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1. INTRODUCTION

The Warning Decision Training Branch (WDTB)
created a course called the Advanced Warning
Operations Course (AWOC; Ferree et a. 2004)
that included components relating to warning
decision making, severe convective storm threat
forecasting and interrogation. WDTB instructors
delivered AWOC to al NWS forecastersin fiscal
year 2005. To help accomodate learning style
diversity and increase the relevancy of AWOC,
WDTB instructors worked to enhance student
interactivity through a variety of means (Stolovich
and Keeps, 2003). Interactivity in AWOC includes
exercises, testing, simulations (Magsig and Page
2004), student support, and tools. This paper
elaborates on the AWOC interactivity through two
tools: the Hail Detection Algorithm Toolkit (HDA
toolkit) and the radar Volume Coverage Pattern
Ray Path Explorer (VCPExplorer). The HDA
toolkit calculates expected hail sizein the same
method as the operational HDA (Witt et al. 1998).
V CPExplorer allows forecasters to explore the
effects on three dimensional radar observations by
topography, discrete vertical sampling, and

anomal ous beam propagation (Manross et al.
2005). This paper will examine the motivation
behind how and why the toolkits were built in
section 2, then in sections 3 and 4, each toolkit will
be described followed by section 5 on how they
were implemented in AWOC.
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2. MOTIVATION FOR TOOL KIT
DESIGN

AWOC asynchronous web modules can be
described as mostly receptive training with
relatively little interaction. Thistype of training
has an advantage of quickly introducing content
but it tends to promote loss of learner retention.
The full simulation with the Wesather Event
Simulator at the end of the course could
promote the desired interaction from alearner as
it represents the application of al material in
AWOC in awork-like environment (Magsig et
a. 2006). However, the ssmulation occurs at the
end of the course and requires along period of
involvement by the student and the onsite
facilitator. AWOC developers believed that
interaction was needed within the course content
which could be used to diversify the education
delivery and increase learning retention while
not exhausting large amounts of learner
resources. A blend of self exploratory and
guided discovery methods (Stolovich and
Keeps, 2003) was desired thus tools were
created to deliver training content while
potentially be used on thejob. Both the toolsto
be covered can be described as being a
simulation of reality as mentioned in Alessi and
Trollip, 2001. They are not complete
simulations of a NWS forecaster work
environment, but they do ssimulate a small
component of reality. Thisform of multimedia
interaction was sought after for the core content
in AWOC.



3. THEHDA TOOLKIT

The HDA estimates Probability of Severe Hail

(POSH) and Maximum Expected Hail Size (MEHS)

from convective storms observed by a WSR-88D

(Witt et al. 1998). Theinputs are loosely based on a
vertical reflectivity profile in astorm, and the heights

of the 0 and -20 C levels manually input into the

radar product generator. However, aforecaster can

see the inputs and the answers, not how the
algorithm derivesits answers. The HDA toolkit

reveals the process in which the algorithm derivesits
answers (fig 1). It isavailable to anyone on the web

|ocated at

(http://www.wdtb.noaa.qov/courses/awoc/ICSvr3/hd

a vil_tool.html ) and is based on Macromedia Flash

7.0°.

Along the top left part of the display in figure 1

(labeled *A’), the user can input the environmental

parameters, review the online help, and select the

radar elevation, or select aradar if the eevationis

not known. A user then inputs the maximum
reflectivity in astorm from each radar elevation

angle and its associated altitude (labeled ‘ Z inputs'),
starting at low atitudes at the bottom of the toolkit
and then going up in rows as the user enters higher

atitude maximum reflectivity values. Asthe user
enters in the values, the toolkit shows the
intermediate outputs in the HDA (labeled

intermediate) that the user typically would not see

from any operational algorithm. The red row

contains the final outputs (‘B’), only afew of which
are displayed in operations. The row containing the
legends for the values (‘' C’) is hypertext allowing the

user to understand what each column below it
indicates. Figure 2 shows an example of a popup
window explaining the meaning of the column
containing the MEHS.

The HDA toolkit isasimulator in that it emulates the

operational agorithm by calculating the values

starting at the lowest level (lowest row), and then at
progressively higher levels (higher rows) until the

top of the storm is reached (top row with entries).
Some of the values are integrations up the entire
column such as the Severe Hail Index (SHI). The

therefore, are related to integrations from all the
lower levels below. At the top row, the fina
values are colored red. The right-most columns
are not outputs from the HDA but instead show
values of Vertically Integrated Liquid (VIL;
Greene and Clark, 1972) and VIL density
(Amburn and Wolf, 1997), two additional
parameters that operational forecasters may use
to diagnose hail threat.

Thistool allows a user to analyze the HDA by
experimenting with different vertical reflectivity
profiles, radar atitudes, and different freezing
levels. It isconceivable that a NWS forecaster
could use the HDA toolkit to immediately prior
to warning operations to determine needed
vertical reflectivity profilesto produce
significant threats of large hail.

4. TheVCPExplorer

The VCPExplorer isa Java VisAD based tool
that visualizes aspects of radar beam paths with
respect to topography and highlights the impacts
on agorithm output from discrete vertical
sampling given avariety of VCPs (Manross et
a. 2005). The VCPEXxplorer interfaceis
designed to immediately show the user the
position of aradar beam with respect to the
topography by viewing the Range Height
Indicator (RHI) on theright (figure 3). The user
can position the azimuth on the PPI in any
direction from the radar and the RHI will refresh
to display the topography. Multiple aspects of a
radar beam can be modified including the
elevation of the beam center point, and the beam
width. Since operational radars employ one of
many V CPs, the VCPExplorer can display any
of the existing VCPs, and any new ones that a
user would choose to create. The VCPExplorer
can simulate beam blockage in multiple ways to
allow the user to potentially recreate the beam
blockage.

Students examining this tool can learn how
discrete vertical sampling can affect algorithm
accuracy. One example application illustrates

POSH, and the MEHS are derived from the SHI, and the differences between the true and radar



detected vertical reflectivity profile of astorm as

discussed earlier in section 3. The VCPEXxplorer also There is no formal evaluation system for
allows a user to enter in atrue vertical reflectivity students completing the job sheets. It was
profile but in a more graphical way (figure 4). All designed mostly as a personal exploration,

the HDA outputs are produced, both with respect to  athough aformal evaluation system could be
the true reflectivity profile, and from the discrete applied. The reasons for not making these job
vertical radar sampling at all rangesfrom theradar.  sheets mandatory were the time involved vs.

Figure 5 shows the output on the RHI display. priority of the training, and the large CPU
Students therefore can learn exactly how discrete requirements to run the VCPEXxplorer.

vertical sampling impacts the performance of radar- ~ Although computers recently purchased should
based algorithms. have the resources to run VV CPExplorer, we

could not assume that every office had the
Manross et a. 2005 contains more information on necessary equipment at the time AWOC was

the functions of the VCPEXxplorer that was used being devel oped.
during AWOC. Currently, mgor upgrades are being
performed on the V CPEXxplorer to support a winter 6. CONCLUSIONS
weather track of AWOC (Manross and LaDue, 2006)
that will support precipitation algorithms. This paper described the need to create tool-
based interactivity for the AWOC course in
5. METHOD of EDUCATION in AWOC order to explain the function of the operational

HDA, and the impacts of radar data ambiguities
More was needed than simply delivering the HDA on the interpretation of radar algorithms and
toolkit and the VCPExplorer to the NWS aspart of  basedata. Since the tools were not designed to
AWOC. Thetoolsthemselves are not in the list of be part of the operationa software portfolio of a
approved operational software to be used by NWS NWS office, the interaction with the tools was
forecasters. Y et they reveal aspects of operational facilitated with the use of job sheets. The two
data that are extremely relevant to their jobs. The job sheets were designed such that alearner
devel opers wanted to maximize the student encoding could concentrate on the data the tools displayed
(Mayer and Clark, 2003) of the principlesthetools  rather than the operation of the tool itself. The
displayed rather than emphasizing the tools learner isintended to use the job sheets as a self-
themselves. Their strategy then was to show real guided exploration of the data that he or she
cases that can occur on their jobs; examplesinclude  may encounter in the course of an operational
severe storm cases and how the HDA would work, shift.
real situations of discrete radar sampling impacting
algorithm performance, and cases of beam blockage. The first tool devel oped was the HDA toolkit. It

The best way to do that was to create job sheets was designed for the user to show how the

emphasized the important aspects of the tools. operational HDA creates its products such as
maximum hail size and severe hail probability.

Two job sheets were created, one for the HDA The second tool, the VCPEXxplorer, visualy

toolkit (figure 6) and another for the VCPEXxplorer shows how avariety of factors affect radar base
(figure 7). Both job sheets have specific objectives  data and algorithmic performance. The

telling the student what will be learned. The student VCPExplorer shows the impacts of discrete

is given specific directions on how to use thetoolsto vertical radar sampling on algorithms such as
display the requested data. The questionsto the the HDA. It additionally shows the impact of
student then emphasi ze the understanding of the data topography on beam blockage, even being able
and itsimplications to their jobs as forecasters. An  to show impacts from non-standard beam
instructor version of the job sheet accompaniesthe  refraction.

student version and allows for quick answers.



The main parts of AWOC, the core and severe
tracks, have been completed for this past fiscal year.
To date, no formal evaluation of the interactive tools
has been completed. However, informal responses
from many students were favorabl e towards both
tools. Severa offices were not able to operate the
V CPExplorer owing to its CPU or video card
requirements. However, those that did use it
believed it was a valuable tool because it displayed
the effects of data ambiguitiesin away that has not
been shown for their own radars.

In the future, the VCPEXxplorer will be expanded to
include the impact of data ambiguities on the
precipitation detection and accumulation agorithms
(Manross and LaDue, 2006). The new version of the
V CP Explorer will play an important role in anew
winter weather track of AWOC to be delivered in
2006 and 2007.
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Figure 1. The HDA toolkit user interface. The annotations are explained in the text.
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MEHS is the Maximum Expected Hail Size in inches.

MEHS is based upon the Severe Hail Index (SHI). Itis an empirical function based on fitting SHI values to
actual hail reports. Because MEHS is an estimate of the maximum hail size, it was designed such that 75% of the
hail reports would be smaller than the MEHS values.

MEHS =2.54 VSHI, with MEHS in mm. The operational HDA rounds MEHS to the nearest .25".

To help interpret these MEHS values, the tool displays icons of objects commonly used to express hail size. The
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Figure 2 Popup display on the HDA toolkit explaining the Maximum Expected Hail Sze (MEHS)
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horizontal lines) and from the discrete vertical radar sampling for VCP 21 of the WSR-88D (sawtoothed profiles).
Displayed are the HDA output for MEHS (blue), POSH (green), and Severe Hail Index (SHI; red). The white curve
represents the elevation of the 0.5 degree beam centerpoint.

e | http://www.wdtb.noaa.gov/courses/awoc/ICSvr3/HailJobSheet. pdf - Microsoft Internet Explorer

Fle Edt GoTo Favorites Help "
- - - a fu
\ Y <3 44 R
Q) pack - ﬂ lg" N POsead Sleraoies €8 L1 e = L ye
Address | ] https/fwww. wetb.noaa. gov/courses/awoc/ICSvr 3/Haillobsheet. pdf ~| B s
Google ~ v| |G| search ~ §P Eh6blocked ¥ check - % Autolink - 4 options
B saveacory = 55 @ Pl searcn || T | [hseect i) |- ® - 3] b © [mn | @ | 0| B - Ao ¥R

AWOC Severe Track IC 3 :

| Pages ™,

Objective: To understand how VIL, VIL density, high res VIL, and the Hail Detec-
tion Algorithm (HDA) arrive at their output. You will understand what may cause
some of these algorithms to fail in a hail warning decision process.
Introduction:
+ Click HERE or enter this web address into any web browser

hitp:/www.wdtb noaa gov/courses/awoe/ICSvr3/hda_vil_tool html
+ You should see something like the image below:

= ]
o= T ol
3
= =
R
e R e T Ty e
- L I I TR T T
e w0 0w o oA @ ne
e L T
@ e me owm 1 amoum ma e me % @ @ nm
g e P P o w o om am b owm
5 wance B
4 s p— * . w o owam
S o e
vd o mm P + we n an
" mam I R T P B
k
E *  The top left white input boxes are the input heights (in feet) of the -20°C and
S . - .
0°C heights input into the RPG: typically from a recent thermodynamic sound-
= ing
v
=l 1of 10 ¥ 14} G Wl | = | ao
Done ) Unknown Zone

Figure 6. The front page of a job sheet for the HDA toolkit. The entire job sheet can be found at
(http: //mww.wdth.noaa.gov/cour ses'awoc/| CSvr 3/Hail JobSheet. pdf).




& hity 'www . wdtb.noaa.gov/courses/awoc/ICCore4/lesson5/VCPPRI bsheet. pdf - Microsoft Internet Explorer

File Edit GoTo Favorites Help Links Uj

GBa\:k -9 ﬂ E ) | jDseadh GpFawnies @) L2 £l =3- % =
Address (48] hitp: [ fwww.welth.noaa, gov/caurses/awoc/ICCore 4 flesson 5/VCPPRE jobsheet.pdf v B e
Google - v | [C] search - | g3 Ehsblocked | % check - % Autolink ~ [ options ¥
Bl seveacony 5 35 @ @ searcn | T | Thoseect gl (B0 (1] [ @ [75% |- @ 03| g o0 A s - | v
[ Learner Version

>

Advanced Warning Operations Course
IC Core 4
Data Quality
Lesson §

| Bookmarks

VCP Explorer Job Sheet &
VCP Explorer 2.x

[ Layers

Objective: The objective of this exercise is to use VCP Explorer to visualize the
impact of radar sampling through various VCPs upon parameters of the HDA
algonthm

[ Pages

t-mouze butten, “HI" refers te
&

the right-mouse button.

I thiz ewercazs, 'LI' asfesz te the L
the maddle mouse button, and "EN" refs

Start VCP Explorer, and change to the KILN radar Set the VCP to VCP 21

[N

WCP Explorer can calculate three parameters of the Hail Detection Algarithm
These parameters are the Probability of Severe Hail (POSH), Maximum
Expected Hail Size (MEHS), and Severe Hail Index (SHI). The HDA
calculations require a reflectivity profile plus the heights of the 0°C and -20°C
isotherms. Use the DBz option under the Compare menu o enter the
following profile.

Reflectivity Profile
Height ARL Reflectivity
(Kft) (dBZ)

0 50
79 70
159 G5
23 65
318 55
397 a0
43 15
55+ -10

Temperature Profile
Temperature Height

Comments §_ Attachments.

0°C 14,890
-20°C 24,985

= I4 4| = [p bl © W =
Done # Unknown Zone

Figure 7Portion of the VCPExplorer jobsheet focusing on the HDA data quality issues. The entire job sheet can be found
at (http: //mwww.wdtb.noaa.gov/cour ses/awoc/| CCored/lesson5/VCPPRE _jobsheet.pdf).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


