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Section T Summary of Project Objectives

Southcentral Texas is particularly vulnerableftash floods. As a result, it is extremely
important to have a good, qualitgntrolled, high spatibtemporal precipitation data as input for
enhanced shoterm flash flood forecasting. The WSIBD Digital Stormtotal Precipitation
(DSP) product with 2 km x 1° polar spatial resolution and-6 min temporal resolution, is a
potential candidate for this purpose. The objectivénisftudy is to use a high densign gauge
network (50 gauges reporting atinute time intervalspnthe Upper Guadalupe Riv8asinto
validate DSP precipitation estimatddie educational aspect of this projastto train the next
generation ofapplied scientists anaperational hydrology studentsthrough collaborative
researchyisiting operational facilities, andttendingseminars and workshogpgven by NWS
hydrometeorologists and forecasters.

Section 2: Project Accomplishments and Findings

DSP from wo radard KEWX-Austin/San Antonicand KDFXLaughlin AFB) duing the
period of 9/11/2006 t6/3/2007 are usgfor the corparison withdata from50 rain gauges of the
Guadalupe Blanco River Authority (GBRAFigure 1)atfour different temporal intervals: storm
total, hourly, 3éminute and éminute. The storntotal rainfall from therain gauge shove high
heterogeneitycros the upper Guadape River Basin. Comparison iofidividual storns andthe
total rainfall from all storms durinthe study period found thdistance (frontheradar to gauge
locationg is an important factofor radar rainfall estimation. Generallgdarrainfall estimates
are bettewhenthe rain gaugeto the radais closer Figure 2 shows thaKEWX has better
agreement withrain gaugetotals than KDFX for the same set ofain gauge (although at
different distance from each radar KDFX dramaticallyunderestimatesainfall (compared to
the gaugeotalg when the distance is larger than 200 km, moderately underestiimoate$50-
200 km, and overestimatdsom 100-150 km. Meanwhile, KEWX overestimates whdime
distance isfrom 100170 km, slightly ovezstimatesfrom 50-100 km, and moderately
underestimateat less than 30 km.Storm total rainfall fronrain gauge in Kendall County, at
roughly the same distané®m both radars (16@50km), showKEWX and KDFXestimates are
fairly close to the gauge uas

The father distance from KDFX tamostrain gauge than from KEWX to the same
gaugedeads to lower radamainfall estimaes forKDFX over Kendall,Comal and Guadalupe
Countiesthan from KEWX Thus, the study confirmthat distance i® major facto affecting
radar rainfall estimatiorkigure 2 alsshowsthe elevatiorof each rairgawe, and the slopeom
the asal Plains in Guadalupe and eastern Comal CountedexasHill Country in Kerr
County. Stormstend to become anchoresiall, or tran over the Balcones Escarpmerh
western ©mal and easteriKendall Counties producing flash floods Despite the higher
elevations ofthe Kerr County, somerain gauge recordedess total rainfallthan gauges in
Kendalland Comal Countieszigure 3 show the scatter plots of gauge and radar pairs for both
radars during the study period. The KEWX?¢B.59) has better correlation with gauges than
KDFX (R%=0.37) does. Detail statistics for the hourly, half hourly, amaiiutes will be
included in the manuasipt to be submitted for peeeviewed publication (Wang et al. 2G{)8



At the storm total scalét, is found thatooth radar andain gaugeéhave high probability of
rain detection (PODrepresenting the probability that radarrain gaugeindividually deteced
rainfalls, compared to the numbef rainfalls that either the radar or gaugeletectedl The
overall POD forKEWX is 8% better thathe POD forKDFX (Table 1). The table alsadicates
radar has slightly higher PO®1% and 83%}Yhan gauge (83% and 81%) which is a very
reasonable since the radsamples a largarea while rain gaugs sample the immediate area
aroundpoints. However, at the hourly, 3tinute and 6minuteintervals rain gauge have much
higher POD than radars (Tabl&4). Thisis in contrast with common sense thiatarshould
detectrainfall more oftenthanrain gauge due to the greater sampling ar@#is capability of
radar rainfall detection has also been identified in the new hourly radar MPE pfdtargg et
al. 200®, partly supported by this Partners ProjecOne consideratiothe low PODs is that
only cases withat least oneain gaugerecording a stormatotal rainfall of 0.25 incheswere
included This does not precludether (in some cases, mostations having sntiar stormtotal
rainfall during the same event, bthe use of the criteriodoes bias the datasatvay from
(uniform or isolated) light precipitatioaventswith no station reportingt least0.25 inchesThe
criterion was selectedreethe primary conern issignificant rainfall, definedhereasat least one
rain gauge with a storm total 625 inches or greatefurtherstudy is needed tftocus on how
large(amount)an evenmustbefor the DSPproduce @ave a high POD

The POD for KEWX and KDFXadars are 41% and 43% fom@inute intervals 55%
and 49% for30-minute intervalsand 53% and 50% for the houihtervals respectively. This
indicates a ~10% increase from the-inuteto the 30-minute or hourly intervalsn POD, and
that there is no diinct differencan PODbetween theadars.

Overall, we finishedll the propsed tasks. Besides thaalysis oKEWX andrain gauge
data we added KDFX. This took us extra time and effort, tat addition of a second radar
enable us to more thorougly analyzethe effect of radar range on rainfall estimates, and to
compare the differensdetweerthe two radarsndindividual gauge observation&.manuscript
is in preparation fosubmitting for peereviewed publicatioifWang et al. 2008a)
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Figure 1.GBRA50 rain gaugenetwork (blue dots and numbews)the UpperGuadalupe River
Basin,KEWX radar range circleq50, 100, 150, 200 km in broyy@nd KDFX range circles

(50, 10Q 150, 200, and 250 km in magenfaain gaugdocations from west to east are in Kerr,
Kendall, Comal, and Gualupe canties. Distancefrom KEWX to rainguages iKerr County
rangefrom 100-170 kmto gauges in Kendall counfyom 50-100km,and togauges in Comal
and Gudalupe countidess thar80 kmaway. Distances from KDFX tain gauge in the Kerr
Countyrange from100-150 kmto gauges irkKendall Guntyfrom 150-200km, andto gaugesn
Comal and Gudalupe counti&é®m 200-250 km
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Figure 2 Total precipitation of studestorms fromSeptember 11, 2006 to May 3, 2007tfer
collocated gaugeand two radas, and the elevation &fachrain gauge.

Figure 3. Scatter platof storm total rainfall fopaired raingauges and KEWX(left) and KDFX
(right) radar cells.



