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“PPThe NWS Strategic Plan - 1099

Nbsguint 199

Deliver a credible, timely, and relevant suite of
seamless weather, water, and climate products
and services which exploit technology to the
fullest to meet customer and partner needs.

« Post NWS products and data on the Internet in
graphic-oriented format (2002)

 Prepare and disseminate NWS forecast products in
digital form (2003)

MDL Support for Aviation in the Digital Age



he National Academies - 2003

RECOMMENDATIONS (cont.)

3. The NWS should make ils data and produacts
available in Internet-accessible digital form.
Information held in digital databases should be
based on widely recognized standards, formats,
and metadala descripltions (o ensure Lhat the dala
from different observing platforms, databases,
and models can be integrated and used by all
interested parties in the weather and climate
enterprise.

= The National Digital Forecast Database is a magor undertaking
with major bonefits

THE NATIOMNAL ACADLMILS

Advinmrs fo the Nol'en o Somnce, (nguresring, e Medicia e
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Natienal Digitalf Ferecast
Database (NDED)

e Contains a seamless -
mosaic of NWS digital
forecasts y
o [s available to all users and
partners — public and private

o Allows users and partners
to create wide range of text,
graphic, and image products

MDL Support for Aviation in the Digital Age 4



Hoew!iIssNDEDProduced?

NaleonaINCERLERS
Wleelzl Gijjelziples

— Detailed
— Interactive
— Collaborative
Local Digjtal Fi_eld — National
Forecast Offices < CollzgorziomNeleleli=lds
Datanase

DEERAN SCIENCe Focus

>

User-Generated Products

< NationallbDigital
Folrecast

[Iﬂ Datalhase
erather Radii::
Vo

ic

MDL Support for Aviation in the Digital Age



New: NW.S ElagshiprService

“The NDED is now our flagship service, so we need to ensure it
provides the most accurate and current information possible. “

Mary M. Glackin, Acting Director, National Weather Service
NWS Focus - July 5, 2007

MDL Support for Aviation in the Digital Age



s i Hazards, Convection,
Temp, Dew, AppT, RH Wave Height, Tropical Winds Climate Outlooks

W
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A Future Role of NDFD

o “All support facilities will' have a common ferecast and
communications toolset of hardware and software,
iIncluding the NWS National Digital Forecast Database
(NDED). The NDED is a step toward the NextGen 4D
Weather Cube.”

» “We currently have a National Digital Forecast Database
(NDED) and a National Digital Guidance Database
(NDGD), the foundation and building blocks for moving
forward into the NextGen era.”

excerpted from NWS response to FAA’'s CWSU Reguirements Document
May 9, 2008

MDL Support for Aviation in the Digital Age



e Cimited Reach off VWeatner.gov.

Daily Reach { percent)
weather gov weather com
wunderground.com accuweathercom

So_ -ce, WWW. alexajco
Al
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,Mhe Unlimted Reach off NDFD

Femn g i e

~ 2 GRIBv2

— S~~~ .100,000 files/day
3 ~ » ~200 users
neEm | >
SOAP/XML
1conaes aw — 2,000,000 requests/day
@_g_wmem& ~10,000 users

Uis: Department ol Aqriculture
FOREST SERVICE

. - a
K . & L e
> alg®

Weather, og,

Scﬁi, \r‘-\;‘é"ter, and Climate
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NDFD — the future

o Spatial resolution that better reselves complex terrain
o Hourly temporal resolution (#1 customer request)
o More freguent than hourly updates

o Additional forecast elements

— Fire weather, marine, ...
— Probabilistic
— Digital forecasts from NCEP service centers

— 4D grids capable of supporting Next Generation Air
Transportation System

MDL Support for Aviation in the Digital Age



NDGID

e a national digital
guidance database
that Is interoperable
withi NDFED

e
DGD Prototype EKDMOS
A EST

MDL Support for Aviation in the Digital Age
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NDGD characteristics

o Contains guidance — not the official NWS forecast.

— Forecasts and observations of sensible weather elements that
relate to and supplement the NDFED

— Digital data that help in the use and interpretation off NDED such
as model probablilities, climatological nermals, and NDED
verification scores

o Unlike NDED;, NDGD is not always current (may be
Updated per a fixed schedule rather than as needed).

o Unlike NDFD;, NDGD is not always consistent in time and
space, among elements, or with other NWS forecast
products.

MDL Support for Aviation in the Digital Age



Model ©Output Statistics (IMOS)

Objective technique for generating weather element guidance
from numerical weather model output for projections of 3 hours
to 14 days in advance

GFS MOS (MAV) KBWI GFS MOS GUIDANCE 1/31/2008 1800 UTC
DT /FEB 1 /FEB 2 /FEB 3

HR 00 03 06 09 12 15 18 21 00 03 06 09 12 15 18 21 00 03 06 12 18 .G FS_based th rough v/ days

N/X 32 47 33 52 27

TMP 33 32 34 34 36 40 44 44 39 38 38 37 36 41 49 51 42 35 32 31 49

DPT 9 15 22 27 31 35 37 37 34 29 28 27 25 24 22 22 24 27 27 27 30 ONAM-based through 84 hours

CLD OV OV OV OV OV OV OV OV FW CL FW CL SC SC FwW FwW BK SC BK OV 0OV
WDR 09 07 07 06 06 06 05 12 27 26 26 26 27 28 28 28 10 00 00 00 32
WSP 03 04 07 07 10 12 11 07 11 15 11 08 03 07 07 06 01 00 OO0 OO 05

P06 1 74 100 92 14 0

P12 77 100 20 : —_
Q06 0 2 4 4 0 0 A MO,S,Stations
012 2 [ g ot e

TO6 0/0 3/0 5/0 6/10 0/ 8 0/ 1 e AT 2
T12 7/ 0 6/10 ' / s

POZ 11 10 11 28 36 21 8 4 5 4 7 12 20
POS 60 59 26 13 2 4 3 40 41 32 30
TYP S S R Z Z R R R R S R S
SNW

Ci 8 8 7 6 3 2 3 3 7 8 8 8
vis 7 7 7 7 5 2 3 4 7 7

OBY N N N NBRBRBRBR N N N N

Z N o O
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Gridded MOS (GMOS)

Downscales MOS to a fine-resolution grid with skill
comparable to station-oriented guidance

Guidance available out to 192
hours

Current Elements:

« Surface Temperature

* Dew Point

* Max/Min Temperature

» Wind Speed/Direction

* Wind Gusts

» Probability of Precipitation
 Precipitation Amount

» Opague Sky Cover

« Snowfall Amount

* Relative Humidity @
* Probability of Thunderstorms

MDL Support for Aviation in the Digital Age



MIOS Event Probabirlities

Partial List:
*Prob. of Precipitation
eQuantitative Precipitation Amounts
*Prob. of Thunderstorms
*Precipitation Types
«Sky Cover Categories
*Visibility Categories

JII.II

National Digital Guidance Database
12z model run Graphic created-Feb 20 12:45PM EST

Reliabilty of 12-h PQPF >0.25", 48h Forecasts

Cool Seasons 05-06 and 06-07, 335 sites

* Produces probability forecasts from a
single run of NWP model

Relative Frequency

* Reflects the predictability of the event
 Produces reliable probabilities

0% 10% 20% 30% 40% 50% 60% 70% 80%  90% 100%
Forecast
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Ensemble MOS

Ensemble Kernel Density MOS (EKDMOS)

» Provides reliable probabilistic forecasts of temperature, dew point,
daytime maximum temperature, and nighttime minimum
temperature.

» Applies linear regression principles to ensemble output.

2006112000 192-h 2006112300 120-h 2006112600 48-h
2006112100 168-h 2006112400 96-h 2006112700 24-h
2006112200 144-h 2006112500 72-h ———
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(ILAMP)

Updates MOS guidance for next
25 hours at 1-h increments
Station Guidance (=1600 stations)

+»» all elements; CONUS, Alaska, Hawall,
Puerto Rico

Gridded Guidance (20 km)
% Thunderstorms; CONUS
Runs hourly 24x/day

GFS LAMF GUIDANCE 11/30/2007 1800 UTC
19 20 21 22 23 00 01 02 03 05 06 07 08 09 10 11 12
27 28 28 27 25 23 23 23 24 24 24 24 25 25 28 27 28

04
24
2 2 2 2 2 2 3 5 6 72 8 91011 12 14 16 138
33 33 33 3502 06 09 10 11 12 17 12 12 12 11 11 11 11
10 09 08 O/ 05 04 05 05 05 06 Q7 07 08 09 09 11 13 15
NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG
O 0 0 ¢ 0 ¢ 0 1 1 2 3 310 17 22 28 33 36
M N N N N NN N NNN N N Y
o} o} 24
¢ 0 0 0 0 0 ¢ ¢ 1 1
N N N N N N M M N N
11 1 1 1 2 3 3 3 3 3
8 99 99 99 99 98 97 97 97 9 rd
5 53 5 5 5 5 5 95 5 pu -
C 5C 3C 3C 3C 3C 5C 5C 5C
8 8 8 8 8 8 8 8 8
7 6 8 7 B 72 7 6 7
A R R Y A A A A
A R R R Y A R
N N N NN N NNN

@ Localized Aviation MOS Pr

is = eat
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[Cecal  Aviatien MOS Program

13 14
27 27
18 20
11 11
15 16
NG NG
44 51

15
28
22
1z
17
24
58

e

16
30
24
1z
16
23
64

A S S B §

0
N

1
N

13 25 26 28 26 26 24
59 47 42 40 38 32

18 UTC GFS-LAMP Probability of Precipitation Occurring on the hour T
25 HOUR FORECAST VALID FOR 12-01-2007 19 UTC ;




Partner use of LAMP
Thunderstorm Grids via NDGD

LAMP-CCFP Hybrid (A=] |
A
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LAMP: Event Probabilities and
Thresholds

Available for:
— Celiling height and conditional ceiling height
— Visibility and conditional visibility
— Probability of precipitation occurring on the hour
— Conditional probabilities of freezing and frozen

LOS ANGELES

http://www.nws.noaa.gov/mdl/gfslamp/uncertform.php
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Upcoming CAMPImMprovements

e Gridded LAMP from station LAMP
— Temperature and dewpoint _LAHWP CEILING
— Wind o | -
— Probabilities of Ceiling Height
— Ceiling Height
— Probabilities of Visibility
— Visibility

e Inter-hour updates using SPECI observations

» Gridded analysis of aviation observations for use in
verification of LAMP grids

* Gridded LAMP Convective Cloud Tops

MDL Support for Aviation in the Digital Age



Data Cube Fusion

 Blend model guidance into NDFD
In a manner that results in
forecasts that are consistent:

— In time

— In space

— among elements
— with prior updates

* For example, assume NDFD sky
and weather and employ LAMP
probabilities conditioned on
weather to provide matching ceiling
and visibility grids.

MDL Support for Aviation in the Digital Age



* Provides very high resolution
ridded nowcasts of thunderstorms
or support of air traffic
management, public severe weather
warnings, and nowcasts

 First ever fully-interactive real-time
forecaster modeling system

« Working with NCAR to extend
experiment from 2 to 6 ARTCCs

Impact of human-entered boundary:

e interest is increased near boundary
s reddish areas are where new storms
are expected in 60 min

MDL Support i;or Aviation in the Digital Age
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Accessing the WWeather Cuge
Soelution

Enhance NDFD capabilities to serve
as a node of the WIDB.

» Heterogeneous, federated database
system.

 Exchange data and metadata as NDFD
and SAS forecasts are updated.

* Respond to data queries relayed from
WIDB.

Continue de.veloy(ment and testing of
\(/)VCISDCB-compllant ML access to the

 Evaluation/comparison of data exchange
technologies.

 Data retrieval from the WIDB for complex
four-dimensional areas.

MDL Support for Aviation in the Digital Age
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