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Operational Need

(From Ron Przybylinski)

QLCS mesovortices develop quickly

Most QLCS mesovortices form within the 1.25 to 2.5
km (4000 to 8000 ft) layer.

When QLCS mesovortex genesis is close to the radar
the genesis layer is not sampled by the 0.5 degree slice.

— The 0.5 degree elevation slice provides velocity data at
approx 2000 ft ARL at ~¥25nm range.

— SAILS repeats the lowest scan and therefore is not helpful
when looking for mesovortex genesis

When QLCS mesovortex genesis is close to the radar

(0 - 50 nm) having more frequent “elevated angles” are
needed to give the forecaster more information from
the mesovortex genesis region.



QLCS and WSR-88D History

* |nitial concept for providing additional QLCS
mesovortex genesis layer data was VCP
Sequencing
— Alternating full and abbreviated VCPs

e Full VCP, Abrev VCP, Full VCP, Abrev VCP, .............
— Complex implementation
— Confusing operation
— Would introduce a lot of risk



New Approach

* Mid-volume Rescan of Low-level Elevations
(MRLE)
— Leverage the success of the SAILS concept
— Rescans multiple elevations (SAILS scans just 0.5°)

— Lessons and code from SAILS implementation
reduces risk



How Does Mid-Volume Rescan of
Low-Level Elevations (MRLE) Work?

e MRLE: in the middle of a volume scan—rescan a
selected number of sequential elevation angles
— The “middle” is determined dynamically due to AVSET
— The number of elevations selected by forecaster

— The radar resumes normal completion of the volume
scan after the rescan of the desired elevations

* MRLE is a variant of the proven SAILS concept



MRLE Example

* |n the following example, the forecaster
selected MRLE with 3 elevations

— MRLEx3 = 0.5° 0.9° and 1.3° elevations
— VCP duration is equivalent to SAILSx3
* |n this example AVSET is either OFF or there

are radar returns close to the RADAR
(termination angle is 19.5°)



VCP 12 with MRLEX3
Termination angle of 19.5
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VCP 12 with MRLEx3
Rescans lowest three elevations
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VCP 12 with MRLEX3
Completes volume scan
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VCP 12 with Mid-Volume Rescan of Low-Level Elevations (MRLE) - 3 Elevations
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SuperRes Rmax
Est SD Rmax (km) (nm)
1.53 466.00 251.46
1.38 148.00 79.86
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The Standard Deviation estimates derived from these calculations are meant ONLY as estimates to provide a

quick overview of impacts that result from changes made to VCP definitions.
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VCP 12 with MRLEx3 — AVSET
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251.46
79.86
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79.86
231.09
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207.88
181.31
157.84
251.46
79.86
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231.09
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134.36
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(password VCP)
Beam Hgt

Vmax Vmax at Rmax
(m/s)  (kts) (ft)
8.05 15.64 59550
25.34 49.25 8898
8.05 15.64 70223
25.34 49.25 12288
8.76 17.02 70902
25.34 49.25 15677
25.34 49.25 71282
25.34 49.25 70185
25.34 49.25 70105
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25.34 49.25 8898
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The Standard Deviation estimates derived from these calculations are meant ONLY as estimates to provide a
quick overview of impacts that result from changes made to VCP definitions.



Proposed MRLE Implementation

 Based on previous QLCS expert input we are
limiting the rescanning elevations to 0.5°, 0.9°,
1.3° and 1.8° elevations (KLGX = 0.2°, 0.5°, 0.9°
and 1.3°)

* Forecaster option to select the desired number of
elevations (e.g., 2, 3 or 4) similar to current SAILS
implementation
— MRLEx2 = 0.5° and 0.9° elevations
— MRLEx3 = 0.5° 0.9° and 1.3° elevations
— MRLEx4 = 0.5°,0.9°, 1.3° and 1.8° elevations

NOTE: For a single elevation, invoke SAILS



MRLE Control HCI

[Thursday May 26, 2016 _12:32:48 UT |
VoP: 212
St“* LRI [AVSET: ENABLED
[Oper: " ONLINE ] SAILS: DISABLED
MRLE: ACTIVE

PRF Mode: MULTI-STORM
M H L E

Base Data Display

1| Clutter Regions

Perf Check In:  137207h 46m

Mode Conflict: HO
Clear Air Switch: ~ AUTO

Precip Switch: AUTO

Bypass Map Display

Volume 7 (Seq: 7) Start: May | MRLE Control ’:||?|

State: OPERAT) HMRLE Status: ACTIVE —_
Oper OHLINE

MRLE Control
Select number of MRLE cuts
for the next wolume scan

Control 10 12 3 4

; Selecting "0" cuts will disable HRLE. —
ot Products Selecting 2 will rescan the lowest two

H elevations, 3 will rescan the lowest three
elevations and 4 will rescan the lowest
IS Status four elevations of the VCP. S

Precip Status: ACCIM > _

VAD Update: oN Blockage Data Display
todel Update: OH

Super Res: ENABLED

SHID: EHABFET Mizcellaneouns

Load Shed: HORMAL

RDA Messages: ENABLED

[H Detta dBZ0: 0.50 dB

¥ Delta dBZ0: -2.25 dB

Feedback: |May 26,16 [12:26:45] => MRLE set to 4 cut{s)
Status: May 286,16 [12:32:21] == Narrow Band line 6 has CONNECT PENDING
e

Alarms:




Proposed MRLE Implementation
(Cont)

* Always rescan from 0.5 up through the selected
elevation (repeating the lowest “n” elevations)

— MRLE will provide information about severe weather
signatures at or near the surface

— MRLE will provide data from the QLCS mesovortex
genesis region

* The four-elevation option results in volume scan
completion time of ~15 seconds greater than
SAILSx3 duration
— Three elevations equivalent to SAILSx3
— Two elevations equivalent to SAILSx2



SAILS, MRLE and AVSET

e SAILS, MRLE and AVSET are all independent
functions

— SAILS and MRLE CANNOT be used together

* The software will automatically toggle one off when the
other is commanded on

— AVSET will operate with both SAILS and MRLE

— MRLE will only be allowed for VCPs 12, 212, 215 and
35

* The operator may choose to invoke AVSET and
either SAILS or MRLE functions



MRLE Elevation Data

MRLE elevations will be tagged as supplemental
elevations (similar to SAILS elevations)
Level Il data

— Collected and distributed in the normal Level Il data
stream

— Will not be sent to algorithms unless they are specifically
configured via task_attr_table to receive that data.

Level Il Products

— Base Products - DR (#94), DV (#99), SDR (#153), SDV
(#154), and SDW (#155)

— Dual Pol products DZD (#159), DCC (#161), DKD (#163),
DHC (#165), MC (#166), SDC (#167), and SDP (#168)

MRLEx# is expected to have virtually the same impact
on resources as SAILSx#



MRLE - Next Steps

e MRLE function included in RPG Build 18 as
Non-Operational

* Once Build 18 RPG and RDA drops are
available — collect MRLE data
— Test algorithm performance
— Ensure software behaves as expected
— Ascertain/document problems, if any, with AWIPS,
WARP, etc.,

* Possible Field Test after Build 18 deployed



Questions ?



BACKUP Slides



VCP 12
Completion Time ~ 180 to 250 Seconds
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SAILS x3 with AVSET

Elevation Angles Term Angle | AVSET Term AVSET Term AVSET Term | AVSET Term | AVSET Term

Elevation
(VCP 12) . 19.5 Angle 15.6 Angle 12.5 Angle 10.0 Angle 8.0 Angle 6.4
Duration

[ 05 RS 31 Sec 31 Sec 31 Sec 31 Sec 31 Sec 31 Sec
09°  EEEEIE 31 sec 31 Sec 31 Sec 31 Sec 31 Sec 31 sec
s 31 Sec 31 sec 31 Sec 31 sec
1.3° 31 Sec 31 Sec 31 Sec 31 Sec 31 Sec 31 Sec 31 Sec
o5 31 Sec 31 Sec
1.8° 15 Sec 15 Sec 15 Sec 15 Sec 15 Sec 15 Sec 15 Sec
_ 31 Sec 31 Sec 31 Sec 31 Sec
220 EEEEVER 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec
14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec
o5 31 Sec 31 Sec
PTEE 1asec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec
s 31 Sec 31 Sec
14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec
s 31 Sec 31 sec
62 EEVER: 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec 14 Sec
8.0° 13 Sec 13 Sec 13 Sec 13 Sec 13 Sec 13 Sec
1000 [EEED 13 Sec 13 Sec 13 Sec 13 Sec
1250 EEEEEER 13 Sec 13 Sec 13 Sec
[ 156° EEED 13 Sec 13 Sec
_ 13 Sec 13 Sec
| Duration  [EEPYER: 336 Sec 323 Sec 310 Sec 297 Sec 284 Sec 271 Sec

93 Sec, 88 93 Sec, 74 62 Sec, 77 Sec, 62 Sec, 77 62 Sec, 77 62 Sec, 77
243 Sec Sec, 72 Sec Sec, 73 Sec 87 Sec and 94 Sec, 87 Sec Sec, 73 Sec Sec, 59 Sec
and 93 Sec*  and 93 Sec* Sec* and 81 Sec* and 82Sec* and 83 Sec*

0.5 Elevation
Update Times

Avg 89 Sec Avg 86 Sec Avg 83 Sec Avg 79 Sec Avg 76 Sec Avg 73 Sec

* 10 Seconds Added to Account for Retrace Time. Avg estimate includes 10 additional seconds to account for elevation
transition time



