component of the
WSR-88D?

What is the most serious drawback to the

Composite Reflectivity (CR) product?

What is the primary purpose of the Vertical
Integrated Liquid (VIL) product?

What might a lack of data indicate when using
the VAD Wind Profile (VWP) product?

Echo Tops (ET) Product

Echo Tops (ET) is yet another specialty product
derived from base reflectivity. Its simplistic display
makes for easy interpretation, but also limits the
product’s usefulness.

The ET product indicates heights of echoes, in
hundreds of feet above mean sea level (MSL). The ET
product shows only the highest echoes over a given
location and uses different colors to represent heights
(fig. 2-40). Targets returning less than 18.0 dBZ
(clouds) are completely omitted from the display. ET
provides forecasters with a valuable “first look” tool. It
allows them to monitor the highest echo tops
throughout the radar viewing area. Echo heights paint a
very good picture of current weather and make
excellent indicators of things to come. For this reason,
ET is of particular interest to forecasters and aviators.
For example, rapidly increasing echo tops might warn
of storm intensification, while decreasing tops indicate
weakening. A rapid collapse of echo tops may indicate
the onset of downburst conditions at the surface. Other
products should be used for additional guidance in
understanding the cause of such changes.

The ET algorithm does not tally a column’s
reflectivity like VIL, nor does it depict the strongest
returns like CR. ET merely depicts the highest echoes
observed. The ET product can also be deceiving.
Plotted heights are not actual cloud tops, but rather the
tops of precipitation. The clouds themselves are
probably less than 18.0 dBZ, and thus extend well
beyond the ET heights.
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Figure 2-39.—VAD Wind Profile (VWP) product.
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Severe Weather Probability (SWP) Product

The Severe Weather Probability (SWP) product
provides an objective assessment of each storm’s
potential to produce severe weather. Unfortunately, its
sole input is VIL, and inaccuracies in VIL values will
affect the SWP output. Like VIL, SWP is a volumetric
product that uses vertically stacked grids to calculate
severe potential. Why then would SWP be any better
than VIL? SWP grid boxes are much larger than VIL
(24.2 x 24.2 nmi). Each SWP box contains 121 VIL
grids. Since SWP analyses more area, it builds a larger,
more reliable picture of each storm and is less likely to
miss or underestimate them.

SWP automatically extracts strong convective
cells from current reflectivity patterns and estimates
their probability to produce severe weather. Each
convective cell is assigned a number that represents the
probability that the cell will develop into a severe storm
within 30 minutes. By assigning percentage values,
SWP draws the user’s attention to these dangerous cells
and provides an objective tool for evaluating them.
SWP can be displayed alone, but is best used as an
overlay on other products, perhaps VIL or Base
Reflectivity (REF). Figure 2-41 is an example of the
Severe Weather Probability product.

SWP data is calculated from VIL and ultimately
base reflectivity. Therefore, SWPs are affected by all
of the same factors that affect VIL and REF.

Mesocyclone (MESO) Product

Mesocyclones are areas of strong cyclonic rotation
found in supercell thunderstorms. Such storms are
normally accompanied by severe weather, although
not all mesocyclones produce tornadoes.

The WSR-88D uses extensive computer
processing of velocity data to build an extremely
valuable product called MESO (mesocyclone). The
algorithm continuously searches for rotating wind
fields produced by areas of strong shear. Shear is a
speed and/or directional variation in the wind field
with height. The algorithm is designed to identify
three types of shear and categorize them accordingly;
2-D shear, 3-D shear, or mesocyclone.

2-D SHEAR.—This is an area of horizontal
rotation that meets the algorithm’s shear and symmetry
tests. Symmetry determines the area’s balance and
uniformity. 2-D shear lacks vertical consistency. It is
only found at one elevation angle and cannot be linked

at adjacent levels. For this reason, 2-D shear is said to
be "uncorrelated" shear.

3-D SHEAR.—3-D shear has vertical consistency
and can be linked to other elevations. However, 3-D
shear fails the symmetry tests required for
mesocyclone classification. The shear area is not
balanced or uniform. 3-D shear is termed “correlated”
shear because of its vertical link.

MESOCYCLONE.— This category identifies
shear regions that meet all algorithm requirements of
size, shape, symmetry, and vertical consistency
associated with a mesocyclone.

MESO, like any product, is just a tool. It should
NEVER be used as a stand-alone source of
information, and its findings should always be
confirmed with other products such as VEL. Although
velocity data is processed up to 124 nmi from the RDA,
the optimum effective range of this product is severely
restricted by beam broadening. The mesocyclone
detection algorithm does not establish time continuity;
this is left up to the operator. Figure 2-42 is an example
of the MESO product. It indicates that a single
mesocyclone (large circle) has been identified just
northwest of the station.

Tornadic Vortex Signature (TVS) Product

Just as with the MESO product, the Tornadic
Vortex Signature (TVS) algorithm performs extensive
reanalysis of base velocity data to build each TVS
product. This product is designed to search out
tornadic signatures within mesocyclone bearing
storms.

The TVS product is a small area of abnormally high
shear commonly associated with tornadoes. Like
mesocyclones, TVSs are first detected at the storm’s
mid-section and grow, both up and downward, with
time. They reach cloud bases coincident with the
appearance of a funnel cloud (as viewed from below).
Studies suggest that TVSs are detectable 20 minutes
prior to tornado touchdown (on average). Most TVSs
detected by the WSR-88D are associated with
tornadoes. However, not all tornadoes produce a TVS.
Like the mesocyclone product, TVSs primary function
is to alert users of high rotation and shear. An area with
possible tornadic activity is indicated by an inverted
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Figure 2-41.—Severe Weather Probability product.



Figure 2-42.—Mesocyclone (MESO) product.

red triangle (fig. 2-43). Immediately upon the
identification of a TVS, you should notify the forecaster
and turn your attention toward other products for further
investigation (e.g. base velocity).

As with the MESO product, TVS should not be
used as a stand-alone source of information. The
algorithm of TVS searches only mesocyclones.
Tornadoes formed outside of mesocyclone bearing
storms go undetected. All limitations associated with
the MESO product will also effect the TVS product.
Unfortunately, the range of this product is limited to
approximately 60 nmi.

Storm Track Information (STI) Product

The Storm Track Information (STI) product
monitors the position and movement of isolated

thunderstorms within a 250-nmi radius of the RDA. It
also estimates future movement of isolated storms.
These forecasts can be used to generate automated
alerts.

STI monitors the movement of isolated storms by
correlating each storm’s current position to a storm
found in the previous volume scan. These storms are
then related to each other in time and space. If a storm
cannot be correlated to the previous scan, it is
designated as "new." STI also provides users with
best-guess guidance on storm paths throughout the
radar coverage area. Each storm is assigned a unique
alphanumeric identifier (fig 2-44). Movements are
forecast in 15-minute increments, for up to 1 hour
(represented by each tic mark). The algorithm’s
internal confidence factor rates each storm
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