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Precipitation ratios U, V wind 03003 @—H—H—H—>
Convective inhibition Temperature Hourly 09002 o0—0—0—0—0—0—0—P
Surface variables Pressure Model Runs 1000z o—0—0—0—0—0—0—>
Vegetation type Geopotential height 11002 *—o—0o0—0—0—0—0—>
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Model Physics Vertical Format

R ey E N
rap.t01z.awp130bgrbt18.grib2

T

Hour

s

Outlook

Model
rap — Rapid Refresh

ruc — Rapid Update Cycle vl
ruc2 — Rapid Update Cycle v2

Physics
awp — Atlantic Warm Pool

Domain

130 - 13 km CONUS

252 —-20 km CONUS

236 — 40 km CONUS

242 — 11 km Alaska

221 — 32 km North America
200 — 16 km Puerto Rico

Vertical

bgrb — Native (50 Level)
pgrb — Isobaric (37 Level)
sgrb — Surface only

Hour
100z - t23z — Hour, GMT

Outlook
f00 (anl) — Nowcast
f0I — f18 — Forecast

Format
grib (grb) — GRIB1 File
grib2 (grb2) — GRIB2 File
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Steps

Lateral Transform
Altitude Conversion
Wind Rotation

Vertical Interpolation
Lateral Interpolation
Temporal Interpolation

Map Reduce
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Steps

Lateral Transform
Altitude Conversion
Wind Rotation

Vertical Interpolation
Lateral Interpolation
Temporal Interpolation

Map Reduce
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4D Interpolation

Convert Geopotential Height to Geometric Height

Select Vertical Index:

Pressure

Geometric Height

Geopotential Height

Pressure Altitude

Corrected Pressure Altitude

Parameter Symbol  Value

Geometric Height /4 (put)

Pressure Surface Ps (put)

Lapse Rate Ao -0.5 K/'km
Standard Temp. Ty 288.15° K
Gravity g 9.80665 m/scc?
Gas-Constant R 8.31432 J/mole-K
Pressure P (output)

hA
f=1+—

p = b, olih)
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Steps

Lateral Transform
Altitude Conversion
Wind Rotation
Vertical Interpolation
Lateral Interpolation
Temporal Interpolation

Map Reduce
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4D Interpolation

Wind Vector Wind Vector
Relative to Relative to
Lambertian Space True North
o
GRID o ©
> _ROTATION 'S 2
O = )
O ° 9
Grid X Longitude

a = sin(Latitude,) - (Longitude — Longitude,)

UTrueNorth = €OS(@) * Upgmp + SIN(Q) * Vigmp

UrrueNorth = —SIN(Q) * Upamp + €0S(Q) * Vigmp
Latitude, = 25degrees

Longitude, = —95 degrees
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Steps

Lateral Transform
Altitude Conversion
Wind Rotation
Vertical Interpolation
Lateral Interpolation
Temporal Interpolation

Map Reduce
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4D Interpolation
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Steps

Lateral Transform
Altitude Conversion
Wind Rotation

Vertical Interpolation
Lateral Interpolation
Temporal Interpolation

Map Reduce
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4D Interpolation
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Steps

Lateral Transform

Altitude Conversion

Wind Rotation

Vertical Interpolation

Lateral Interpolation
Temporal Interpolation

Map Reduce
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4D Interpolation

Analysis Forecasts
(0 hour) (1 — 18 h Outlook)
l, | I 1
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Steps

Lateral Transform
Altitude Conversion
Wind Rotation

Vertical Interpolation
Lateral Interpolation
Temporal Interpolation

Map Reduce
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4D Interpolation

Local

Analysis Script

Express problem in
terms of interpolation

A\ 4

Distributed Map-Reduce

interp(time,lat,lon,opts)

Temporal
Expansion
'

Launch

Map-Reduce

Retrieve

Map-Reduce |
v
Temporal
Interpolation

\ 4

Visualize / Analyze

}

Mapper

Key by hour,
distribute large requests

}

Reducer
Archive
Lookup
!
Load RUC R Lateral
Metadata Transform
! !
Load RUC Altitude
Variables Conversion
! !
Apply Wind . Vertical
Rotation Interpolation
|
Lateral
Interpolation
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o Historic Winds for Procedure Design

KDEN Wind Distributions, Flight Level 230

2500 T
. . T wind Magnitude [Knots]
STEP 1. De-ter‘mlne Ground SPEEd (Vgr‘ound) A000 - R -W|ndD|rect|onFrom[Deg]
a=turn altitude in feet o
W e b
f=MSL field elevation E.QSOO
Vizas = appropriate value from 8266.54A, table 2-3 & 2000
5
E 1500 ............................................................................................
0
v, x171233%+/303-0.00198 <a
(1) Viras =round| —KIAS v — : SRTaTeatL {18611 SSPOPRURPRY . | ||| (|| || E——
(288-0.00198xa)" z
500 .............................................
= < 3 =
(2) 4aae (a-iF 2Rena); ey =00 % 60 120 180 240 300 360

Wind Magnitude [Knots] , Wind Direction F D
case (a-f >2000): Vi, =round[ax0.68198+47,0] ind Magnitude [Knots], Wind Direction From [Deg]

KDEN Wind Distribution by Altitude

Note : Lower VT, values may be used if the last 5 year 140 I I ! ! T ! ! !
2 : 3 : —#—94th : : : : : :

weather history at the turn fix location and turn altitude 170 —m—95th | S S sy s S Il 1
indicates the lower value maximumvalue is typical. Record —4+—50th : : : : : :
g gon g ) Criteria ¥/, | . e SO L gwEmg . L 5
thevalue used and justification in procedure documentation. 100 _ r|-er| # View : : E ' .

(3) case (a<19500): V,=Viras+Viny

a
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4 100
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e Visualization and Simulation

0 Flight Lewel 200
Wind Wector Distribution
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Mater Fixes

Aircraft
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ACARS
Service
Provider

FMS adjusts throttle
to reduce time error

e Winds for Trajectory Based Operations

Assigned

Time of Arrival

Estimated

Time of Arrival

T

gat -7
Time .
Wind «———p| Waypoint
Dispatcher Database
l 5
RUC Winds
AOC
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