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INTRODUCTION ADAPTATION TO STAGGERED-PRT RESULTS

An Improved spectrum width estimator, the Hybrid Spectrum Width The first step Is to assemble a collection of spectrum width Statistical evaluations were performed using an 1&Q simulator In
estimator (HSW), 1s slated to be deployed on the NEXRAD WSR-88D estimators. Because of their ease of calculation, we used MRIRIR! which the model input spectrum width is taken as truth.

fleet (build 13). The NEXRAD Turbulence Detection Algorithm autocorrelation-based estimators. F1ouRe 2: Number o poins in AC The first set of plots, figure 4, show statistics, the bias and standard

estimation for each lag (N=80).

(NTDA), developed under the FAA’s Aviation Weather Research
Program, uses the NEXRAD spectrum width as the key Input for
providing in-cloud turbulence estimates (eddy dissipation rate, EDR).

The HSW estimator will directly benefit the accuracy and/or coverage of
the NTDA product.

Hitherto, the HSW has been developed for evenly spaced pulse schemes,

The autocorrelation (AC) of a staggered-PRT time-series IS deviation, comparing the hybrid and RO/R2 estimators. As IS seen
not evenly sampled. If Tcis T,/2 (and thus T, Is 3Tc), then there 1s a marked improvement in performance for the 5 dB SNR
the AC cannot be directly estimated at R1 or R4 (ACattime . _ case for either of the two operational modes shown (N=80, T,=880
1Tc, 4Tc, resp.). See the figure 2, at right, which showsthe =~ us; N=46, T,=1497 us). For the 20 dB SNR case, the estimators

number of pairs going into the AC estimate for each lag. perform similarly.

From this a candidate list of estimators IS chosen. The

The second set of plots, figure 5, show the 2-D histograms

which s used e>_<c|u3|vely on the current NEXRAD system. Hc_)wever, performance (via an 1&Q simulator) of these are shown in comparing the input spectrum width to the estimated spectrum width
staggered-PRT is currently slated to be deployed with build 14. the figure 3, at right, for T,=880 us and 80 pulses (taken ' - from RO/R2 and hybrid estimator. Only the 5 dB SNR plots are
Stagg_ered-_PRT, a popular scheme for r_nltlgatlng the unambl_guous_range- from a preliminary SPRT VCP). From this we selected the TTRON A shown for the two different operational modes described above. The
velocity dilemma of weather radars, Is a pulsing scheme in which the best estimators to use for different categories (ROR2R3R5, o - improvement is visible for the narrow spectrum widths.

radar pulses alternate T,, T, where T, and T, are pulse repetition times RO/R3, and RO/R2) as well as determine the category ] =

(PRT) where T.1/ T, = .2/ 3. Th_e default spec_trum_width estimator for boundéries. All the estimators are then put into a decision = CONCLUSIONS

staggered PRT In the literature Is the pulse pair estimator RO/R2, which tree to help derive the logic that is used to determine the The methodology used for the evenly-spaced pulsing schemes is
ha_s poor_performance for narrow W|dths_ and low SNR. To apply HSW to category. FicuRE 3: Bias and stancard deviation of easily adapted to the staggered-PRT pulsing strategy. A hybrid
this pulsing scheme necessitates adaptation. T Gottom) B SR, X-axis SWINYG

approach that combines various AC-based estimators markedly
Improves spectrum width performance for low SNRs and small input

spectrum widths. This will allow for greater coverage of high
H YBRID S PECTRUM W| DTH WCPf:f’;sz;e;.“;;?23053‘;35;5N44) - (Vss'a’?z;g17723‘;55;353?9;1244) ) quality spectrum widths.

The basic idea comes from the fact that different S I —— T e T
estimators have various Strengths and weaknesses. For v ................ ____________________ S R e v ................ ........ S b ) ?_ . I
example, RO/R1 works well for wide spectrum widths : | R — i &
(relative to the Nyquist velocity), R1/R2 performs well ks
for medium spectrum widths, and R1/R3 performs well A S O .
£Or NAFTOW. R = A E A . B =
Other estimators are used first to determine whether the
spectrum width Is small, medium, or large, taking into - - e —_
account that certain types of mistakes are worse than | ™ R I 2D sy fci w103 o, 1 26380 1, -0 SHR-5 B 2D O I, 0 103 o 11 457 1, Nk, NP B
others. The logic for this step is determined a-priori by 3 _________ ________________________ ________________________ ) — - _ I o
using simulations in conjunction with decision trees. L D ' I
Once the size category has been determined, the e e e e
appropriate estimator Is used: R1/R3, R1/R2, or RO/R1 : ) | =
for small, medium, and large (resp.). ‘ 5 o :
See figure 1 for a KOUN case study. FIGURE 1: HSW example: KOUN 2011/05/10 23:49 Z, VCP 11, 9° :
FIGURE 4: Bias and standard deviation of RO/R2 and HSW for 5 (top) and 20 (bottom) Inout SW ' | O Input SW

dB SNR, for 2 different operational modes (left/right).
FIGURE 5: 2-D histograms of RO/R2 (top) and HSW (bottom) for 5 dB SNR, for 2
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