Storm-Based Auto PRF



Storm-Based Auto PRF Functional Overview

* The PRF Selection Function selects the 3! most significant storms based on the highest storm-
based VIL (Storms must have a VIL > 20 kg/m?)

e The “forecast positions” from SCIT are used to project where these storms will be next
volume scan

e The Auto PRF algorithm:

Calculates a “storm circle” for each storm. The “storm circle” is defined as the boundary
of a 20km radius circle around the projected storm location

Calculates the area of “obscured” data within each “storm circle” for each Doppler PRF
Selects the PRF that results in the smallest obscured area within the “storm circles”
Downloads the modified VCP to the RDA which takes affect the NEXT Volume Scan
Each subsequent volume scan, selects the top 3 storms

Recalculates the “storm circles” based on the new projected location for each storm
Repeats these steps until the one of the following conditions are satisfied:

* there are no storms identified by the SCIT algorithm?, or

* the operator selects a different PRF option

e  Note*!: The function will track and process up to 3 storms. If there are fewer than 3 storms then use the
number of storms available.

. Note*?2: If no storms meet the VIL threshold, Auto PRF Elevation is used.



Overview — How it Works

e Storm-Based Auto PRF

USES
— Reflectivity data form the CURRENT volume scan
AND

— Storm Cell location and VIL information from the
PREVIOUS volume scan

TO
— Determine the BEST PRF for the NEXT volume scan



KICT Concern Case

e KICT was concerned that during the developing
convective event during the evening of Apr 2,
Storm-Based Auto PRF was not behaving as
expected.

* | replayed the Level Il data to determined what
happened.

 The following few slides (four provided with the
original question from KICT) explain the behavior
of Storm-Based Auto PRF for this event.
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Obvious Question: Why is the ONLY
cell on the display range folded?

The PRF for this volume scan was determlned LAST
volume scan (22:28) T

e Only Cell was 1 kg/m?
(From 22:22)

 Not considered by SBAP

Auto PRF-Elevation (Legacy)

Algorithm used to determine

PRF for this volume scan.
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The PRF for this volume scan
was determined from 22:32
e All 3 Cells < 20kg/m?
(From 22:28)
 Not considered by SBAP
Auto PRF-Elevation (Legacy)
Algorithm used to determine
PRF

Lets Look at 22:36

B

PRF Control

Aoty

Hode:

« Auto PRF-Elevation * Auto PRF-Storm

+ Hanual

PRF

Auto PRF-Storm mode uses up to three storm cells to determine an

optimum PRF.

( 60 Deg, 123 nm)

Elev 0.5 Deg

=X

I

04/02/14
22:32 UTC
VCP 212
ID Azimuth Range VIL Rmax Rmax Hgt Storm Top
_| | BO | 90 deg I 82 nm |5 Kg/m*2 |_§45 dBz | 20.4 kft I_'E_26.0 Kkft
i | co | 96 deg |:g’!5 nm |1 kg/m~2 |_§41 dBz | 23.2 kft |_‘;_23.2 kft
i | a0 |_;'_199 deg | 32 mn |_§_o Kg/m~2 |_";i7 dBz | 3.6 kft | 3.6 kft
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The PRF for this volume scan
was determined from 22:36
e Both Cells < 20kg/m?
(From 22:32)
 Not considered by SBAP
Auto PRF-Elevation (Legacy)
Algorithm used to determine
PRF

P PRF Control
Apply HAuto Refresh On||Show Labels On
Mode: ., Auto PRF-Elevation - Auto PRF-Storm

+ Hanual

Lets Look at 22:41

PRF

Auto PRF-Storm mode uses up to three storm cells to determine an

optimum PRF.
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This product appears to be the
SAILS cut from the 22:41

Volume Scan

By design, the SAILS Doppler
cut uses the same PRF as

the base Doppler cut

22:44

Ee PRF Control
Apply HAuto Refresh On||Show Labels On

Mode: ., Auto PRF-Elevation - Auto PRF-Storm

 Hanual PRF

Auto PRF-Storm mode uses up to three storm cells to determine an

optimum PRF.

ID Azimuth Range VIL Rmnax
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04/02/14
22:36 UTC
VCP 212

Rmax Hgt Storm Top

=i

dBZ

1 BO | 89 deg ‘ 83 om |_§_11 kg/m~2 |48 dBZ

| 20.8 kft [ 25.8 kft

1 28.0 kft

| 23.2 kft

—

r | co | 95 deg ‘ 75 o | 6 kg/m~2 ’_;'_43 dBZ
T

=

[

r r r r




¥ KacT Wichita, kS

File View Ste BR q

ol

V SRV NROT Sw ZDR CC PHI KDP DER

D Algorithms GIS Panels Windows Help
= @ (LI R e BVvAQ Msww-2 FFFw  Esvw  EITOR FEIToRR [ TORE
Hilltop

Ste: KICT - AVSET
VST: 04/02/2014

Neasho Falls Carlyle Prod: 04/02/2014
- v 212 9
Hamilten Virgil Ti:  0.439°

Humboldt
Tarento -

Petralia
Bulfalo:
Coyville Chanute
" Roper i
-y
. o Benedict
Severy "
Fall River

i Earltan

New Albany
Fradonia (Teod Ran: L7nm
" Thayer
} Galeshurg
Buxton
Neodesha
Lafontaine e
irhy Lonston
50 oline Sl A - Dennis h
Oak Valley : ] man
Elk City
Cherryvale
Independence
86075395 nm  0S0Kts/651 ks | 4448 HR | 31711945 06308586 116 meters/picel | Offine

The PRF for this volume scan
was determined from 22:41
e 1 Cell > 20kg/m?

(From 22:36)
e SBAP chose PRF 8 (63nm

(Auto PRF-Elevation would have
Selected PRF 7 for this data)

S | Lets Look at 22:46

e PRF Control
Apply HButo Refresh On [|Show Labels On
Hode: ., Auto PRF-Elevation -* Auto PRF-Storm « Hanual PRF

Auto PRF-Storm mode uses up to three storm cells to determine an
optimun PRF.

Elev 0.5 Deg

04/02/14
22:41 UTC
VCP 212

ID Azimuth Range VIL Rmax Rmax Hgt Storm Top

=)

r I BO I 88 deg | 84 nm |_§_24 Kg/m*2 I_g_sz dBZ | 26.2 kft I 32.7 kft

i | co |_§93 deg | 75 nm |§_19 kg/m"2 Iﬁl dBZ | 23.2 kft | 35.4 kft

o | DO | 80 deg | 88 nm | 1 kg/m~2 |_§_:-m dBZ | 22.7 kft | 22.7 kft




Summary

Storm-Based Auto PRF behaved as designed for
this period

The only volume scan during this period when
Storm-Based Auto PRF actually executed was
22:41

— PRF 8 (63nm) was applied to 22:45
— All other volume scans used Auto PRF-Elevation for
PRF

During the 22:45 volume scan Auto PRF-Elevation
was selected by the operator. This resulted in
PRF 6 (73nm) for 22:49. NOTE: Storm-Based Auto
PRF would have selected PRF 8 (63nm)



