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Appendix B — Threshold Product ROM Volumes/Frequencies
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1 Introduction

Appendix B provides, for NOAA generated products, an ROM estimation of network bandwidth required
to send data from origin sources to its corresponding CIES, and to send NOAA data from CIES to FAA
requestors. In addition, Appendix B provides initial archive storage estimates required for CIES sizing
purposes. Bandwidth requirements have been derived from product sizes, latencies, and number of
users requesting data.

2 Assumptions

Assumptions have been made in order to calculate bandwidth and storage requirements.
e Qverall latency is half of the product generation frequency.

e 20% of the overall latency is allocated to ingesting the data into the CIES upon generation of the
data.

e Remaining 80% of overall latency is allocated to delivery of data to requesting consumers.

e Number of unique users represents the number of ARTCC's that may request the data (assumed
21(ARTCCs) + 1 (ARCC) for this analysis).

e Archival requirement of 15 days has been documented in NextGen documents.
e  Future multiplier of 1x (same resolution, update time is assumed as is currently supported)

e In some cases, average product sizes are estimated to be the mean of the min and max sizes.

3 ROM Matrix

The information in the matrix below, specifically product sizes and frequencies, have been derived from
numerous sources. In some cases, an educated approximation was used. Fields that are empty are TBD.

DRAFT - - Pre-Decisional - - DRAFT Appendix B-1



NextGen Architecture and Infrastructure Development Initial Draft Version 0.1
WIDB IT System Design Specification December 14, 2009

Latency Latency [Comm
Future [Total size of |Frequency allocated to [allocated for|# of rqmt
multiplier |products between Overall [availability [transmission|unique {Mbps) |Comm
|Ave size of (e.g perupdate |product lArchive latency  [to CIES afterfto all consumers [from rqmt
# of Min size Max size product in improved |cycle (in updates (in|Updates |Daily amount |[reqmt {in|Storage needs [(in generation [consumers |makinga |[source to [[Mbps)to

Product products ( bytes) ( bytes) bytes resolution) |bytes) minutes) per day  |{in Mbytes) |days) (in Mbyes) seconds) [{insec) (insec) request [CIES consumers
Textual Products
[TAF 250 400 1 100000 b0 24 2.4 15 0.000036 1800 300 1500 22| 0.002667] 0.0011733
PIREP
ISIGMET
JAIRMET
ICCFP

lADA-Alarm/Alert
ladministrative Message

{ Urgent Notification)
lADM-Alert Administrative
Message

JADR-NWS Administrative
Message (External)

FTM -Free Text Message
A IR-International AIRMET
|JARP-AIREP

AW W -Aviation Weather
[\Warning

ICFP-Collaborative Convective
Forecast

[CWA-Center (CWSU) Weather
ladvisory

[CwWS-Center (CWSU) Weather
[Statement

FTA-Terminal Forecast

MIS-Meteorological Impact
[Statements

[0AV-Other Aviation Products
PIR-Pilot Report & Urgent
PIREPS

PRC-State Pilot Report
Collective

[TAF-International Terminal
Forecast

[TAP-Terminal Alerting Product

WAL-WA9-AIRMET {Northeast
U.S., Southeast U.S., North
[Central U.S., South Central
U.S., U.S. Rocky Mountains,
U.S. West Coast, Juneau,
lAlaska, Anchorage, Alaska,
Fairbanks, Alaska)
18A-18-hour Wintem
24A-24-hour Wintem

jAFD-Area Forecast Discussion
JAFP-Area Forecast Products
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EFP-3- to 5-day Extended
Forecast

EOL-Avg 6-10 day Weather
Outlook

FA1-FA9-Aviation {Northeast
U.S., Southeast U.S., North
[Central U.S., South Central
U.S., U.S. Rocky Mountain,
U.S. West Coast, Juneau,

A laska, Fairbanks, Alaska)
FDO-24-hr FD Wind Aloft (45k
& 53k)

FD1-6-hr Winds Aloft Forecast
FD2-12-hr Winds Aloft
Forecast

FD3-24-hr Winds Aloft
Forecast

FOF-Upper Wind Fallout
Forecast

FOH-ETA FOUS FRZ & RH
FTP-FOUS Prog Max/Min
[Temperature /Probability of
Precipitation Guidance
FWC-FOUS Wind/Cloud
Guidance

LFP-Local Forecast
NOW-Short Term Forecast
(OFA-Offshore Aviation Area
Forecast

[OFF-Offshore Forecast
[QPF-Quantitative Precip
Forecast

[SFD-State Forecast Discussion

[SFP-State Forecast
[SGW-Plain Language
[Significant Wx Forecast
[SMF-Smoke Management WX
Forecast

ZFP-Zone Forecast
ICFW -Coastal Flood Warning

[CWF-Coastal Waters Forecast

[GLF-Great Lakes Forecast
HSF-High Seas Forecast
MAW-Marine Advisory
Warning

MWS -Marine Weather
[Statement
NSH-Nearshore Marine
Forecast

[SMIW -Special Marine Warning
[STW -Storm Warning
|ABV-Rawinsonde Data Above
100mb
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BOY -Buoy-reports Synoptic &
Nonsynoptic

[CLI-Climate Reports
FZL-Freezing Level Data
HYD-24-Hour Precipitation
O bs

MAN-Rawinsonde Observation
Mandatory Levels

MTR-Domestic METAR Report

SGL-Rawinsonde Observation
[Significant Levels
ISHN-Surface Ship Report Non-
[Synoptic Time

[SHP-Surface Ship Report
[Synoptic Time

[SPE-Satellite Precipitation

SS1-Intermediate Surface
[Synoptic Observation
[SSM-Main Surface Synoptic
O bservation

[SSO-Satellite Sounding Obs
ESF-Flood Potential Outlook
FFA-Flash Flood Watch
FFS-Flash Flood Statement
FFW -Flash Flood Warning
FLS-Flood Statement
FLW-Flood Warning
LSR-Local Storm Report

NPW-Nonprecipitation
\Warning

[SAW-Aviation Severe Weather
\Watch

SEL-Severe Local Storm Watch
& watch Cancellation Message
[SIG-International SIGMET
ISPS-Special Weather
[Statement

STA-Network & Severe
[Weather Statistics

ISVR-Severe Thunderstorm
\Warning

ISVS-Severe Weather
[Statement

[TOR-Tornado Warning

W S5-WS6-SIGMET (U.S. Rocky
Mountains, U.S. West Coast)
[WSW -Winter Weather
Wrn/Watch/Adv

W WA-Watch Status Report
ICHG-Computer Hurricane
[Guidance

[TCD-Tropical Cyclone
Discussion
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[TCE-Tropical Cyclone Position
Estimate
[TCM-Marine/Aviation Tropical
[Cyclone Advisory
[TWD-Tropical Weather
Discussion

[TWO-Tropical Weather
[Outlook & Summary

FWEF-Fire Weather Forecast

HRR-Hourly Weather Roundup
NWX-National Weather
[Summary

PMD-Prognostic Map
Discussion

PNS-Public Information
[Statement

RWS-Regional Weather
[Statement

[SCS-Selected Cities Summary
[SYN-Weather Synopsis

[TAV-Travelers Forecast Table
[VAA-Volcanic Ash Advisory
Total Textual Products 0.002667 0.0011733

NEXRAD Level3 Radar products

Product 19 - Base Reflectivity

124 nmi range {angle = 0.5

degrees) 155 8,166 39,152 23659 1 3667145 7.32| 196.7213| 721.405573§] 15 10821.08361] 219.6 43.92 175.68] 22(0.667968| 3.6738247
124 nmi range (angle =
1.2/1.5 degrees) 155 8,100 32,240 20170 1 3126350 8] 180 562.742 15 8441.145 240 48| 192 22(0.521058| 2.8658208
124 nmi range {angle =
2.4/2.5 degrees) 155 8,100 32,322 20211 1 3132705 7.33] 196.4529] 615.4290859 15 9231.436289 219.9 43.98 175.92] 22)|0.569842| 3.1341296
124 nmi range {angle =
3.1/3.4/3.5 degrees) 155 8,100 29,498 18799 1 2913845 7.33| 196.4529| 572.433397 15 8586.500955 219.9 43.98 175.92] 22(0.530031] 2.9151701]

Product 20 - Base Reflectivity

248 nmi Range (angle = 0.5) 155] 8,166 29,130 18648 1 2890440 7.31] 196.9904| 569.3890014 15 8540.835021 219.3 43.86 175.44 2
Product 36 - Composite
Reflectivity (8 levels, 248 nmi

~

0.527212] 2.8996662]

range) 155 4,436 11,396 7916 1 1226980 7] 205.7143] 252.4073143] 15 3786.109714 210 42 168 22| 0.23271] 1.2854076
Product 38 - Composite

Reflectivity (16 levels, 248 nmi

range) 155 4,596 16,508] 10552 1 1635560 7.32] 196.7213| 321.7495082 15 4826.242623 219.6 43.92 175.68] 22|0.297916| 1.6385392]
Product 41 - Echo Tops 155 190 4,208 2199 1 340845 7] 205.7143| 70.1166857 1] 15 1051.750286| 210 42 168 22(0.064923| 0.25707 57
Product 47 - Severe Weather

Probability 155 166 306 236 1 36580 7] 205.7143] 7.52502857 1] 15 112.8754286 210 42 168 22| 0.006968| 0.0383219
Product 57 - Vertical

Integrated Liquid 155 1,248 3,250 2299 1 356345 7.32| 196.7213| 70.1006557 4] 15 1051.509836| 219.6 43.92 175.68 22(0.064908| 0.2569941]
Product 58 - Storm Tracking

Information 155 1,392 21,894] 11643 1 1804665 6.22] 231.5113| 417.800257 2| 15 6267.002859 186.6 37.32 149.2 8] 22|0.386852| 2.1276865
Product 59 - Hail Index 155 1,596 12,022 6809 1 1055395 5.9] 244.0678| 257.5879322 15 3863.818983 177 35.4 141.6 22(0.238507| 1.3117904
Product 61 - Tornadic Vortex

[Signature 155 2,142 5,112 3627 1] 562185 5.97] 241.206] 135.6024121] 15 2034.036181| 179.1 35.82 143.28] 22]|0.125558| 0.6905678]
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Product 62 - Storm Structure 155 3,604 20,830 12217 1 1893635 5.91] 243.6548| 461.3932995 15 6920.899492 1773 35.46 141.84 2
Product 65 - Layer Composite
Reflectivity Maximum {low

level) 155 1,378 5,356 2367 1 521885 7.32| 196.7213| 102.6659016 15 1539.988525 219.6 43.92 175.68] 2
Product 66 - Layer Composite
Reflectivity Maximum {middle
level) 155 1,348 4,180 2764 1 428420 7.33]| 196.4529| 84.16436562 15 1262.465484 219.9 43.98 175.92] 2

N

0.427216| 2.3496881]

N

0.095061| 0.5228356

N

0.07793| 0.4286148

Product 67 - Layer Composite
Reflectivity with AP removed 155 1,360 5,374 2367 1 521885 7.33] 196.4529| 102.525829 15 1537.887585 219.9 43.98| 175.92 2
Product 75 - Free Text
Message

N

0.094931] 0.5221223

Product 90 - Layer Composite

Reflectivity max - high level 155 1,248 2,602 1975 1] 306125 7.24] 196.1853] 60.05722071 15 900.8582106| 220.2 44.04 176.16 22]|0.055609] 0.205847
Product 93 - ITWS Digital Base
[Velocity

Product 98 - Composite
Reflectivity edited for AP
Product 134 - High Resolution
Digital VIL 155 168,000 168,000 168000 1| 26040000 7.32] 196.7213| 5122.622951) 15 76839.34426 219.6 43.92 175.68 2

N

4.743169| 26.087432]

Product 135 - High Resolution
Enhanced Echo Tops 155 127,000 127,000 127000 1| 19685000 7] 205.7143] 4049.485714 15 60742.28571] 210 a2 168 2
Product 141 - Mesocyclone 155 150 3,364 1757 1 272335 5.99] 240.4007] 65.46951586 15 982.0427379 179.7 35.94 143.76 2

N

3.749524| 20.622381
0.06062| 0.3334096

N

Product 143 - Tornado Vortex
[Signature Rapid Update* 155 2,142 5,112 3627 1] 562185 5.97] 241.206] 135.6024121 15 2034.036181] 179.1 35.82 143.28 22]0.125558| 0.6905678
Radar Products total 14758.27707 221374.1561 13.66507 75.157892'

N

GOES data {including both

satellites)
Water Vapor {channel 3) 2| 49,600,000 74,400,000 62000000, 1| 124000000 15 96 11904 15 178560 450 90 360 22| 11.02222] 60.622222
isibile {channel 1) 2| 198,400,000| 297,600,000 248000000 1| 496000000 15 96 47616 15 714240 450 90 360 22| 44.08889| 242.48889|
| nfrared 2| 49,600,000 74,400,000 62000000, 1| 124000000 15 96 11904 15 178560 450 90 360 22|11.02222] 60.622222
| nfrared 2| 49,600,000| 74,400,000 62000000 1| 124000000 15 96 11904 15 178560 450 90 360 22|11.02222] 60.622222|
| nfrared 2| 49,600,000 74,400,000 62000000, 1| 124000000 15 96 11904 15 178560 450 90 360 22|11.02222] 60.622222
Total GOES data 95232 1428480 88.17778 484.97778|

POES Image Data
1 1F-JUNEAU
[1AF-ALASKA_AF
1F2F-FAIRBANKS2
1ABF-BERING
1AKF-ALASKA AK
[1F1F-FAIRBANKS1
1ACF-ARCTIC
[1KKF-KAMCHATKA
[4) 1F-JUNEAU
[AAF-ALASKA_AF
[AF2F-FAIRBANKS2
[4ABF-BERING
[MAKF-ALASKA_AK
[4A1-ANCHORAGE
[4A2-ALEUTIANS
[AF1F-FAIRBANKS1
[ AACF-ARCTIC
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A KKF-KAMCHATKA

4G VF-LARGE_GOES

[AAVIF-ALASKA_ VOLCANOL

[AAV2 F-ALASKA_VOLCANO2
Total POES Image data

Model Data

UKM et Thin Srids GRIB Messages*

[GFS Thin Grids GRIB Messages™

GFs Ensemble 1x1 resolution 1| 27,368,560| 32,328,647 29848603.5 1] 298486035 360 4| 119394414 15| 1790.91621] 10800 2160 640 23| 0.11055] 0.6080271
GFS High Resolution {rotating) 1| 2,228224| 30,654,330 16441277 1| 16441277 360) a4l 65765108 15 086.47662| 10800 2160 8640 22| 0.060894| 0.3349149
GFS High Resolution (5 days) 1| 1,638,400 30,654,330 16146365 1| 16146365 360 a4 64.58546 15 968.7819] 10800 2160 8640 22[0.059801| FALSE

5FS High Resolution 0.5x0.5 1| 209,654,868] 225,729,824] 217692346 1| 217692346 360 4] 870.769384 15| 13061.54076] 10800 2160 8640 22| 0.806268| 4.4344737

Puerto Rico Model
[INAM R GRIB Messages
NAM V GRIB Messages
NAM (WRF-NMM) 1| 116,785,884 127,297,758] 122041821 1| 122041821 360 4] 488.167284] 15 7322.50926 10800 2160 8640 22(0.452007| 2.4860371
HRRR Model Data

15 minute VIL

15 minute Echo Tops

FPressure

Total Model Data 0 24130.22475 1.48952 7.8634528|
Madis Data
METARs (NOAA generated) 1 671,298| 1,358,632 1014965 1 1014965 5 288] 292.30992 15 4384.6488 150 30 120 22[0.270657| 1.4886153
Mesonet 1 718,898 13,214,618 6966758 1 69667 58| 5 288| 2006.426304] 15 30096.39456 150 30 120 22| 1.857802| 10.217912
Maritime 1 10,677 247,271 128974 1 128974 5 288 37.144512 15 557.16768| 150 30 120 22|0.034393| 0.1891619
Total Madis Data 2335.880736 35038.21104 2.162853 11.895689
MDCRS Data

IReports | | | | | | | |

Total MDCRS Data |

Mosaic Data

Mosaic Base Reflectivity (2km
resolution with maximum
reflectivity method})

Mosaic Base Reflectivity (4km
resolution with maximum
reflectivity method})
Mosaic Base Reflectivity (2Zkm
resolution with optimal mosaic
method)

Mosaic Base Reflectivity (4km
resolution with optimal mosaic
method)

Composite Reflectivity Mosaic
0-60k ft. {4km resolution with
maximum reflectivity method)

Composite Reflectivity Mosaic
0-60k ft. {4km resolution with
optimal mosaic method)
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Digital VIL Mosaic {Zkm
resolution)
Digital VIL Mosaic {4km
resolution)

Enhanced Echo Top Mosaic
{2km resolution)

Enhanced Echo Top Mosaic
{4km resolution)

Echo Top Mosaic

Low Layer Reflectivity Mosaic
0-24kft (low altitude)
Layer Composite Reflectivity
Mosaic 24-60 kft (highest
altitude)

Layer Composite Reflectivity
Mosaic 33-60 kft (super high
altitude)

National Base Reflectivity
Mosaic 2 km
National Base Reflectivity
Mosaic 8km

National Composite
Reflectivity Mosaic 4km

MNational Composite
Reflectivity Mosaic 8km

Mational Echo Top Mosaic 4km

MNational Echo Top Mosaic 8km
National Digital VIL Mosaic
2km
National Digital VIL Mosaic
8km

National Enhanced Echo Top
Mosaic 2 km
National Enhanced Echo Top
Mosaic 8km

Total Mosaic Data

NWS Graphic Data

NMCGPH92E-6-Hour
[Quantitative Precipitation
Forecast (First 6-Hour Period)
NMCGPHL2P-12-Hour
Instantaneous Precipitation
Fcst (NA)
NMCGPH93E-6-Hour
[Quantitative Precipitation
Forecast (Second 6-Hour
Period){NA)
NMCGPH94Q-24-Hour (Day 1)
[Quantitative Precipitation
Forecast (NA)
NMCGPHL4P-24-Hour
Instantaneous Precipitation
Fcst (NA)
NMCGPHLGP-36-Hour

DRAFT - - Pre-Decisional - - DRAFT Appendix B-8



NextGen Architecture and Infrastructure Development Initial Draft Version 0.1
WIDB IT System Design Specification December 14, 2009

Instantaneous Precipitation
Fcst (NA)
NMCGPHL8P-48-Hour
Instantaneous Precipitation
Fcst (NA)
NMCGPHPOP-Observed 24-
Hour Precipitation Plot (NA)
NMCGPHPOS-Observed Snow
[Cover (NA)
NMCGPHIOP-Precipitable
Water Contour Analysis at
[Observation Time
NMCGPHL2W-12-Hour
Weather Depiction
ICIGS/VSBYS — Low Level
Forecast (North America)
NMCGPHLAW-24-Hour
Weather Depiction
ICIGS/VSBYS — Low Level
Forecast (North America)
NMCGPHPOW-Observed
\Weather Depiction Analysis
(Plot) (NA)
NMCGPHI0W-Observed
Weather Depiction Analysis
{Contour) (NA)
NMCGPH940-Convective
[Outlook — Day One {1} (US)
NMCGPH980-Convective
[Outlook — Day Two (2} (US)
NMCGPH7WG-24H T) 700
NVD12(NA) (HVD-NET VERT
DSPLCMT)
NMCGPH7XG-36H T 700
NVD12 {NA)
NMCGPH7YG-48H T1 700
NYD12 (NA)
NMCGPH90I-MSL Isobar
lanalysis at 3-Hour Intervalks
(North America)
NMCGPH9JH-DAY3 FNT-
ISOBAR (NH)
NMCGPH92F-12-hr Surface
Front and MSL Pressure
Forecast (NA)
NMCGPH94F-24-hr Surface
Front and MSL Pressure
Forecast (NA)
INMCGPH96F-36-hr Surface
Frontand MSL Pressure
Forecast (NA)
NMCGPHI8F-48-hr Surface
Frontand MSL Pressure
Forecast (NA)
NMCGPHL2F-12-Hour Freezing
Level Analysis {NA)
NMCGPHLAF-24-Hour Freezing
Level Analysis (NA)
INMCGPHPOX-Observed Max
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[Temp Plot for 12 Hours Ending
HH

NMCGPHPON-Observed MIN
[Temp Plot for 12 Hours Ending
HH

NMCGPH90X-NORM MAX
[TMP ANL

NMCGPHION-NORM MIN TMP
JANL

INMCGPHI0F-Map of Surface
Fronts at 3-Hour Intervals
(North America)
NMCGPH9AM-SFC GEOST
[WND (NA)

NMCGPH9AV-SFC GEOST VOT
(NA)

INMCGPHI3P-DAY3 MX/MN-
POP A (NA) (A—ANOMALY)
Total NWS Graphic Data

WARP Image Products
[GOES E_PSN_IR11,2-NA, IA,
S0, 51, 52, 53, S4
(GOES_E_PSN_IR21,2-NA, IA,
S0, 51, 52, 53, 54
[GOES_E_PSN_IR41,2-NA, IA,
50, S1, 2, $3, S4
[GOES_E_PSN_VIS1,2-NA, 1A,
S0, 51, S2, 53, S4
(GOES_E_PSN_WV1,2-NA, 1A,
S0, S1, S2, 83, 54

GOES W_PSN_IR11,2-NA, 1A,
S0, S1, 52, 3
(GOES_W_PSN_IR21-NA, IA,
S0, 51, 52, 53

GOES W_PSN_IRA1-NA, IA,
50, S1, 2, $3
(GOES_W_PSN_VIS1-NA, IA,
S0, S1, S2, S3
GOES_W_PSN_WV1-NA, IA,
S0, 51, 82, S3
LIGHTNING-CONUS, ALASKA

Total WARP Image Products

ADDS Data
GTG
Forecast
Analysis
ol
Severity

Supercooled Large Droplets
Probability

Fip

1-12 hour Severity

1-12 hour Supercooled
Large Droplets
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1-12 hour Probability
NCVA
TBD

Total ADDS Data

I GRAND TOTALS 105.4979 579.89599'
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3.1 Conclusions

The intent of this matrix is to estimate ROM volume of data generated from NOAA and with a set of
given assumptions, derive an estimation of bandwidth requirements for transfer of NOAA data to FAA,
as well as expected CIES storage requirements. The majority of the matrix is TBD, therefore the grand
totals for bandwidth requirements does not accurately depict the situation. Currently, work is
underway to determine the sizes and frequencies for the most of the products listed above to allow for

completion of this table.

DRAFT - - Pre-Decisional - - DRAFT Appendix B- 12



