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 WSR-88D Program Schedule and Plans
- RPG Build 12.0
— AVSET Field Test
— Super-Resolution Definition Change
— Dual Polarization
- Build13 & 14

 WSR-88D Level Il Data Plans and Impacts
- AVSET
— New Normal Res
— Add remaining / upgrade existing CONUS DoD for Full Resolution
— Dual Polarization
2009 Throughput Analysis

. WSR 88D Level Il Product Plans and Impacts
— Recent completions (Higher Res products, remove old Mesocyclone product)
- AVSET
— Build 12.0 changes
— Add Storm Track product to NOAAPORT
— Remove 4bit base products
— Dual Polarization
— 2009 and recent Throughput Analysis
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WSR-88D Program Schedule

WSR-88D Builds: Annual (Large), Quarterly (Small-Security/Buq Fix)

8/2010
RPG Build 12.0 April July  October January July  October January
-AVSET Test January April  July  October RDA RDA RDA  RDA RDA  RDA RDA
-SR MDA RPG RPG RPG RPG RPG RPG RPG RPG RPG RPG  RPG
\ 122 123 124 125 131 132 133 134 141 142 143

A 3

T T T T T T T T T T T
Jul-10 Ocyj Jan-11 Apr-11  Jul-11  Oct-11 %12 Apr-12  Jul-12 Oct-12 Jan-13 yj-lfs Jul-13  Oct-13  Jan-14 yJ-M
June 1, 2010

May 31, 2014
RPG Build 12.1 RDA/RPG Build 13 RDA/RPG Build 14 RDA/RPG Build 15

-250m Reflectivity -Merge Baselines (e.g., CMD) -Staggered PRT 4/2014

-300km Doppler - Hybrid Spectrum Width -SR TDA
-Dual Pol -AVSET 4/2013
11/2010 1/2012
11/2010 3/2011 12/2012

DP Deployment Complete

Beta Test DP

DP Deployment

hER b

\4 VvV Dual Pol Radar Schedule Y

| T T T T T T T T |
Jan-11 Apr-11  Jul-11 Oct-11 Jan-12 Apr-12 Jul-12 Oct-12

November 8, 2010

December 21, 2012
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 RPG Build 12.0 (July 2010 Beta Test)

— Mesocyclone Detection algorithm (MD, Product #141) to use Super-Resolution
data (no change in product format)

— High Resolution Velocity product (DV, Product #99) max range increases from
124 nmi to 162 nmi

o AVSET (ref. March 15, 2010 PNS on subject AVSET)
— Ends volume scan if high elevation reflectivity data is insignificant
— Can increase single site data and product comms throughput by as much as 28%

— Field Test RPG Build 12.0 and Build 12.1 (August 10°- Jan. 11°)
« 10 Sites: KTLX, KMLB, KGLD, KIND, KPUB, KMSX, KLWX, KCCX, KGGW, KEMX
— Deployment with Build 13 is planned

» Definition change to Super-Resolution (November 2010)
— RPG Build 12.1 with RDA Build 11.6
» Independent of Dual Pol Modification

— Reflectivity data at 250 meters resolution & Doppler data to 300 km range on all
elevations in Level Il Data (\VV03)
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e Dual Polarization

— RPG Build 12.1 and RDA Build 12.0

— Beta Test installs at five sites Nov. 2010 to Jan. 2011
e KICT, KIWA, KPOE, KMHX, KLOT

— Deployment to remaining sites begins late March 2011 and
concludes December 2012

e Build 13
— Deployment begins January 2012 with beta in Nov. 2011
» Deploys to dual pol RDA sites within 30 days of upgrade

— Merge RDA software baselines (Dual Pol with Build 11.x)
* Re-enables CMD and AVSET

 Build 14 and 15

— Content will firm up in time
6/22/2010 FOS Meeting 5



WSR-88D Level |l Data

Plans and Impacts

 AVSET Field Test
— RPG Build 12.0/RDA Build 11.4, August 2010

— Increase single site throughput up to 28%, but worst case loading by only
5% since worst case weather usually has strong echos on most tilts

— When deployed in Build 13, increases network throughput up to 9%
 New Normal Resolution
— RPG Build 12.1/RDA Build 11.6, November 2010

— Version 3 content will contain 250 meter Reflectivity data and Doppler
data to 300km on all elevations

— Increase worst case single site throughput by 20%

* Add remaining 8 CONUS DoD sites (Nov. 2010 — Feb. 2011)
— Bandwidth will support transmitting full resolution data
— Increase network throughput by 6.2%

« Upgrade existing 13 CONUS DoD WSR-88D sites to full resolution
— To start with RPG Build 12.1, expect to occur before dual pol upgrade

— Increase network throughput by 4.4%
6/22/2010 FOS Meeting 6
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Plans and Impacts (cont)

e Dual Polarization (RPG Build 12.1 and RDA Build 12.0)
— To begin in November 2010 during Beta Test
— New data versions 5, 6, 7 to indicate variations of dual pol data

— Transmit version 6 (full resolution) from all NWS WSR-88Ds,
CONUS DoD, and 1 FAA radar (Puerto Rico)

 Singe site and network throughput will increase 130% (factor of 2.3)

— Remove dual pol data and recombine base moments from sites
where bandwidth is constrained (e.g., version 4 from Hawaii)

— Version 5 used if Y2 degree azimuth sampling is disabled which
IS identical in format, resolution, and size to version 7

» Expect rare use (e.g., emergency satellite backup RDA/RPG link)
» Level Il collection radar site comms limitations
* Increase single site throughput up to 70% (factor of 1.7)
— Software to process dual pol Level 1l data available at
o www.weather.gov/code88d
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WSR-88D Level Il Data
Plans and Impacts (cont)

» Envisioned state at the end of Dual Pol
— 147 WSR-88Ds: 142 sending version 6, and 5 sending version 4
— Single site throughput 45 to 436 kilo bits/second (hourly avg)
— Network throughput 1.8 to 19.8 mega bits/second (hourly avg)
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Versions of Level Il Data
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o  Starting in RPG Build 12.1, RDA will always provide
— Reflectivity data at 250 meter range resolution
—  Velocity and Spectrum Width to 300 km max range (< 70 kft altitude)
«  Version numbers indicate type of data
— Version 3 changes with RPG Build 12.1
e Plan for Dual Pol
— NWS and CONUS DoD WSR-88Ds to provide version 6
- FAA WSR-88Ds to provide version 4 (TJUA to send version 6)
— Other Versions in special cases
»  Degraded data characteristics driven by NWS comms funding availability

Pre-Dual Pol Super-Res
Recombined and delete Dual Pol
Dual Pol w/ Super-Res Disabled
Dual Pol w/ Super-Res Enabled

Recombined Dual Pol

RDA Super Res Control J Level Il Version Number
#|Data Characteristic Disabled Enabled 3 4 5 6 7
1 [Azimuthal resolution on split cuts (deg) 1 0.5 0.5 1 1]1]05] 1
2 |Azimuthal resolution on batch and above cuts (deg) 1 1 1 1 1 1 1
3| Reflectivity range resolution on split cuts (m) 250 250 250 [|1000] 250( 250 | 250
4 [Reflectivity range resolution of batch and above cuts (m) 250 250 1000%11000] 250] 250 | 250
5| Reflectivity data included on Doppler split cuts No Yes Yes || No | No|Yes| No
6 |Doppler data to 300 km Yes Yes Yes || No |Yes]| Yes| Yes
9|Dual pol data included Yes Yes No || No |Yes| Yes| Yes
7 {Dual pol data at 250m range resolution Yes Yes na || na |Yes| Yes| Yes
8|Dual pol data to 300km range Yes Yes na || na |Yes|Yes| Yes
RDA/RPG Link LDM Level Il
Volume Average Worst Case Throughput (kbps) 3:1 Compression 4.1:1 Compression
VCP 12 358 502 158 || 80 [231] 329|231
VCP121 250 389 174 || 80 [156]| 249156
Allocation 512 768 384 || 128 | 384| 512 | 384

6/22/2010 FOS Meeting * Becomes 250 m in Build 12.1 9



Khps

Level Il Data Throughput - 2009

Level 2 Collection Total Network Throughput
December 1, 2008 - September 30,2009
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o 135 Level Il Data Sites — 2009 max hourly average 7 mbps
— Super-Res from 121 sites
— Recombined from 13 DoD and 1 FAA site
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Level 11l Status, Plans, and Impacts

TIN 09-041: Higher Resolution WSR-88D products (completed)

— Doubling WSR-88D radar products throughput

» Worst case hourly throughput estimated to reach 19 MB (42 kbps) for a single radar, 1.5
GB for all 155 radars (3.3 mbps), and up to 1.8 GB (4 mbps) with 45 TDWR SPGs

TIN 09-031: Removed Legacy Mesocyclone product (completed)

Build 12.0 (July 2010 Beta Test)

— AVSET Field Test will increase single site RPCCDS up to 28%, but only 5%
for worst case since those cases have significant weather on most elevations

* When implemented in Build 13, can increase network RPCCDS by 9%

— High Resolution Velocity product (DV, Product #99) max range increases from
124 nmi to 162 nmi.

TIN 10-30: Add STI (aka NST) product to NOAAPORT
— To be implemented on August 24, 2010

— WSR-88D and TDWR already on RPCCDS, so only change SDUS6 to SDUS3
« NST - STORM TRACK INFORMATION (58/STI)

December 2010 (Comment request PNS to be released soon)
— Remove low resolution base products made obsolete by TIN 09-041

— Decrease worst case (pre-dual pol) throughput by 16% (by 7 kbps)
6/22/2010 FOS Meeting 11
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e TIN 10-31: Change DPA product from SDUS8 to SDUS5
— To be implemented on August 24, 2010

— Being done so that SDUSS is only used for dual pol products

» Enables easy routing changes of dual pol products, in case NOAAPORT or the
RPCCDS can’t handle the throughput increase

— No change in where WSR-88D or TDWR product is available from
 DPA - RADAR HOURLY DIGITAL PRECIPITATION ARRAY (81/DPA)
e TIN 10-023: Add Dual Pol Products
— Begins with Beta Test in November 2010
— General Status Message will report Dual Pol data enabled
— Legacy PPS rainfall products unchanged--dissemination will continue

— Measurements during beta test will be used to decide/gain approval
for dissemination at deployment

— Increase single site throughput up to 180% (factor of 2.8)

» Worst case hourly throughput estimated to reach 48 MB (106 kbps) for a
single radar, 4.2 GB (9.3 mbps) for 200 radars

6/22/2010 FOS Meeting 12
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PRODUCT HEADERS NWSTG | Average
ELEVATION ANGLES RPCCDS Size
# PRODUCT RPG WMO HEADER (DEGREES) FTP Dir | (Kbytes)
HEADER Name [*estimate
1 159/DZD | SDUSS8i cccc NOX xxx 0.5 DS.159x0 58*
2 Differential Reflectivity - 159/DZD | SDUSS8i cccc NAX xxx 0.9 DS.159%a 50*
3 0.13 nmi resolution, 159/DZD |SDUSS8I cccc N1X xxx [1.3, 1.5 DS.159x1 45~
4 162 nmi max range, 159/DZD | SDUSS8i cccc NBX xxx 1.8 DS.159xb 40*
5 256 data levels (0.0625 dB) 159/DZD |SDUSS8I ccce N2X xxx 2.4, 2.5 DS.159x 2 36*
6 159/DZD | SDUSS8Ii cccc N3X xxx 3.1, 3.4, 3.5 DS.159x3 30*
7 161/DCC|SDUSSi cccc NOC xxx 0.5 DS.161c0 59*
8 Correlation Coefficient - 161/DCC|SDUSS8i cccc NAC xxx 0.9 DS.161ca 55*
9 0.13 nmi resolution, 161/DCC|SDUSS8i cccc N1C xxx |1.3,1.5 DS.161cl 50*
10 162 nmi max range, 161/DCC|SDUSSI cccc NBC xxx 1.8 DS.161cb 45*
11 256 data levels (0.00333) 161/DCC|SDUSSI cccc N2C xxx  |2.4, 2.5 DS.161c2 37+
12 161/DCC|SDUSSi cccc N3C xxx |3.1, 3.4, 3.5 DS.161c3 33*
13 163/DKD|SDUSSi cccc NOK xxx 0.5 DS.163k0 7*
14 Specific Differential Phase - 163/DKD|SDUSSi cccc NAK xxx 0.9 DS.163ka 7*
15 0.13 nmi resolution, 163/DKD|SDUSSI cccc N1K xxx ]1.3, 1.5 DS.163k1 7*
16 162 nmi max range, 163/DKD|SDUSS8I cccc NBK xxx 1.8 DS.163kb 6*
17 256 data levels (0.05 deg/km) 163/DKD|[SDUSSI ccce N2K xxx |2.4, 2.5 DS.163k2 6*
18 163/DKD|SDUSSi cccec N3K xxx |3.1, 3.4, 3.5 DS.163k3 5*
6/22/2010 FOS Meeting 13



WSR-88D Level Il Plans
Dual Polarization

PRODUCT HEADERS NWSTG | Average
ELEVATION ANGLES RPCCDS Size
# PRODUCT RPG WMO HEADER (DEGREES) FTP Dir | (Kbytes)
HEADER Name [|*estimate
19 165/DHC|SDUSS8i cccc NOH xxx 0.5 DS.165h0 14*
20 Hydrometeror Classification - 165/DHC|SDUSS8i cccc NAH xxx 0.9 DS.165ha 13*
21 0.13 nmi resolution, 165/DHC|SDUSS8i cccc N1H xxx ]1.3, 1.5 DS.165h1 12*
22 162 nmi max range, 165/DHC|SDUSS8i cccc NBH xxx 1.8 DS.165hb 11*
23 8bit but only 12 categories 165/DHC|SDUSS8i cccc N2H xxx |2.4, 2.5 DS.165h2 10*
24 165/DHC|SDUSSi cccc N3H xxx |3.1, 3.4, 3.5 DS.165h3 9*
25 166/ML |SDUSS8i cccc NOM xxx 0.5 DS.166m0 5*
26 Melting Laver - 166/ML SDUSSi cccc NAM xxx 0.9 DS.166ma 5*
27 1624Q_ani max range, 166/ML SDUSS! ccce NIM xxx [1.3,1.5 DS.166m1 5*
28 4 levels (contours) 166/ML SDUSS! cccc NBM xxx |1.8 DS.166mb 5*
29 166/ML |SDUSS8i cccc N2M xxx 2.4, 2.5 DS.166m?2 5*
30 166/ML |SDUSS8i cccc N3M xxx |3.1, 3.4, 3.5 DS.166m3 5*
31 |Digital Inst. Precip. Rate(in/hr) 176/DPR|SDUSS8Ii cccc DPR xxx |Elev Angle Not Applicable |DS.176pr 15*
32 |Hybrid Scan Hydrometeor Classificati| 177/HHC|SDUSS8i cccc HHC xxx |Elev Angle Not Applicable |DS.177hh 4*
33 |One hour Accum 169/0HA | SDUSS8I cccc OHA xxx |Elev Angle Not Applicable |DS.1690h 5*
34 |Dig. Accum Array (unbiased) 170/DAA|SDUSSi cccc DAA xxx |Elev Angle Not Applicable |DS.170aa 15*
35 |Storm Total Accum 171/STA|SDUS3i cccc PTA xxx |Elev Angle Not Applicable |DS.171st 5*
36 |Dig. Storm Total Accum 172/DSA|SDUSSI cccc DTA xxx |Elev Angle Not Applicable |DS.172dt 12*
37 |Dig. User-Selectable Accum:3hr/hrly | 173/DUA|SDUSSi cccc DU3 xxx |Elev Angle Not Applicable |DS.173ul 12*
38 |Dig. User-Selectable Accum:24hr/12Z]| 173/DUA|SDUSS8i cccc DU6 xxx |Elev Angle Not Applicable |DS.173u3 12*
39 |Dig. One Hour Difference Accum 174/DOD|SDUSSi cccc DOD xxx |Elev Angle Not Applicable |DS.1740d 10*
40 |Dig. Storm Total Difference Accum 175/DSD|SDUSS8Ii cccc DSD xxx |Elev Angle Not Applicable |DS.175sd 10*
6/22/2010 FOS Meeting 14




RPCCDS - 2009

200 Level lll sites (155 WSR-88D, 45 TDWR). 5/18/092 - 11/23/09
Hourly Average Product Count (red line is moving average) Avg=56,617
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200 Level lll sites (155 WSR-88D, 45 TDWR). 5/18/09 - 11/23/102

Hourly Average Throughput (red line is moving average) Avg=1681 kbps
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RPCCDS - April 2010

200 Level lll sites (155 WSR-88D, 45 TDWR). 3/23M10 - 4125110
Hourly Average Product Count (red line is moving average) Avg=60,841

E EES Il w’ul ry-' j;‘l[j}'.;}f ‘T;
ﬂ —
£ = LAl LALL L E el L NP R
£ Y
45
35
200 Level lll sites (155 WSR-88D, 45 TDWR).3/23M10 - 4/25M10
Hourly Average Throughput (red line is moving average) Avg=2056 kbps
4095
3540
3584
3328 '.
3072 —t
2 e L 1 W IPAT AN
=2 Sina 11 I L T LAHTT T
2045 n . A I i Saw nlh ol INEn R
1797 i ‘lﬁ‘J_'tnl Il Y I AVRT A v
1535 L4 LA T 11" ! Wl ]
1280 ]'I-'n ll'l II'.."" v ! il

1024

™ = T T T T T T T T T T T T T T T T T T ™ T T T- T- T T T T T T T T T

6/22/2010 FOS Meeting 16



WEATHe

&

ey

Additional Information

\®N4,

"
Ny3as

Real-time Dual Pol and Build 12.1 Level Il Test Data
available

— Data may not be continuous or of optimum quality since in test
mode

— Data will be part of regular Level 11 LDM data stream
» Dual Pol available now as KOUN

« Build 12.0 KCRI data is available now as FOP1, DOP1, DAN1, ROP3, ROP4,
NOP3, or NOP4 (ICAQ depends on radar configuration)

—  Will become pre-dual pol Build 12.1 in August

e Many changes in Level 1l Data, Level 111 products, Dual
Pol, more sites on network, higher-resolution data, etc.
underway:

— Please keep checking for NWS TINs and PNSs

— ROC web site contains TINs, PNSs, additional information
* http://www.roc.noaa.gov/WSR88D/
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WSR-88D Data and Product
User Support

e Dual Polarization Information

— Project status and schedules
— Dual Pol sample data/products, and Interface Control Documents
— http://www.roc.noaa.gov/WSR88D/DualPol/Default.aspx

o Level Il products and Interface Control Documents

— Higher Resolution Level 111 product samples
— http://www.roc.noaa.gov/WSR88D/Level _Il1/Level3Info.aspx

e Common Operations and Development Environment
(CODE) for Dual Polarization (RPG Build 12)
— http://www.weather.gov/CODES88D

6/22/2010 FOS Meeting 18



Additional Information

Project updates and other Level Il information:
— http://www.roc.noaa.gov/WSR88D/Level _Il/Level2Info.aspx

NWS Real-Time Level II Data Monitoring Site:

— http://weather.noaa.gov/monitor/radar2/

NWS Real-Time Level 111 Product Site Status:

— http://weather.noaa.gov/monitor/radar3/

NWS RPCCDS Information for product users:

— http://www.nws.noaa.gov/tg/rpccds.html

Build specific training materials:
— http://www.wdtb.noaa.gov/

6/22/2010 FOS Meeting 19
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e NCDC Radar Resources: Order Level Il and Level 111
Archive Data Via FTP, Use NCDC Java Viewer to View
Level Il and Level Il Archive Data, etc.

— http://www.ncdc.noaa.gov/oa/radar/radarresources.htmi

 Run RPG Software, LINUX Platform: The Common
Operations and Development Environment (CODE)
— http://www.weather.gov/CODES8D

e Federal Meteorological Handbook No. 11 (FMH-11) Part
A Updated for Build 12 will be available electronically in
late summer

— http://www.ofcm.gov/homepage/text/pubs.htm

Follow-up questions to: Michael.Istok@noaa.gov or Tim.D.Crum@noaa.gov
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WSR-88D Level Il Plans

S Higher Resolution Products
PRODUCT HEADERS NWSTG | Average
ELEVATION ANGLES RPCCDS Size
# PRODUCT RPG WMO HEADER (DEGREES) FTP Dir | (Kbytes)
HEADER Name [*estimate
1 94/DR |SDUSS5I cccc NOQ xxx 0.5 DS.p94r0 20
2 Base Reflectivity - 94/DR |SDUSS5I cccc NAQ xxx 0.9 DS.p94ra 16
3 0.54 nmi resolution, 94/DR |SDUS2i cccc N1Q xxx 1.3, 1.5 DS.p94rl 12
4 248 nmi max range, 94/DR |SDUS2i cccc NBQ xxx |1.8 DS.p94rb 11
5 256 data levels (0.5 dB2) 94/DR |SDUS2i cccc N2Q xxx |2.4, 2.5 DS.p94r2 11
6 94/DR |SDUS2i cccc N3Q xxx |3.1, 3.4, 3.5 DS.p94r3 10
7 99/DV |SDUSS5I cccec NOU xxx 0.5 DS.p99v0 55
8 Base Velocity - 99/DV |SDUS5i cccc NAU xxx 0.9 DS.p99va 47
9 0.13 nmi resolution, 99/DV |SDUS2i cccc N1U xxx 1.3, 1.5 DS.p99vl 30
10 162 nmi max range, 99/DV |SDUS2i cccc NBU xxx 1.8 DS.p99vb 29
11 256 data levels (0.5 or 1.0 m/s) 99/DV |SDUS2i cccc N2U xxx |2.4, 2.5 DS.p99v2 27
12 99/DV |SDUS2i cccc N3U xxx |3.1, 3.4, 3.5 DS.p99v3 23
13 |High Res Vertical Integrated Liquid | 134/DVL |SDUSS5i cccc DVL xxx |Elev Angle Not Applicable |DS.134il 7
14 |Enhanced Echo Tops 135/EET |SDUSYi cccc EET xxx |Elev Angle Not Applicable |DS.135et 3
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