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. PROJECT OVERVIEW

1. Introduction

The accuratesstimationof precipitationtype andaccumulatiorhasbeena long-standing
problem for operationalmeteorologistsWhen the estimatesare obtainedby weather
radar,inaccuraciesanresultfrom radarmiscalibration attenuatiorof the signalin heavy
precipitation,and the presenceof non-meteorologicascatterersuchas groundreturns,
birds, and insects.Natural variationsin the size, shape,and ice density of cloud and
precipitationparticlescan also resultin estimationuncertainties Fortunately,many of
these problems may be at least partially mitigated through the use of radar polarimetry.

As partof the futureenhancementf the WSR-88D,NSSL recentlyupgradedhe KOUN

WSR-88Dradarto include polarimetric capabilities.Unlike most researchpolarimetric
radars,KOUN employsa simultaneoushorizontal/verticaltransmissionscheme While

simultaneoustransmissionis expectedto have practical advantagesover the more
commonalternatehorizontal/verticaltransmissionscheme,it remainslargely untested.
JPOLE will therefore provide opportunity to evaluatecritical engineeringand data
guality issues.

The operational benefits will be examined by conducting an evaluation of the
polarimetricrainfall rateandhydrometeoclassificationproductperformanceDuring the
spring of 2003, algorithmsestimatingprecipitationaccumulationrand hydrometeortype
will be testedoperationallyduring convectiveevents.This documentoutlinesthe scope,
goals, and requirements of the spring 2003 operational demonstration.

2. Scope

The JPOLE demonstratiorwill be conductedat the National WeatherServiceForecast
Office (NWSFO)in Norman,Oklahomafrom 1 April through30 June2003.During this
period, an NSSL meteorologistwill be “on call” to participatein any severeweather
warning operations at the NWSFO.

While the entireNWSFONormancountywarningarea(CWA) is within rangeof KOUN
(Figurel), this projectis primarily concernedvith polarimetricsignaturesandalgorithm
performance within about 200 km of the radar. It should be noted that this region includes
portions of the NWSFO Tulsa CWA and NWSFO Fort Worth CWA.

During severeweatheroperationsthe NSSL meteorologistwill study polarimetricdata
providedby KOUN, andassistN\WSFOstaffin makingprobingphonecallsto regionsof
suspectedail or flash flooding. The NSSL meteorologistwill note radardata quality
issuesdocumenthow the dataareusedin operationsanddocumenthe performanceof
the hydrometeorlassificationalgorithm (HCA) and quantitativeprecipitationestimation
algorithms (QPEASs). Finally the NSSL meteorologistwill coordinate KOUN data



collection efforts at NSSL. Specific documentationrequirementsare outlined below,
while an overview of polarimetric products and algorithms is available in Appendix 1.
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Figure 1. KOUN 100 km, 200 km, and 300 km range rings in red. NWSFO )UN
CWA county outlines in blue.

3. Warning Decision Support System — Integrated Information (WDSS-II)

KOUN polarimetricradardataandalgorithmoutputwill be deliveredto the NWSFOby
the Warning Decision Support System— Integratedinformation (WDSS-II) software
package.An outline of WDSS-II featuresis availablein Appendix 2. WDSS-II is a
Linux-basedprototype system designedto integrate data from multiple sensorsand
geographicinformation systems.In addition to other duties, the NSSL meteorologist
duringthe operationabdlemonstrationvill takenoteof WDSS-II performanceandprovide
software developers a summary of bugs and potential improvements.

4. Other Observing Platforms

Other observingplatforms will be usedto evaluatepolarimetric signaturesand verify
algorithmperformancegFigure 2). Quantitativeverification of the QPEAsis difficult in
realtime, dueto the time lag associatedvith precipitationaccumulationreports.In the
post-eventanalysis,however,NSSL will usedatacollectedby the OklahomaMesonet,

the Agricultural ResourceService (ARS) micronet, NWS cooperativeobserverrain
accumulatiorreports,rain gagesalong streamsand federalMETAR rain accumulation
reports.Real time qualitative evaluationof the QPEAsis importantin the caseof flash
flood events.In thosecasescommunicatiorwith spotters stormchasersthe media,and
emergency managers should be attempted by the NSSL meteorologist at the NWSFO.
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Figure 2. A summary of observing platforms within the JPOLE pro;ect domaln
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The HCA may be evaluatedby groundlevel reportsdifferentiating betweenrain, hail,

anda mixture thereof. Thesereportsmay be gatheredn real time from the NWSFO or

after the eventfrom spotterschasersthe media,and emergencymanagersin all cases,
communicationwith spotters,chasersthe media,and emergencymanagersshould be

coordinated with the NWSFO staff to avoid redundant calls to the same source.

5. Required Observations

The NSSL observershouldtake specialcareto note the following observationgwhen
applicable) during operations at the NWSFO:

Performance of the HCA, including vertical continuity
Performance of QPEAs



Polarimetric signaturesin regions of thunderstorm updrafts and
downdrafts

Polarimetric signatures in regions of halil

Polarimetricsignaturesn and nearthe hook echoregion of tornadic
supercells, particularly at the 0.0 degree elevation angle
Polarimetric signatures of non-meteorological scatterers

KOUN data quality (alone and in comparison with KTLX WSR-88D)
WDSS-II bug reports and comments

How KOUN data were infused into the warning decision-making
process

6. Post Event Questionnaire

The primary meansof evaluatingoperationaluse of polarimetricradardatawill be the
guestionnaireprovided to forecastersat the end of this operations plan. This
guestionnaireshouldbe distributedto NWSFO staff involved in the operationaluse of
KOUN data after every day of operations.Pleasetake a momentto review this
guestionnaire before every operations shift.



[I. NWS OPERATIONS

1. Prior to the event

The NSSL meteorologiston duty will keepwatch on the weatherand coordinatewith
Terry Schuurthe start of KOUN operations.If operationsare expected,the NSSL
meteorologist will carry the JPOLE cell phone. The JPOLE web page
(http://weather.ou.edu/~kscharf/[pole) will also be kept updatedby Kevin Scharfenberg
with the current status of KOUN (up/ready/down).

2. Start of operations

When the Forecastein Charge(FIC) or SevereWeatherCoordinator(SWC) believes
severeweatheroperationsat the NWSFO are aboutto commencethey shouldcheckthe
JPOLEstatusweb pageatthefollowing URL.: http://weather.ou.edu/~kscharf/jpole. If the
KOUN status is listed as "DOWN?", the radar is not available for JPOLE operations.

If the radarstatusis "READY" or "UP", we arereadyto beginoperationslt is important
we collectas many severeweatherdatasetsas possible,so an NSSL meteorologiswill
be on call at all hours,andon weekendslf not alreadyon site, he/shemay be pagedat
the following URL: http://weather.ou.edu/~kscharf/protect/page.html, using username:

and password: . Pleasesendthe pageat least30 minutesbeforethe expected
startof operationsduring businesshours,and at leastone hour early on weekendsand
afterhours.The NSSL meteorologiswill call back,briefly discusshe situationwith the
FIC/SWCandcoordinatethe starttime of operationsThe NSSL meteorologisiwill also
contactthe data collection personto say that NWS operationsare readyto begin. The
NSSL meteorologistshould complete the pre-operationschecklist before operations
begin.

3. Operations

Once on site, the NSSL meteorologistwill checkin with the SWC/FIC and use the

WDSS-II workstationalong the west windows in the operationsarea.In addition to

makingtherequiredobservationdistedin sectionl, the NSSLmeteorologistvill monitor

theKOUN datafeedandpassalongany observationso the SWC/FIC.The meteorologist
shouldusehis/herbestjudgmentin only passingalonginformationthatwill be beneficial
to the issuanceof severeweathemwarningsandstatementsAll activity shouldbe logged
by the NSSL meteorologist.

In the eventradaror displaydifficulties ariseduring operationsthe NSSL meteorologist
should consult the troubleshooting checklist.



4. End of operations

The NSSL meteorologistand SWC/FIC will make a joint decisionwhen to conclude
operationsIn many casesKOUN will be left running to collect dataafter operations
have concluded.In any event,the NSSL meteorologistshould completethe post-event
checklist. This includes the distribution of a questionnaireto the SWC/FIC or any
NWSFO forecaster who used KOUN data in decision-making.

Acknowledgmentd?ortionsof this documentwere contributedby Terry Schuur, Travis
Smith, and Greg Stumpf.



APPENDIX 1: POLARIMETRIC RADAR

Differential reflectivity (Zpg): A measureof the reflectivity-weightedmeanaxis ratio of the
hydrometeors in a radar volume.

Zpr~ 10 IOg (E/ R/) [dBL
where:
P, is the returned horizontally-polarized backscattered power
received from the horizontally-polarized transmitted pulse,
and:
P, is the returned vertically-polarized backscattered power
received from the vertically-polarized transmitted pulse.

Zr Values for meteorological echoes typically range between -2 dB and 6 dB.

Values of Zy;z well abovezero indicate the hydrometeorsan the volume are horizontally
oriented -- meaning their horizontal axis is longer than their vertical ayisKp.

Values of Z,;z well below zero indicate the hydrometeorsin the volume are vertically
oriented -- meaning their vertical axis is longer than their horizontal ayssKp.

Valuesof Zy nearzero indicate the hydrometeoran the volume have a nearly spherical
shape, in the mean(P R).

For example,considera field of large,falling raindrops.The dropstendto fall with an oblate
orientation-- similar to a hamburgeibun. Thefield of drops,asawhole,will havealargercross-
sectionof waterin the horizontalcomparedo the vertical. A horizontally-polarizedadarpulse
will, therefore,be backscattereanore in this field of dropsthan a vertically-polarizedpulse,
resultingin moreradarreturnfor thehorizontalpulsethanthe vertical pulse.In this case P, > P,,
S0 Zyr > 0. Differential reflectivity values above 2 dB are commonly observed in rain.

Although hailstonesare not necessarilyspherical, studieshave shown that they fall with a
tumbling motion -- meaninga field of falling hailstoneswithin the radarresolutionvolume will
"appear"to consistof nearly sphericalhydrometeorsTherefore,the value of Z; for hail is
usually closeto zero. Somegraupeland hail hydrometeorswvith a conical shapecanfall with
their major axes oriented in the vertical. In these casesyth&illbe found to be negative.

Zor IS reflectivity-weighted, meaningthe shapeof the morestronglyreflective hydrometeorswill
contribute more to the Zyz of a radar resolution volume than the more weakly reflective
hydrometeors in the same volume.

For example considera resolutionvolumewith a mixture of raindropsand hailstonesWe know
that, among other things, the reflectivity factor is a function of the averagediameterof the
hydrometeorsn the volumeto the 6th power, andthe dielectric constantof the hydrometeors.
Adding hailstonedo afield of raindropsincreaseshe averagehydrometeodiameter leadingto
amuchhigherreflectivity factor. Becauséiailstonesaremuchmorereflectivethanraindropsthe
reflectivity for horizontally-polarizedadarpulsesshouldbe aboutthe sameasthatfor vertically-
polarized pulses. This meansz&hould be near zero, in spite of the presence of rain.



Specific_Differential Phase (Kpp): The difference between propagation constants for
horizontally- and vertically- polarized radar pulses over a given range.

£e(r2) — T pp(ra) fop=fn-f,,
Kpp=  —mmmmmmmmmmmmee- [ km']. fn O,
20— n) f, O.
where:

f, is the phase of the horizontally-polarized pulse at a given point in the propagation path,
f, is the phase of the vertically-polarized pulse at the same point in the propagation path,
and:
r, and g refer to measurements at range 1 and range 2 from the radar [km], where r

To understandhe aboveequationsconsidertwo consecutiveradarpulsesthat travel the same
propagationpath. The first pulseis horizontally polarized,the secondis vertically polarized.
Along the propagatiorpathis a uniform field of falling raindrops.As discussecearlier,falling
raindropsare oblate, so the electric field will encountermore water contentin the horizontal
direction than in the vertical. The horizontally polarized pulse will, therefore, be affected by more
water than the vertically polarized pulse. Since electromagneticwaves travel more slowly
throughwaterthanthroughair, the horizontally polarizedwavewill travel more slowly through

the field of raindropsthanwill the vertically polarizedpulse.This is a two way process- the
backscatteredadiation,horizontally polarized will travel moreslowly backto the radarthanthe
vertically-polarized backscatter.

f op, Or differential phase is simply the accumulatedlifferencein phasebetweerthe horizontally-
and vertically- polarized pulses at a given range along the propagationpath. Naturally,
differential phasewill increasewith rangefrom the radar,sowe cantakethe rangederivativeto
determinewhere along the propagationpath phasechangesare occurring. This derivative is
called the specificdifferential phase or Kyp. Note the "2" in the denominatorappeardecause
there is a phase shift on both the outbound trip and the return trip.

For meteorologicakchoesK e typically rangesfrom -1 °km™ to 6 °km™. Valuesof Kpp greater
than zero indicate that f 5, hasincreasedover the rangeof interest(r,-r;). Sincef, andf, are
always> 0, that meansthe phaseof the horizontally-polarizecpulsehasincreasednorerapidly
thanthe phaseof the vertically-polarizedpulse.In otherwords,the horizontally-polarizegulse
hassloweddownmorethanthevertically-polarizedoulseoverthe givenrange.This meanghere
is morehydrometeorcontentin the horizontalplane,e.g.,oblatehydrometeorsLikewise, values
of Kpp below zeroindicatevertically orientedhydrometeorsare presentin the rangeof interest.
Valuesof Ky nearzeroindicatenearlyisotropic (spherical)hydrometeorsre presentKy, may
also be negative in regions with shear gradients.

It is importantto note that Kpp is insensitiveto isotropic (spherical) scatterers.For example,
when encounteringumbling hailstones both the horizontally- and vertically- polarizedradar
pulseswill slow down. Becausahesehydrometeorsare nearly spherical,however,both pulses
shouldchangephaseat approximatelythe samerate, sof ,» and Ky shouldnot change For this
reasonKpp is very helpful in rainfall accumulatiorestimation,becauseghe amountof rain in a
rain-hail mixture can be directly estimated.Another advantageof using Kpp for rainfall
accumulationestimationis the fact that Ky is immuneto the reductionin reflectivity factor



causedy partial beamblockage.The differential phasewill shift at the samerateno matterthe
reflectivity factor, as long as some signal can make it to the scatterers and back.

Correlation _Coefficient Jr ,,(0)|: The Correlation Coefficient describesthe similarities in the
backscatter characteristics of the horizontally and vertically polarized echoes.

For meteorological echoes;f0)| is typically greater than 0.7.

Hail: Typically 0.90to 0.95.Canbe above0.95 for a uniform field of small, dry, hail. Can
fall significantly below 0.90 in large, wet hail (Mie regime).

Rain: Typically above0.95, exceptwhendropsare mixed with hail or partially frozen.Can
be above 0.99.

Drizzle/very light rain: Typically below 0.90, due to low signal-to-noise ratio.

Ice pellets/graupel:Typically greaterthan 0.95, but significantly lower in mixed phase
regions (as is often observed).

Snow: Generally above 0.95, except potentially much lower in wet, melting snow.
Bright band: Typically 0.90 to 0.95 due to mix of hydrometeor types.

Ir w(0)] significantly below 1 indicatesregionswherethe horizontaland vertical backscattering
fields arenot proportional wherethe particlesarere-orientingor changingin number,or where
thereis a mixture of hydrometeotypes,size,fall eccentricitiesand/orshape]r ,(0)| maydropto
0.5 or lower in regions of Resonant scattering (e.g., very large hail).

Hydrometeor Classification Algorithm (HCA)

Most HCAs usea "fuzzy logic" schemeo classifyhydrometeottype. Fuzzylogic algorithmsare
usedto quantify uncertainty,much like a systemof probabilistic equations.In the case of
hydrometeorclassification,the exactboundariedbetweenhydrometeortypesusing polarimetric
variables are "fuzzy", so a zero to one probability must be assigned in the "fuzzy" region.

For example, consider the discrimination between rain and hail. Using differential reflectpvity Z
alone is not helpful. Values of Z,z near zero may suggestthe presenceof either hail or
drizzle/clouddroplets,becausdoth havenearly sphericalshape Combiningreflectivity factorZ
with Zpr can help, becausehail has a much larger Z than drizzle/cloud droplets. However,
considera casewhereZ= 53 dBZ and Zpr= 1.5 dB. Studieshaveshownthis combinationof Z
andZyr may resultfrom heavyrain, small hail, or a mixture of both. In assigninghydrometeor
type to this case, the fuzzy logic algorithm would assigna lower weightto Z vs. Zy; thanto
potentiallymore useful combinationssuchasZ vs. Kyp. Onceall of the potentialcombinations
of polarimetric variables are tested, weighting functions are applied to make the final
classification suchthat the highestconfidencecombinationis weightedthe most,andthe lowest
confidence is weighted least.

Different hydrometeorclassificationalgorithmsareconstantlybeingdevelopecandtested Early
resultsareencouragingbut thereis still insufficientin-situ verificationof thealgorithmoutputto
be certainthe outputis alwaysaccurate Therefore forecasterfeedbackaboutthe quality and
usefulness of the tested HCA is very important!



Quantitative Precipitation Estimation Algorithms (QPEAS)

Traditional Z Algorithms Traditional reflectivity-basedQPE algorithms,suchas onesusedby
the WSR-88D network, relate radar reflectivity factor (Z) to rain rate (R). Unfortunately,the
equationrelatingZ to R variesaccordingto the drop sizesdistribution (DSD) of therain in the
volume of interest,which can vary widely from one eventto another.Currently, WSR-88D
radarsusea variety of assumedSDs, rangingfrom thoseapplicableto "tropical" air masseso
thosemore suitedfor “continental” air masseslf the assumedSD is not appropriatethe rain
fall rateerror may exceed300%.In addition,this methoddoesnot correctfor very high Z values

found in hail, leading to the potential for gross over estimation of rain totals where hail is present.

False returns, such as found in side lobe contamination,ground clutter and anomalous
propagationmay also contaminatehe rainfall estimatesAttenuationof the radarsignaldueto
heavyrain or partial beamblockageoften leadsto an underestimatef rainfall accumulation.
Finally, Z-basedalgorithmsare sensitiveto radar calibration. The standard(non-tropical)Z-R
relationusedby the WSR-88Dis Z = 300R“. In addition,Z valuesabove53 dBZ areassumedo
be hail andarenot consideredThis assumptions not oftenvalid andis anotherpossiblesource
of error.

Z-Zor Algorithms In high reflectivity regions,differential reflectivity (Zpr) canprovide
anestimateof the mean mass-weightedrop diameterreducingerrorsfrom calculations
usingZ aloneby afactor of two. However,the estimatds not preciseenoughto yield an
improvementfor rateslessthan20 mm h. In addition, Z-Zr estimatescanstill suffer
from errors due to hail, non-precipitating echoes, attenuation, radar calibration, etc.

Kop Algorithms: Specific differential phase(Kpp) is much more directly relatedto the
DSD and rain rate than either Z or Zpg, particularly in heavy rain. Analysis of
experimentaldata suggestssignificant improvementmay be possible over Z-based
algorithms, with errors as low as 10 to 15 percent for a well-calibrated radar.

Kop-Zor Algorithms Kpp and Zpr canbe usedin unisonfor anotherrainfall estimate A
completeevaluationof this procedureand comparisorwith otherprocedurefiasnot yet
been made.

Case Studies
Specific case studies are available by visiting the following web URL:

http://www.cimms.ou.edu/~kscharf/pol. This pagewill be updatedthroughoutthe spring
as more cases become available.

To view archivedKOUN casesn WDSS-II, click onthe “WDSS-II — CaseStudies”icon
on the desktopof either WDSS-II machine.Choosethe sourceand productsfor the
desired case as described in Appendix 2.



APPENDIX 2: WARNING DECISION SUPPORT SYSTEM —
INTEGRATED INFORMATION (WDSS-II)

NOTE: WDSS-II is a new multi-source display and application development environment that is
still underdevelopment As such,your feedbackis very important, asit will help shapethe

look and feel of the display and will help guide the path of WDSS-II multi-sensorand multi-
sourcealgorithmdevelopment.You shouldexpectsomeawkwarddisplayinterfaceissuessome

bugs, and some things that may not be very intuitive just yet. Pleasereport theseto the
developers! It will help us to prioritize which things needto be implementedor improved.
Pleasesend feedbackto wdssii feedfack@nssl.noaa.gaachtime you have trouble or a
suggestion.

Starting the WDSS-II display (hereafter known as “w2"):

1) If notloggedin already,you maylog in atthe WDSSII Display Machinein the NWSFO
warning area as:
Username:
Password:
2) Click on one of the “WDSS-II Start” icons on the desktop.

Choosing a Source and Product:

Click onthe“Products”buttonat the top of thew2 window (seeFigure?2). This will bringup the
productcontrolwindow (Figure1). Choosea datasourceby clicking on oneof the producttabs.
If the sourceyou desireis not showing,try clicking the“<” or “>” buttonsatright to seemore
sources. If your source is still not showing, call an NSSL staffer for help.

In the left column, alist of availableproductsfor that sourcewill appear.You candoubleclick
on any radarproductto immediatelybring up imagecorrespondindo the lowesttilt and latest
time, or click once on a radar product to bring up a list of elevation angles in the middle column.

Doubleclicking on an elevationanglewill bring up theimagecorrespondingo the latesttime at
that elevationangle,or click onceto seea list of producttimesin the right-handcolumn.Click
on a product time to show that image.



r? NSSL W2(MAIN): /home/wdssiijfresh.config
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Figure 1. Source and product selection window




The WDSS-II Display Window:

Display window: top (Fig. 2)

Marme of active W2 window & #1° Eraible diplay of GIS
shapefile irfarmation

Clhoze the cunrent window

Brimg up product contral wincow

Loop cunertly displaved product Toggle display of Color key
Mery siow, not recommended) \
hd W2#1 (active) [=]E3
Otherl + Products Maps Loop Update GIS Fix Key Tab Close
2 L1 | L1 !

Select overkdy maps \ . Toggle product display
Rename active window Taggle autamatic cantralfabs

attake shapshot product update
Ercible 3-D Browsing

Figure 2. Button bar at top of display window

Other: Allow userto namethe window (will showup in title bar) or takea screen
snapshot.

Products: Brings the Product Selection menu to the foreground.

Maps: Allows you to select which map overlays you want.

Loop: Animates the current set of products. WARNING: Users should only

animate a smple product from a single radar at this point. Looping still
needs some development to get it running smocthly. Loopingparametergre
set in the Preferences (see “Preferences” section).

Update: Whenturnedon, it will automaticallyload in new productsas they arrive.
(Like "Auto-Update" in WDSS/RADS). In real-time operations,this
defaults to ON and should remain set to ON most of the time.

GIS: If turned on, clicking on the main window will show some geographic
information. See also the section on "Display Window: Maps"

Fix: "Fix" the view to the point on the Earth'ssurfacethat is currently in the
middle of the screen. This allows you to rotateand zoom aboutthis point
(see "Mouse Controls" section)

Key: Turn on/off the colormap key on the right of the display

Tab: Turn on/off the product tabs at the bottom of the display

Close Close the presentwindow (one for eachof multiple windows, if you are



running more than one window). This doesnot completelyshutdown the
display.

Display window: Mouse Controls

NOTE: WDSS-Il usesa three-buttormousefor control. Note that the middle mousebutton
is smallerandalsoaroll-wheel. Theroll-wheelhasno functionin WDSS-II. Justdepresghe
button (wheel) for the middle button features.

1) With "Fix" button off:

Hold left mouse: Roam (pan) in the direction you move the mouse
Hold middle mouse: Move "up" to zoom in, "down" to zoom out
Right mouse: Nothing

2) With "Fix" button on:

Hold left mouse: Rotate the view
Push up: Rotate to view from above
Push down: Rotate to view from the side
Push left: Rotate counterclockwise
Push right: Rotate clockwise
Hold middle mouse: Move "up" to zoom in, "down" to zoom out
Hold left mouse: If in 3D box mode, move forward and backward

through the 3D box, and a dynamic cross-section,
built perpendicularto your line of sight, will be
displayed. When you release the button, the
dynamic cross-sectiorbecomesstatic, and you can
then fly around this new cross-section.

Display window: some general information

WDSS-II displaysall datain time synchronizedthree-dimensionaéarth-relativecoordinates.
This meansthat you can combinedatafrom many different sourcesn the samewindow while
maintainingthe correctmappingof the datarelativeto eachotherin 3D space. Cross-sectionsf
data will be mapped with no horizontal or vertical stretching.

Notes:

It is possibleto have multiple radarsoverlayingthe sameareaon the earth. In fact, if
you usethe Fix buttonandrotateto view the elevationslicesfrom the side,you cansee
how they relate to each other in space (e.g., if one is above the other)

CAUTION!! Since you are looking down upon a 3D data field, there will be some
parallax toward the edges of the screen (similar to a satellite image). Therefore, if you
want to find the exact location of afeature you should move it to the middle of the screen




(beneath the cross-hairs) to get the true location.

WARNING!! As with anycomputeryou can maxout the memoryif too manyproducts
are loaded at the same time (especially volume products). If you start seeing the display
slow down when roaming or zooming, you may need to delete some of the products.

Display window: Gridded Image Products

The "tabs" at the bottom of the screenhelp control which datasourceis most prominentand
displayedon the top-viewinglayer (Fig. 3). The"currentsource'(e.g.,KOUN) is highlightedin
yellow, andthe"currentproduct”(e.g.,Vel 01.50)is highlightedin yellow on a sub-tab. Under
the tabsis the window with the Products and Navigation controls. Whenviewing a Velocity
image,a third window on theright is included,the Storm Motion selectionwindow (shownin
the figure below for completeness).

/////

Y TDWR /. KOUN /A KTLX f\Maps /

" Wel 01.50 /\ Zdrvol |/
Products Navigation Storm Motion
03/13 2003 05:34:37 Not loaded

Hide Direction 230 degrees
Nyqgst: unknown
Only  Advanced + ‘ = I Now I 5 Speed 27 knots
Delete Sy * Accepted Reset
!= Success read of index record

Figure 3. Gridded Image Product Controls.

On the far left of the window underthe tabsarethe Products controls. NOTE: Someof these
buttons toggle two options. Only one is shown in the figure above:

Hide (Unhide): Hide/unhide this product from view

Only (Revert): Showonly this product(whenit is the "currentproduct"). This is useful
whenyouwantto takea closelook at a datafield from a specificsourceandto blank out
other data from cluttering your view.

Delete Delete this product from the tabs and from memory. Use this to free up
resources when you don't expect to revisit a product any time soon.

Advanced The things you need to worry about here are:

Data Readout - when checked,show the datavaluesat the cursor, along with
azimuth/range/heightheightsareabovethe surfaceandin thousandof feet, and
rangesare in nauticalmiles). You can changewhatis shownby looking at the
"Preferences/Read out options" tab on the product selection window.

ShowPolar Grid - for radarsyou canturn a polargrid on/off. Forthetime being,
these are hardwired to 25 nautical mile intervals.



On theright part (or centerif viewing a Velocity image)of the window underthe tabsare the
Navigation controls, which control rapid browsing through the data:

< Step back in time by one volume scan

> Stepforward in time by one volume scan(unlessgray, in which caseyou are
already at the latest time)

Now If pink, this buttonwill jump aheado themostcurrentdata(info in statusbarat

bottom of display). If green, already at the latest time.

If viewing a Velocity image,the right part of the window underthe tabsis the Storm Motion

controls. Velocity imagescan be convertedio Storm RelativeVelocity by enteringin a storm
motion vector (Direction and Speed and hitting Accept NOTE: Only the current and
subsequentelocityimageswill havethe newmotionvectorapplied. This motionvectorwill not
apply to previousimages. The Resetbuttonwill resetthe motion vectorto the default vector
(currently zero).

Display window: “Virtual Volume” Gridded Image Products

Theseare the primary productsfor browsing basedata (e.g., ReflectivityVol, ZdrVol). They
updateas eachtilt arrives,so you will always have the latestdataavailablefor all elevation
scans. These are called "virtual volume scans".

The "tabs" at the bottom of the screenhelp control which datasourceis most prominentand
displayedon the top-viewinglayer (Fig. 4). The"currentsource'(e.g.,KOUN) is highlightedin
yellow, andthe"currentproduct”(e.g.,ZdrVol) is highlightedin yellow on a sub-tab. Underthe
tabsis the window with the Products, Navigation, and X-Section controls. The Products
controls work exactly the same way as already described above.

Figure 4. Virtual Volume Gridded Image Product Controls

Onthemiddle partof thewindow underthetabsarethe Navigation controls,which controlrapid
browsing through the data. For the virtual volume products, these are a little more sophisticated.

< Step back in time by one volume scan



> Stepforwardin time by onevolumescan(unlessgray, in which caseyou arealreadyat
the latest time)
The middle row of buttons(0.00, 0.50, ... 19.50) controls the elevationangle. The
middle buttonis the currentelevationangle. Pushthetop buttonto selectthe nexthigher
elevation(wrapsbackto the bottomif you areat the top, andthe oppositefor the bottom
buttonto the top), and the bottom buttonto move down. Thereis no Now button for
volume products.
Greenbuttonsshowthat the dataare from the currentvolume scan,while red buttons
indicate that the data are from the previous volume.
Base Select the lowest elevation angle

Sync Synchronize all data sources to the time of the data set you are currently browsing.

On theright part of the window underthe tabsare the X-Section controls,which allow you to
manipulate volume data in three-dimensions:

3-D box: This productallows you to dynamicallycut cross-sectionthroughvolumetric
data perpendicular to the users field of view.

1) Select 3D Box

2) Usetheleft mouseto draw (hold-draw-released small box aroundthe stormyou
areinterestedn. Bestkeeptheseto oneor two storms. This automaticallyturns
on the "Fix" button.

3) Right-click in the display window to draw the box.

4) Left-mouseto rotateto desiredviewing angleand middle-mouse&o zoomin and
out.

5) Hold right-mouseand move through the datato see cross-sectiordynamically
change. Release the right mouse to freeze the cross-section plane.

6) Left-mouseto rotate to desiredcross-sectionplane viewing angle and middle
mouse to zoom in and out.

7) Click "Reset'to remove the box and turn off the Fix button.

X-plane: This is more like the traditional cross section

1) Select "X-plane"

2) Usethe left mouseto draw (hold-draw-releasea line acrossthe storm you are
interested in.

3) Right-click in the displaywindow to draw the plane. This automaticallyturnson
the "Fix" button.

4) Left-mouseto rotate to desired cross-sectionplane viewing angle and middle
mouse to zoom in and out.

5) Click "Reset" to remove the plane and turn off the Fix button.

To geta clearview of the plane,you mayfind it usefulto click the"Only" buttonsothatyou
are only viewing data from the single source.



Reset As describedabovethis buttonwill removeyou 3D Box or X-Planeandturn off
the Fix buttonsoyou canreturnto another3D Box, X-Plane,or backto normalproduct
browsing.

Elev Scan If the elevation tilt is also in your way, you can toggle it off and on using this
button.

Display window: Maps

Thereis nota goodinterfacefor mapsyet. To selecta map,pushthe"Maps" buttonat thetop of
the window and selectthe mapsyou desire(toggle on/off). If you want city or county names
(this is where it gets ugly, and improvements are planned), then:

1. Click the 'Maps" tab at the bottom
2. Click the map type tab (e.g., OUN Rivers)

Note that map overlays available include county/city streets, CWA counties, urban area
boundaries, rivers, major highways, etc.

Underthe tabsis the window with the Text, Figure, andFilter controls. Do not usethe Figure
andFilter controls for now. To use theext controls:

Choose "Name" (for cities or counties) from @&umn drop down menu.
Use the up/down arrows to choos8izeof "10"

Choose &olor.

Click "Draw"

PwnhPE

To removethe names(they cansometimegyetin the way of viewing the data),click the "GIS"
button at the top of the display window.

If you havean ArcView shapefile with a specific purpose(e.g. street-levelmapsfor specific
cities), then it can be added to WDSS-II. Just ask the NSSL staff to help.

Other settings:

From the Product Selection Window, you can do some other functions (Fig. 5):



Figure 5. Other Product Selection Functions.

New Window Launch a new display window.

Set Preferences A way to setdisplay preferenceqFig. 6). Thereare 9 tabsfor

particular preferencesettings. We recommendonly the advanced
user to use these for now.

Figure 6. Preferences Control Window.



Manage sources Don't use this. We've got this all set up when you start w2.

Save Preferencedor the advanceduser, you can save your preferences. We
canshowyou how to load up w2 with your personalpreferencesf
you wish or create a new desktop icon just for you



APPENDIX 3: OPERATIONAL COLOR SCALES IN WDSS-II

Velocity

Reflectivity

Differential Reflectivity (%)

Specific Differential Phase ¢s)

Correlation Coefficient

QPEA (1 hr, 3 hr accumulation)

QPEA (Storm total accumulation)

HCA



