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 NBM Digital Aviation Services products



Suite of 65 NBM products produced

31 different NWP and MOS inputs from 5
different centers {NCEP, CMC (Canada),
FNMOC (Navy), ECMWF, BoM Australia}

Temperature Moisture Precipitation Wind Winter Fire Weather Aviation Marine
Temperature (Temp) Relative Humidity (RH} QPF 1 hour 10-m wind Snow Amount, 1 hour Haines Index Sky Cover Sig Wave Height
MaxT MaxRH QPF & hour 10-m wind gust Snow Amount, & hour Fosberg Index Ceiling Freezing Spray
MinT MinRH QPF 12 hour 30-m wind Snow Amount, 24 hour Solar Radiation Visibility Sea lce Concentration
Apparent Temp Dew Point Temperature  QPF 24 hour 80-m wind lce Amount, 1 hour Mixing Height Lowest Cloud Base PMSL
Water Temp Precipitation Duration lce Amount, 6 hour Transport Wind Echo Tops

PoP01 lce Amount, 24 hour Ventilation Rate VIL

PoP06 Conditional Probability of Snow Prob Dry Thunder 3 hour Max Hourly Reflectivity

PoP12 Conditional Probakility of Rain LLWS Speed

Predominant Weather Conditional Probakility of Sleet LLWS Height
Conditional Probability of Freezing Rain Elrod CATurb
Conditional Probability Refreeze Sleet MtnWaveTurb
Probability of lce Present MUCAPE
Max Wet Bulb Temp Aloft Prob Thunder 1 hour
PosEWarmLayer (Bourgouin) Prob Thunder 3 hour
MagEColdLayer (Bourgouin) Prob Thunder 12 hour
SnowlLevel 4

SnowLiquidRatio



NBM runs every hour

e Just like LAMP and HRRR/RAP

e Time of Day notation: 12z NBM does not
have any 12z guidance in it

e 127 NBM (example) has 11z GLMP, 10z
HRRR and RAP, 06z NAMNest, etc



NBM v3.2 Aviation core elements

10-m wind speed and direction

10-m wind gust (top of hour)

Sky Cover

Ceiling

Visibility

Lowest Cloud Base (Cloud Base Primary)

NOTE: All at 2.5km resolution in CONUS



NBM v3.2 Aviation - others

LLWS Speed and Direction
LLWS Height

30-m and 80-m wind speed

Echo Tops
Max Hourly Reflectivity
VIL

Elrod Index Turbulence (300-400 mb)

Low Level Mountain Wave
Prob Thunder 1, 3, and 12

urbulence

10our



NBM v3.2 Aviation - even more

SBCAPE (Surface based)

Snow Level (0.5C Wet Bulb height AGL)
SnowAmtO1

IceAmtO1

QPFO1

Prob Snow, Freezing Rain, Sleet
Predominant Weather
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e NWP components and expert weights



Ceiling/Visibility/Lowest Cloud Base

NWP components and expert weights




Ceiling CONUS
O total inputs: 6 DMO, 3 MOS

NWP Weight (%) in forecast hour

1-16 17-34 35-36 37-46 47-58 59-T9 80+
HRRR
HRRRX
GMLP-Meld
HiResW ARW
HiResW NMMBE
HiResW Mem2
NAMH
GMOS GFS
GMOS NAML

100 100 100 100 100 100 100



Lowest Cloud Base CONUS
(AKA Cloud Base Primary)

16 total inputs: 6 DMO, 10 RH blend

NWP Weight (%) in forecast hour

1-16 17-19 20-34 35-36 37-45 47-58 59-79 a0+
HERR
HRRRX
HiResW ARW
HiResW NMME
HiResW Mem2
MAMH
Blend from RH method

100 100 100 100 100 100 100 100



RH Blend method components (per
WFO GGW and CRGMAT)

NWP Weight (%) in forecast hour

Model 1-16 17-19 20-34 35-37 38-46 47-53 59-82 83.84
HERR

RAP

HERRX
RAPX
WRF-ARW
NEMS-NMME
WRF_MEM2
MANH

MNANML

GFS FV3

100 100 100 100 100 100 100 100



Visibility CONUS
10 total inputs: 7 DMO, 3 MOS

NWP Weight (%) in forecast hour

1-16 17-34 35-36 37-46 47-58 59-79 80+

HERE

HRRRX
GMLP-Meld
HiResW ARV
HiResW NMMEBE
HiResW Mem2
MAMH

GFS FV3
GMOS GFS
GMOS NAML

100 100 100 100 100 100 100



Probability of Thunderstorms: 1
hour, 3 hour, and 12 hour

NWP components and expert weights




Probability of Thunderstorm

o Expert Weights Prob Thunder 3, 12
Short-range through 84 hours:

50% SREF (67% currently) - developed by SPC
20% ECMWF MOS

15% GFS MOS (33% currently)

15% NAM MOS

Extended-range after 84 hours:
55% ECMWF MOS
45% GFS MOS (100% currently)

e Expert Weights Prob Thunder 1
1-36 hour:

50% GLMP
50% SREF (100% currentlv) - develoned bv SPC

16
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e Techniques and verification



Techniques and verification issues

e |LWS technique
e Wind speed and gust (URMA vs METAR
issue) verification issues



NBM Algorithm for Calculating Low Level Wind Shear
(LLWS) Speed, Height, and Direction

1. Leverage the individual model inputs of the U and V components at:
Surface, 500 ft (interpolated from Surface and 1000 ft), 1000 ft, 1500 ft
(interpolated from Surface and 1000 ft), 2000 ft

2. Calculate the wind speed at each height and determine the wind speed
differences between all possible layers: (a) [Surface-500 ft], (b) [Surface-
1500 ft], (c) [Surface-2000 ft], (d) [500-1000 ft], (e) [500-1500 ft], (f)
[500-2000 ft], (g) [1000-1500 ft], (h) [1000-2000 ft], (i) [1500-2000 ft]

3. The models for any particular layer whose wind speed differences are
less than 30 knots are ignored in the calculations for (4), (5), and (6).



NBM Algorithm for Calculating Low Level Wind Shear
(LLWS) Speed, Height, and Direction

4., Normalize all wind speed shear values (for those models that indicate
wind shear at any given level) so that the relative wind speed shear
magnitudes between layers with different thicknesses can be compared.

5. Tabulate which model has the greatest wind speed shear for any given
layer and assign the wind speed found at the top of that layer as the LLWS
Speed. The LLWS height is simply assigned to the top of this layer.

6. Use that model’s U- and V- component (at the top of that layer that
exhibits the greatest LLWS in (5)) to calculate LLWS direction.



Pronounced bias of NBM versus METARS

e NBM tuned to URMA, not METARS

e URMA has a wind speed low bias versus METARS,
and so does NBM

e URMA has a wind gust high bias versus METARS,
and so does NBM

e Therefore, the NBM gust factors tend to be higher
than what you would normally expect (1.3 for
marine, 1.5 to 2.0 for land). NBM are frequently
2.0 to 3.0+ 21



mae Knots

Wind Spd mae for: Western from 201810 to 201903 (METAR)
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bias Knots

Wind Spd bias for: Western from 201810 to 201903 (METAR)
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fnag Knots

Wlnd Spcl mae for: Western frﬂm 201810 to 201903 (URMA}
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bias Knots
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Case study of METAR vs URMA in
Phoenix area 00z May 22, 2019

METAR at KPHX 20 knots, URMA 7
knots
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Outline

e Example products



UHLWN =

NBM Text Products

.NBH (NBM Hourly) to 24 hours (like LAMP)

. NBS (NBM Short Range) to 72 hours (like MET/MAV)
. NBE (NBM Extended Range) to 192 hours (like MEX)

. NBX (NBM Extra-Extended Range) 204-264 hours

. NBP (NBM Probability) to 228 hours



NBH
example
from KAVX
(Catalina
Island CA)
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NBS example
from KSLC
(Salt Lake City) UT

KSLC
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Ceiling SoCal
18z Sunday May 26, 2019
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GLMP v ( Image Unavailable | Blend V3.2 v ( 18z Sun 2019-05-26 30h Cig |
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GLMP NBM
18 hou

URMA BCDG




GLMP
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Lowest Cloud Base: v3.1 vs v3.2
21z (18 hour forecast) Jun 5, 2019
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Visibility NrnCal
12z Sunday May 19, 2019
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Echo Tops/Max Hourly Reflectivity
12z Sunday May 19, 2019
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( 12z Sun 2019-05-10 18h ETop )

alue = 5 dBZJ ‘wally. - . Ir - 272 @ F alue = 9.5 dBZ
> 3 3 . L& R S SR A May 12 19:122
& ‘ 3 *
. RN Y b dhes”
N .
N,
i ke boe (9 K
\ Ao o !
vl - N
< 2, 2
o
N
s ~ o’

i I 2
?’-‘ N -
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Wind 10-m, 30-m, 80-m wind speed
24 hour forecast
00z Wednesday May 22, 2019
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Wind Gust
00z Wednesday May 22, 2019
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NBM Home Page

« https://www.weather.gov/mdl/nbm home
e hitps://blend.mdl.nws.noaa.qov/

National Blend of Models (NBM) Meteorological Development Laboratory

\Weather gov > Meteorological Development Laboratory = National Blend of Models (HEM) National Program, MDL

Statistical Postprocessing  Digital Forecasts  Verification ~ Storm Surge  Decision Support Tools ~ Web Services NOAAVLab  About MDL

Page Navigation The National Blend of Models (NBM)

Statistical Modeling

Branch Home The National Blend of Models (NBM) is a nationally consistent and skillful suite of calibrated forecast guidance
based on a blend of both NWS and non-NWS numerical weather prediction model data and post-processed model
National Blend of guidance. The goal of the NBM is to create a highly accurate, skillful and consistent starting point for the gridded
Models Home forecast. This new way to produce NDFD grids will be helpful providing forecasters with a suite of information to use
for their fc The NBM is idered an imp part of the efforts to evolve NWS capabilities to achieve a

NBM Vlab Page* Weather-Ready Nation.

(NOAA login
required)

NBM Product Pages

Product Pages

Text Products NBM v3.1 Text Bulletins NBM v3.2 Text Bulletins (Experimental)*
NBM v3.1 Text in s - E .
Bulletins

s
(Experimental)*

Graphical Products

NBM Quick Images

NBM Image Viewer*
(NOAA login

required)

Documentation

Weather Element
Descriptions
Grib2 Specifications

Technical Notices

Publications

|

Training

54


https://www.weather.gov/mdl/nbm_home
https://blend.mdl.nws.noaa.gov/
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e Potential future probabilistic capabilities



Probabilistic Aviation Forecasts

Probability of VLIFR, LIFR, IFR, MVFR:

o Ceiling

o Visibility

o Combined

Probability of exceedance for wind speeds
and wind gusts

Probability of runway usage based on wind
speed and direction

Probability of LLWS, Icing, turbulence




Thanks for your kind attention!

Jeffrey.Craven@noaa.goVv
David.Rudack@noaa.gov
Robert.James@noaa.govVv
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