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NWSsStrategioOutcome:
WeatherReady Nation Strategic Goals

StrategicOutcome:

Weather-Ready Nation
A Ready

Responsive
A Resilient

Dr.

\w

NWS Stralegic Goals

A Improve Weather Decisions Services
A Improve Water Forecasting Services

A Enhance climate services and adapt tc
climaterelated risks

A Improve sectoirelevant information in
support of economic productivity

A Enable environmental forecast service:
supporting healthy communities and
ecosystems

A Sustain a highly skilled, professional
workforce equipped with training, tools
and infrastructure to meet mission

‘ C ml n N n n
Diregtor, élc\)ll%tionzal.Weaa{ﬁ@&U@Q* Is,what.makes, @%ll@@%ﬁ(' Maryland
NOAAAssistant Administrator for\Weather Services! /-'December 3, 2013
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NOAAOGS Model

Climate Forecas

System Hurricane
GFSMOM4 GEDL

NOAH Sea Ice

~2BObgDay
Satellites

NOSg OFS

A Great Lakes
A Northern
Gulf of Mex

WaveWatch B

Regional NA

Forecast

Glo_ba_l D_ata =
Assimilation

Space North American Ensemble

WRF NMMB

A Columbia R.

Bays
AChesapeake Sea
ATampa Nettle
ADelaware Forecast

Dispersion

ARL/HYSPLIT

Severe Weathe ‘5

Weather Forecast System : WRF: ARW, NMM
- GFS, Canadian Global Model NMMB

ENLIL

NOAH Land Surface Model

WRF NMM/ARW 8
Workstation WRF §

Air Quality =§ ;,,.:g,!!.‘

NAM/C MAQ “"‘ ~’#Drecast
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Sandy Supplemental

A Computer Upgrades A Physical Science Research
A Observations A Social Science Research
A Models A Improved Surge Forecast

Congress provides ~$97 million to improve
NWS forecast services

Designed to Improve:
Response
Resilience/Recovery
Preparedness

Dr. Louii\

DIre%%? 2012 a - /
NOAA Assistant Administrator for Weathigh Se?vﬁeé* : “D‘ecember 3 201]13
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FY 14 Plans:

Sandy Supplemental Augmentation

NOAA vs. ECMWEF Operational Computing
Capacity
2500
<2 2000 1900
o
E 1500
E 1000
E 500 - .
0 | s\ | % | 208\ |
FY12 FY13 FY14 EY15
Df. LouisWUccellini WNOAA N ECMWF

Dire%%;, élgxll%tional.'Weather.Sery-i(ce* con e CollegeCollegePark,-Maryland
NOAA Assistant Administrator for\Meathén Services' /- iBecember 3, 2013
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Increasing NCEP Global Model Horizontal Resolution
Improves Hurricane Sandy Track Guidance

Model Initialized at OOUTC 24 October 2012
7-Day Sea level Pressure (mb) Forecast valid at OOUTC 31 October 2012
Hurricane Position Shown Every 24h

Operational (T574~ 27km) Experiment (T15OO 13km)
T ) S T e L5 N <

. / ;
R {/ \ ¥ 03 . { o T 1036 .—--1D:'-3-7_,,.‘.,,.,_-_._”-77
| \ \ ) / 1 \,/,_3 \\\'lOEZ/C‘.:‘-:’H-_W"_ Tik‘t"_‘-*f-,_'_‘_b'_. i .;'; --“‘.

Note: Last 24h of the
high resolution
experiment track based
on 6h model output

ypothesis: Increased horizontal resolution resolves complicated Atlantic blocking
@@E%\ft{me'f\@w% Simulated hurricane; grnd QHOWJQ It t@ cuwe tow&rd the East Ceast

vice Colleg
NOAA/Assistant Administratorsfor\Weather-Services) e« Desembem;s 2013
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Summary

A Earth system multi-model ensemble approach is a dominant basis for
advancing predictions

A Basis for NWS Strategic Goal
A Operational computer capacity will be increased to petaflop levels

A 4-D Hybrid Data Assimilation is a key development area for
Improving the model performance and fully utilizing new observing
systems

A Challenges remain: End to End capabilities

Observations 1 Data Assimilation T Models - Dissemination

Dr. Louis\WUccellini
Director, National WeatherService Cellege Park,-Maryland
NOAA/Assistant Administrator for\AMeatheir Services: o December 3, 2013
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RTMA:GSi2DVarSurface Analysis on NDFD grids,
Interpolated NCEP StagéPrecip and
NESDIS GOES Sounder Effective Cloud Ampunt

Before the upgrade: six runs

1) CONUS-5km (v2.0.0)
2) CONUS-2.5km (v2.1.0)
3) Alaska-6km (v2.0.0) Note the two
4) Hawaii-2.5km (v2.0.0) P——
5) Puerto Rico-2.5km  (v2.0.0)
6) Guam-2.5km (v2.1.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
Wind, and Psfc

e B h e m e oc t 0 = h S
* - € x * *

30.07.2014 om0 wawmn .
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RTMA:GSi2DVarSurface Analysis on NDFD grids,
Interpolated NCEP StagéPrecip and
NESDIS GOES Sounder Effective Cloud Ampunt

After the upgrade: only five runs
CONUS-5km sampled (v2.2.0)

1) CONUS-2.5km (v2.2.0)
Alaska-6km sampled (v2.2.0) Note uniiied
2) Alaska-3km (v2.2.0) VEISION
3) Hawaii-2.5km (v2.2.0)
4) Puerto Rico-2.5km (v2.2.0)
5) Guam-2.5km (v2.2.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
wind, Psfc, sfc V|S|b_l_|l|ty, 10m wmd gust

. h 2
28—0M . 0™ Y Hawmn +u7

30.07.2014 16
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Seont Dvese s HIREesWindowv6 Overview2
geoff.dimego@noaa.qov 301-683-3764 ]
Domain and Schedule Chang

Current vb

187 “

002,127 R S T
06Z T s
+ Guam OOZ 122' “
& 002,127

362.18Z

Future v6

062,182

002127

rd

p— o T N A
00Z.127 OOZ lZZ _ 067,187

Current 5 km output grids will be maintained but produced more often
New NDFD CONUS-2.5km and Alaska-3km will be pursued Geoff DiMego
Preem tion by hurricane runs will almast certainly return. . . December 3, 2013
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RTMA:GSi2DVarSurface Analysis on NDFD grids,
Interpolated NCEP StagéPrecip and
NESDIS GOES Sounder Effective Cloud Ampunt

Before the upgrade: six runs

1) CONUS-5km (v2.0.0)

2) CONUS-2.5km (v2.1.0) y 7

3) Alaska-6km (v2.0.0) NoEenemwo
. versions

4) Hawaii-2.5km (v2.0.0)

5) Puerto Rico-2.5km  (v2.0.0)

6) Guam-2.5km (v2.1.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-

Wind, and Psfc Geoff DiMego L
30.07.2014 SRR De(;embe”iL 3 2013 — L

280 qeoff dlmeqo@noaa aoVv 301-683-3764
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RTMA:GSi2DVarSurface Analysis on NDFD grids, ”

Interpolated NCEP StagéPrecip and
NESDIS GOES Sounder Effective Cloud Amount

After the upgrade: only five runs
CONUS-5km sampled (v2.2.0)

1) CONUS-2.5km (v2.2.0)
Alaska-6km sampled (v2.2.0)
2) Alaska-3km (v2.2.0) Note unified
3) Hawaii-2.5km (v2.2.0) version
4) Puerto Rico-2.5km (v2.2.0)
5) Guam-2.5km (v2.2.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
Wind, Psfc, sfc visibility, 10m wind gust

Geoff DiMego
~eovn December 3; 2013 o *oh3
280 quo‘ff di rrfe‘h%@noaa qov 301 683- 3764

30.07.2014
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™ WHAT ELSE IS CHANGING"

Extend CONUS-2.5km domain to provide support
for Northwest River Forecast Center (NWRFC)

—t—= ——a — PP R P b b P B
e =] E T T e b e e T =1 O

e S —
“&-.y-‘»\x,g = _. 5

BOW . BOW TOW g0 S

AQ@VA+ Rlléuf)Are 12DWN NUS domain
RED+ VIELLOW Areas NWRFC domain produced at NCEP and shipped to WFO Sec¢

PURPE:Extended area currently not disseminated Geoff DiMego
December 3, 2013
aeoff dimeao@noaa aov



mailto:geoff.dimego@noaa.gov

Pedeparswian camxba no 2udPpoMNeMeopOIO2UN B MONUMODUN2Y OXpYy aiouniel cpedis 48
Fudpomemuyenmp Poccuu 9

NOAA Operational Data Assimilation and Modelin

Three Major Components Everything you read, see or hear about
weather, climate and ocean forecasts is

based on numerlcal predlctlon

of the Numerical
Predicti on ENn

1. Global Observing System
2. Computers (WCOSS, AWIPS2) e # IR S
3. Data Assimilation, Modeling, 28 s m“‘ SR &

Ensembles and Post Processing

NOAA Science Servi
William. M. Lapenta

Acting Director

Environmental Modeling Centeron = ~- e o«
NOAA/NWS/NCEP 280M . O Y H

ng
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bh! ! Qa

limate Forecas

System (CFS)
GFS, MOM4,
NOAH, Sea Ice

hLISNI GA2V I

Global Forecast
System (GFS)

Global Spectral

Global Ensemble Forecas
System (GEFS)

21 GFS Members

North American Ensemble
Forecast System

GEFS, Canadian Global Model

Regional Waves SURGE
. WaveWatch I|

Hurricane e SLOSH

Ecosystem

Ocean P-SURGE EwE

> HYCOM SLOSH

> ESTOFS | Regiona Beys

ADCIRC ulN Gulf of MexicdFVCOM)

wColumbia R(SELFE)
wChesapeakéROMS)
wrampa(ROMS)
uDelaware(ROMS)

Dispersion
HYSPLIT

ShortRange
Ensemble Forecast

WRF(ARW, NMM)
NMMB

Air Quality
CMAQ

Rapid Refres
WRF ARW

I North American Land |
_)I Surface Data Assimilationl

Yo.07 2014 System
L. NOAH Land Surface Model |
| N N N B B B B B |

NEMS Aerosol Global Sparc]e High Resolution R
Component (NGAC) Wlter . WRF AERW
- 5 Lz e oc t -

* %E% & GPQE\RT% w ENLIL i i e s e ]
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Hurricane Sandy 2012

Nightly News | March 08, 2013

European weather forecasts superior to US
models

The predictions from European computer models, which have 10 times the computing
ability of the National Weather Service, have increasingly become more accurate than
our models with the starkest example being Hurricane Sandy. NBC’s Al Roker reports.

COMPUTER

00

MODEL DIFFERENCES

A

| Capltal Weather Gang

The inside scoop on weather in the D.C. area and beyond

‘ The Washington Post v“ Jump to CWG's . Qutside now? Radar, temps
Weather website Latest Full Forecast E458 and more: Weather Wall

Follow us on Twitter (@capitalweather) | Become a fan on Facebook | ) RSS

AT A GLANCE Posted at 11:24 AM ET, 03/08/2013
i To be the best in weather forecasting: Why Europe

Wed Thu
{} {} % is beating the U.S.

A0

_ . _ | BrRohardB Rood” Why America Has Fallen Behind the
c I 'ff M W h B I 54|70 53|75 58178 | The superior performance of the Europs World in Storm Forecasting
I ass eat e r Og Fri Sat Sun GFS model, in high impact storms affec
Snowguester - has raised the question: Article Comments (34)
good? Guest contributor Richard Rood W Tweet 255

20%  30%  20%
60181 63|80 62]77

N Email | e Print K B2 Q*fin| AllA

COMMENTARY

5 thea 1raath

The U.S. Weather Prediction Computer Gap

By Kerry Emanuel
It happened again.

A major starm hit the northeast U.5. and the U.S. global model lagged badly behind
the European Center for Medium Range Weather Forecasting (ECMWF) . Just as
illustrate, take a look at the 120-hr forecast of sea level pressure from the ECMWF 3
models valid at 4 PM PST Friday, Feb. 9. First, the observed situation (colors, the
solid lines, isobars, lines of constant pressure):

30.07.2014 ) N
http://www.wasqutonpost.com/bqus/capltal-weather-qan
8806-11e2-9d71-f0feafdd1394 blog.html
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Met Office
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DWD 665x657; 7 km; L40 zooming 6.5 km; L90 zooming 6.5 km; L90
(Germany) 421x461; 2.8 km; L50 724x780; 2.2 km; L80 724x780; 2.2 km; L80
HMC 7007 6RMQL60O 7 7007 6RMQL60O 7 1800 R 6kBA 06O 7
2 dom. 5005 5 0 0 kn2L802 |2 dom. 5005 5 0 0 kn2L802 |2 dom. 5007 5 0 0 kn2L.802
(Russia) (Lkmils j mlstse OW
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A Description of the

Nonhydrostatic Regional Model LM

METOA
PELIEHWAR C

Part I :

Dynamics and Numerics

4.3.4 Outline of an Integration Step

As mentioned in the previous subsection, not all terms contributing to the tendency due to
slow modes are considered by the forcing functlon [y, which is used in the small time step
sub-integratio . Ing terms are inteerated subsequent to time
splitting using the Mawhuk splitting method (Marchuk, 1975). Lﬁ‘Ig

To illustrate this method, we rewrite the model equations in the symbolic form (4.31) as
)
ot

= sy + [0 4S5 + MGM + MEE + M. (4.89)

s, denotes the terms related to the fast modes and fg s

represents the slow-mode tendencies
except for cloud condensation and evaporation (;5';3), computational mixing (MEM), lateral
boundary relaxation (M;}E‘B) and Rayleigh damping at the upper boundary (A TED ).

Marchuk, G. ., 1975; Numerical- Methods im Weather Prediction.s
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