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Goals of Presentation

m Provide a short term road map for
NCEP modeling activities
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m Show Model “Gotchas” :1',1!'3._"'_:
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Provide Helpful Info related to /| \iﬁi’,g
guestions/issues raised on Day 1 it
| : -I|
Mt

Answer gquestions
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Meteorology at FirstEnergy

m Climatology

m Regulatory Modeling
m Forecasting (threat assessment)

Miles/Hr.
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MEAN MONTHLY WIND SPEEDS FOR 2005 AND SEVEN SITE YEARS
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NOAA NWS NCEP HPC PRODUCTS AND SERVICES

http://www.hpc.ncep.noaa.gov

® Precipitation Forecasts PC also provides
Emergency & Special
— 5 Day Products and Services

— Excessive Rainfall
— Probabilistic Snow/Ice
— National Flood Outlook

onts/pressures
urface Analysis

2 hour to Day 7 Forecasts

aral Weather through Day 2
rature forecasts to Day 7
juidance to Day 7

E o

Climate Change Uncertainties



MMbS - RIP

m MM5 was frozen 2005 (a few crisis patches have been implemented since)
m  WRF ARW nudging capability implemented Dec 2006
m http://wrf-model.org
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&RF} » THE WEATHER RESEAR

ECASTING MODEL

Home Working Groups User Resources Projects

= Home Working Groups User Resources Projects Events Real
{} WRF Users and Websites
3% About the Weather Research & Forecasting Model Upcoming Events
ration
The current WRF (\Weather Research and Forecasting Model) software framework (WSF) supports two | ——————————
q The Weather Research and Forecasting (WRF) Model is a next-generation ————————= omplete detalls 2t Events
dynamical solvers: the Advanced Research WRF (ARW) developed and maintained by the Mesoscale and al ) g CLICK TO SEE WRE FORECAS'
mesocale numerical weather prediction system designed to serve both Title: Eighth WRE Users Warksho
Microscale Meteorology Division of NCAR, and the nonhydrostatic Mesoscale Model (NMM) developed by the Teams *Elohth WRF Users Warkshop
- N . N " operational forecasting and atmospheric research needs. It features multiple Type of Event: workshop
Mational Centers for Environmental Prediction with user support provided by the Developmental Testhed Group dynarical cares, a 3-dimensional variational (3DVAR) data assimilation Start Date: 06 - 11 - 2007
Center. shabetical system, and a software architecture allowing for computational parallelism Fnd Date: 06 - 14 - 2007
and system extensibility, WRF is suitable for a broad spectrum of applications

Title: 2007 WRF Users Tutorial
across scales ranging from meters to thousands of kilometers, Type of Event: workshop
Start Date: 07 - 23 - 2007
End Date: 07 - 27 - 2007

ARW: supported functions and characteristics (0o to WRF-ARW Users' Page)

The effort to develop WRF has heen a collaborative partnership, principally amaong the Mational Center for

atmospheric Research (MNCAR), the National Oceanic and Atmospheric Administration (the National Centers for

- . . . . . Environmental Prediction (NCEP) and the Forecast Systems Labaratary (FSL), the air Force Weather Agenc:

- The model uses the terrain-following, hydrostatic-pressure vertical coordinate with top of the model being a ( ) v ) } v (FSL) ) ) e
o he hori | arid h K i (AFWA), the Naval Research Laboratory, Oklahoma University, and the Federal Aviation Administration (FAA).

constant pressure surface. The horizental grid is the Arakawa-C grid. WRF allows researchers the ability to conduct simulations reflecting either real data or idealized

- | - N X . . DD
The time-integration scheme in the model uses the third-order Runge-Kutta scheme, and the spatial configurations. WRF provides operational forecasting a madel that is flexible and efficient computationally, ZC:”];;Z mR:h:u;;k;T: PD;e:;:‘:‘:ttms e

- The equation set is fully compressible, Euler nonhydrostatic with a run-time hydrostatic option available, Itis

conservative for scalar variables,
Announcements

discretization makes use of 2nd to 6th order scheme. while offering the advances in physics, numerics, and data assimilation contributed by the research
- The model supports both idealized and real-data applications with various lateral and top boundary condition cammunity. =

The WRAB's strategic plan for WRF madel
optians. development: Research-Community Priorities for
- The model supports one-way, two-way and maving nest options. WRF has a rapidly growing community of users, and workshops and tutorials are held each year at NCAR. WRF WRF-Systern Development

is currently in operational use at NCEP, This site provides information on the WRF effort and its organization,
references to projects and forecasting involving WRF, and links to the WRF users' page, real-time applications, e

WRF-NMM: supported functions and characteristics (0o to WRF-NMM Users' Page) and WRF-related events. http://tarnado.meso.comfwrf farum/

- The model runs on most single-processor, shared- and distributed-memory machines,

- The equation set is fully compressible, nonhydrostatic with an option to use reduced hydrostatic dynamics.,

-The model uses a hybrid sigma-pressure vertical coordinate and a rotated latitude-longitude horizontal

coordinate system and the Arakawa E grid.

- The spatial discretization makes use of second-order finite-differencing that conserves a number of lst-order

and guadratic quantities. & conservative, positive definite, flux-corrected scheme is used for horizontal and

vertical advection of TKE and water species.

- The time-integration schemes are: forward-backward for horizontally propagating fast waves, implicit for

vertically propagating sound waves, Adams-Bashforth for horizontal advection and Coriolis force, and Crank-

Nichalson for vertical advection,

- The model supports real-data applications with specified initial and lateral boundary conditions.

- The model has been tested on [BM and Linux computing platforms. |_|LI
»

wWebsite Questions or Comments: email Webmaster

I ntemet




NWS Modeling System - Short Term Road Map

m CCS - Central Computing System
—  System upgraded Jan 24 2007
— “Mist” - operational system - Gaithersburg, MD
— “Dew” - development system and hot spare - Fairmont, WV — 3x previous machine’s calculation capacity (White)
“Haze” — NOAA R & D system — Gaithersburg, MD -
—  Mist and Dew are 3x previous machine’s calculation capacity (Blue and White respectively)
— 16 processors/node and 2Gb mem/processor (10% faster memory chips than on Blue and White)
—  System specific upgrades (patches) are implemented on a quarterly basis

m GFS - Global Forecast System

—  T384/64L resolution, T190 after 180 hrs

—  Recent upgrades on April 24 2007

— GSI, New analysis data, Vertical coordinate change from sigma to sigma-P
—  Upcoming changes

— Imminent - unified post

— Upcoming by FYO7 4Q - RH calc consistent with NAM, trop height, upgrade to add codes for GOES 1x1 field of view data,
METOP, etc.

No planned increases in resolution this FY

th American Mesoscale Model
n at 12km/60L res, non hydrostatic, sigma/p coordinate system
planned increases to model res

in domain expansion to N, W, and E

2ments to make up for increase in domain size

2w ob types (MODIS, AIRS),

eased divergence damping during NAM data assimilation, and GSI constraints for better balance fields)
1+45, aiming for H+35 (Surface T, W, Q, Cloud amount at 5km over CONUS)

orecast System

0 members.. + 20 GEFS = 40 members per cycle

0 40km grib files) - 10 Eta members, 5 RSM, 6 WRF
ricane season).. with all members run at 32km res



Monthly Synergy Meetings

| Info r m al m eetl n g Wlth A HPC’s Model Diagnostics and Verification Page - Microsoft Internet Explorer
File Edit “iew Favorites Tools Help
—_ EMC, NCO, MMB, NCEP & Back * = ~ & . ﬁ|@Search Gd Favorites S0 Media @l%v S~ E
Service Centers’ WFOS nAhwenewe hpe ncep. noaa. gow'htmldmodel2. shtmlfsynergy

EMC/HPC/MPC/NCO Synergy Meeting Highlights

Meetings befween NCEP EMC, NCQ, and NCEP Operafional centers
are held rovtinely fo discuss short term implemeniation plans of the
madels in concert with super computer and communication systerm
deveiopment. Operational feedback frorm Lsers s incorporated info
these plans.

Near term model development
d super computer/comm
tems plans provided

Highlights from the Latest Meeting

Archived Highlights
Select date -

anticipate and

http://www.hpc.ncep.noaa.gov/html/model2.shtml#synergy



Daily Model Diagnostic Discussion

http://www.hpc.ncep.noaa.gov/discussions/pmdhmd.html

MODEL DIAGNOSTIC DISCUIIION
NW3 HYDROMETECROLOGICAL PREDICTION CENTER CAMP SPRINGS MD
130 PN EDT THU MAY 31 2007

VALID MAY 3171200 UTC THRU JUN 04/0000 UTC

MODEL IMNITIALIZATION...

««.5EE NOUS4Z EWNO ADMNFD FOR STATUS OF UPPER AIR INGEST...

ANY INITIALIZATION ERRORS ON THE 1ZZ NAM AFPEAR TO BEE MINOR AND DO
NOT SEEM TOQ SIGMIFICANTLY IMFLUENCE ITS FORECAST.

...S¥YSTEM FCST TO CROSS THE ERN GULF OF MEXICO/FL...

THE GF3 APPEARS TO HAVE INITIALIZED THE BROAD SFC LOW OVER THE
NWRM CARIEBBEAN SEA ABOUT S50 TO 70 NM ToOO FAR TO THE SOUTHEAST OF
THE APPARENT 12Z PSN.

MODEL TRENDS...

.. 3HRTWYV INITIALLY OVER 3RN CA...

THE MEW NAM HLS TRENDED SLIGHTLY STRCMNGER WITH THIS EMNERGY
EJECTING EZE ACRZ THE DESERT SW FOR THE FIRST 12 TO 24 HRZ BEFORE
THEW SHEARING OUT ALCR3 THE SEN PLAINS. THERE IS NO DISCERNWIBELE 3FC
REFLECTION A330C WITH THIS. THE NEW GF3 3HOWS VRY GOOD RUM TO RUN
CONTINUITY WITH THE 3Y3.

«« SHRTWY REACHING CA LATE 3AT...

THE LATEST NAM HAZ TRENDED 3IOMEWHAT WEAKER ALOFT WITH THIS ENERGY
COMPARED TOQ ITS 00Z RUM ALTHOUGH THE SFC REFLECTION IS ESSENTIALLY
UMCHANGED. COMPARED TO 24 HRZ AGO THE EMWERGY GAS TRENDED MNOTABLY
NORE PROGRESSIVE. THE GFS SHOWS VRY GOOD RUMN TO RUN CCHTINUITY
WITH THE 3Y3.

« . MEN PLAINS CLOSED LOW DRIFTING IMNTO THE UPR M3 VALLEY...

THE NEW MNAM SHOWS VRY GOOD CONTINUITY AT 500 ME ALL THE WAY OUT TO
54 HR3 IN COMPARIION TO THE 00Z RUM. THIS I3 GENERALLY THE CASE AT
THE 3FC TOO...ALTHOUGH THE NAM SUGGESTS HOLDING THE MAIN SFC LOW
CWER THE DAKOTAS BACK TO THE WEST FOR A BIT LCONGER ON DAY 1 BEFORE
PUSHING IT TWD THE MIDWEST THEREAFTER. HOWEVER...COMPARED TO 24
HR3 AGO...THE NAM HA3 TRENDED CON3IDERAELY 3LOWER REGARDING THE
FULL VERTICAL DEPTH OF THE LOW. THE NEW GFZ DOES SHOW L TREND TWD
BEIMNG & LITTLE MORE PROGRESSIVE A% COMPARED TO THE 0O0Z RUM...WITH
THE UPR LOW AND 3FC REFLECTICN BOTH EJECTING FASTER OFF T(Q THE ENE
AFTER 24 HRS THRU THE MIDWEST AND INTO THE WEN GRT LAEED REGICH BY
54 HR3I.

.. .3Y¥3TEM FC3T TO CRO33 THE ERN GULF OF MEXICO/FL...

THE NAN HAS TRENDED CONSIDERAELY FASTER IN BRINGING A SFC LOW
INVOF THE YUCATAN PENINIULL NWD THRU THE ERN GULF OF MEXICO FRM 24
TO 60 HRZ ALONG WITH AN UPR TROF/CLZD LOW OVER THE W CTRL GULF OF
HEXICO THAT IS INTERACTING WITH IT. THEREAFTER THE 3¥3 EJECTS INTO
THE SEN APPALLACHTANS. THE NEW GFS CONTINUES TO SHOW DIFFICULTY RN
To RUM REGARDING THE TRACKE AND SPEED OF THE SFC LOW. THE GFS IS
FASTER WITH THE NEWD MOVEMENT OF THE 3FC LOW ACRES THE 3 CTRL FL
PENINSULL IND INTO THE W ATLC UP THRU ABOUT 72 HRZ. THEREALFTER IT
Hi3 TRENDED SLOWER AND CLOSER TO THE EAST COAST V3 THE O0OZ RUN.

- FRONT INITIALLY PROGRESZING INTO NEW ENGLAND...

VEY LITTLE CHAMGE IN CONTINUITY IS NOTED ON BOTH THE MNAM AND GFS
WITH REGARD TO THE CURRENT FRONT DRAPED ACRI NEW ENGLAWD WHICH IS
EXPECTED TO RETURN MWD CMN DALY 1 AS L WRM FRONT.

.. FRONT ENTERING NEW ENGLAND EY EARLYT SA4T...

THE NAM SHOWS LITTLE OVERALL DIFF WITH THE TIMING OF THIS FEATURE
BEUT HAZ TRENDED TWD & SOMEWHAT STRONGER SFC WAVE DEVELOPING ALONG
THE FRONT BEY 45 HRZ AND AFFECTING MAINLY CTRL NEW ENGLAND. THE GFS
SHOWS THE SAME THEME...ALTHOUGH IT HAS TRENDED TWD THE IDEL OF
NULTIPLE SFC WAVE MOVING ALONG THE BNDRY INSTEAD OF JUST OMNE SFC
WAVE WHICH THE 00Z RUN HAD ADWERTISED.

NODEL DIFFERENCES AND FREFERENCES. ..

- SHETWW INITIALLY OVER SEN Ci...

THE 122 NAM AMND GFS SHOW LITTLE OVERALL DIFF IN HOW THIS ENERGY
NOVES ACRS THE DESERT 3W ON DAY 1 AND THE EXPECTATION OF THIS
ENERGY SHELRING OUT OVER THE SRN PLAINS THEREAFTER IN RESPONZE TO
THE DEEF CL3D LOW CVER THE NEN FLAINS., HENCE WUD PREFER A NAM/GFS
BLEND ATTH.

- SHETWV REACHING CA LATE SAT...

THE 122 NAM AMND GF3 AGREE IN BRINGING THIS ENERGY TWD THE SEN CA
COLST BETWEEN 45 AND 60 HRS...BUT THEN ESSENTIALLY SHEALR THE
ENERGY OUT TO THE NORTHEAST THEREAFTER. THE 0S92 SREF MEAN SHOWS
LITTLE DEVIATICH IN THE TINING AND HANDLING OF THIS ENERGYT
COMPARED TO THE NAM/GFS CAMP.. . BUT THE O0Z ECMUF AND ESP THE 12Z
UEMET INDICATE THE POSSIBILITY THAT SOME OF THIS ENERGY MAY
LTTEMPT TO UNDERCUT DEEP LYR MEAN RIDGE OVER THE INTERMOUNTALIN
REGIOMN. THE COMSENSUS IS FOR MUCH THIS ENERGY TO BE EJECTED NEWD
AND SHEARED APART AHEAD OF 3TG HEIGHT FALLS APPROACHING THE W
COLST.

...NEN PLAINI CLO3IED LOW DRIFTING INTO THE UPR M3 VALLEY...

THE 12ZZ GF3 HAS TRENDED A BIT MORE PROGREZIIVE WITH THE CL3D LOW
AND ASSOC SFC LOW/FRONT MOVING OUT OF THE PFLAINS AND INTO THE MS
VLY AND WEN GRT LAKES REGION. THIS IS TREND TWD THE MORE
PROGRESSIVE CAMP OF THE 00Z ECMWF AND 122 UEMET. THE 122 GEM GLOB
IS L TAD SLOWER...WITH THE 122 NAM AN OUTLIER IN BEING THE
SLOWEST. PREFER THE GFS-LED COMNSENSUS WITH THIS SY3.

...SYSTEM FCST TO CROSS THE ERN GULF OF MEXICO/FL...

SIGNIFICANT DISAGREEMENT CONTINUES AMONGST THE 122 GUIDANCE IN HOW
T2 HAMDLE THE DEVELOPING SFC LOW ATTM OVER THE NUEN CARIBEEAW ZEA.
THE 1ZZ NAM CONTINUEZ TO BE L FAR WEST OUTLIER...IN TAKING THE 3IFC
LOW TWD THE FL PANHANDLE AT 60 HRES. THE GFZ ON THE OTHERHAWND I3
ATIGNIFICANTLY TO THE RIGHT AND TAKE3 THE 3Y3 ACRS THE 3 CTRL FL
PENIMSULA AND ALZCQ AT A MUCH MORE RAPID SPEED. SOME OF THIS IS
RELATED TC THE GF3 BREAKING DOWMN THE SUBTROFPICAL RIDGE OVER THE
SOUTHEAST U.5. QUICKER. IN ANY CASE THOUGH...THE GFS TRACK I3
PROBELEMATIC AT BE3IT DUE TO JIOME SERIOUS CONVECTIVE FEEDBACK
CONTAMINATION AWD WILL EE DISREGARDED. THE 00Z ECMWF AND 12Z GEM
GLOB ARE ACTUALLY MORE CONIISTENT AND SHOW A MORE REASCHAELE TRACK
THAT TAKES THE 3Y3 OFF THE YUCATAMN PENINSULA BEY 36 HRZ IND INTO
THE CTEL CR N CTRL FL PENINSULAL BEETWEEM 48 AND 60 HR3. THII ALSOC
ALLOWS FOR THE SUETROFICAL RIDGE TO CONLY GRADUALLY ERCDE OFF THE
SOUTHEAST COAST WHICH I3 PREFERRED ATTM. THE 12Z UEMET SHOUS L
ILOWER MOTION THAN ANY MDL UP TO 43 HR3 WITH THE LOW 3ILOWLY
ADVAMCING THRU THE SERN GULF OF MEEICO...BUT THEN IT REFORMS THE
3FC LOW OFF THE E COAST OF FL BY 72 HR3 AND ACCELERATEI THE 3Y3
QUT TO SEAL. HPC PREFERS A NCN-MNCEP CONSENSUZ OF THE OO0Z ECMWF AND
12Z GEM GLOB.

...FRONT INITIALLY PROGRESZING INTO WEW ENGLAND...

GEMERALLY WRY GOOD AGREEMENT IS SEEN BETWEEMN THE 12Z MNAM/GFS SOLNS
AND THE 00Z ECMWF REGARDING THE INITIAL FRONTAL PLACEMENT ACRS MNEW
ENGLAND AND THE IDEA THAT IT WILL ADVAMCE NWD A3 A WEM FRONT CIT
THROUGH 24 TO 36 HOURS. AL NAM/GFS COMPROMISE WILL SUFFICE.

...FRONT ENTERING WEW ENGLAND EY EARLY 3SA4T...

THE 1ZZ NAM AND 12Z GEM GLOB INDICATE THE FRONT ADVANCING ZEWD
INTCO NEW EMGLAWD WILL BE A LITTLE MORE PROGRESZIVE VS THE 12E GF3
AND 1ZZ UEMET 3S0LNZ WHICH ARE A4 TAD 3ILOWER. THE SLOWER CAMP ZEEM3
T BE RELATED TO THE IDEA OF PERHAPS MORE THAN ONE SFC WAVE
EJECTING ALONG THE BNDRY...WHICH WOULD HELF TO 3LOW THE 3WD
ADVAMCE. ESSENTIALLY WUD PREFER TOQ BLEMND THE TWo CAMPS ATTM AND
SUGGEST & NAM/GFS ELEND.

ORRISON

MODEL BIASES AT WOW,HPC.WCEF.NOAL.GOV

al perspective



Model Verification

Includes NAM (WRF) Verification

4} NOAA NWS NCEP HPC MODEL DIAGNOSTIC - INTERACTIVE MODEL BIAS PAGE - Microsoft Internet Explorer provided by
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oA Back - = - @ @ | @Search @Favorites @Media @ | %- @ - ﬁ

Address I@ http:# v hpe. hoep.noaa. gov//mdlbizs/
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Recent and Upcoming Exercises/Meetings

m NOAA EMC Review

m NOAA SPC Spring Experiment

& Back + = - @ ﬁ ‘ @585":"\ @Favuntes @Med\a @ ‘ %- @‘ - ﬁ

Address I&j hittp: Advnana. emic noep.noaa. gov

Home

Search EMC

Operational Model
Output
NAM
WAVEWATCH Il
RTOFS-Atlantic
Model Information
Documentation
Performance

« NOMADS Portal

Agchess [ 8] hitp: /. il noss g Spnng_ 2007

NOAA Haz us wrgather Testbed (HWT)

2007 HWT Spr ng t kperime
SPC/NSSL
Operations May 13th Update: 2007 HWT Spring Experiment Operations Plan h ]
Plan:
SPC Pages: SPC Foracasts, SPC Forecast Tools, Expariment Product Genaration {internal link},
and Evaluation Forms {intemal link)
Flle Status: | Status of model grids being used in this year's experimant including availability of 3km WRE fram EMC (NMM
version), Jkm WaF from NCAR (ARW version), 2km WRF from CAPS, and the 4km WRF (ARW) Storm Scale Ensemble
Forecasts (SSEF, also provided by CAPS).
St Thas web interlace (Usorname and Passweord rog'd) s used to select a conter point that will be used te produce
Evaluation zoomed model and observed data evaluation graphics over the domain of interest for the day. These graphics are
Domain: used to construct some of the loops below.

radar data, and SPC storm reports.

WRF Loops: | | Comparative loops of Zkm, Jkm, and 4km WRF output, verifying NWS

(Updated daily during the mperiment,)

SEFF WRF Comparative loops of 4km 10-member SSEF output, venfying NWS radar data, and SFC storm reports. This
Loops: uniquie storm=scal WRE-basid ensemble is provided by CAPS and will usually be updated on weekdays during the
experiment.
4""'_1“:'2;_ Comparative loops of the 4km WRF-NMM (EMC) with the 4km WRF-NSSL. (Updated daily.)

WRE EnKE Plots of mean analysis of surface fields u ki Ensemble Kalman Filter (EnkF) on a 90-member ensemble of WRF

rsemble is initialized at 1200 UTC from the NAM nitial conditions

Output: simulations run at 30km horzontal re T
and includes both initial o and ph',lsu:,s per The ble iz updated hourly by assimd ating surface
observations using the EnKF. Expenmental loops comparing Lhis WRF ensemble with surface dev
srvations and i analysis fields ars also being svaluated as part of this years ¢
Experiment.
FG"'EM“! Experimental forecast graphics and links to model output for each forecast period.
orecasts:

» Center for Analysis and Prediction of Storms (CAPS)
» Environmental Modeling Center (NCEP EMC)
Tor Atmaospheric Research (NCAR)

caollaborators:

+ National Genl

NCEP"s Environmental

Weather Research and Fo

Overview of the Environmental Modeling Center )

« [T Transition To Operations

© EMC NOMADS (Information, Tutarials, Data)
6 NCDC NOMADS (Users Guide & Mare)

= j"_( NCEP 2006 Model Review [
0t - % D () 2 Qs it Bt 3y A 5.0

j @ Go

W S N0AA. 00V -~ |
,‘“13,

NLET;

Organization

searcn I [

HOT TOPICS

FEMC!

g [E] rop

© WRF-NMM & GSI It
= September
= WRF-HNMM u
o Hurricane WRF (HV
o HWRF Modeling (20

The NCEP Climate Forecas
The NCEP Glohal Ensembl:

New Short-Range Ensemb

Go to current SREF page fi
Researchers in the Hazandous Weather
Tasthed track Storms with sxperimental
tools during U»r 2007 sprng Expeniens.  NCEP Office Notes menu,

methods. Guidelines for O

trage

Targeted observations ex|

GEDI_hurricane mndel

Review of the NCEP Production Suite:
December 12 - 14, 2006

The table below Ezts the agenda of talles whach tock place on December 12 -
available in Power Point [ ppt) Eormat from the links in the flotng agerds

14, 200¢ at the Werld Weather Buldeng. The prezentatons are

Contact Bll Bua at Bl Buai@inoan gov & you peed father assistance.

PRESENTIONS IN AGENDA ORDER
Tuesday, December 12
Introduction: Lovis Uecelling
Bropesed Futare NCEP Preductivn Suile: Steve Lord
NUDPE: Steve Lord
NGO Jobhn Ward, NCO
Marine Modiling Branch: Bill Gemmill
Ocuan Prediction Branch: Joe Sienkewicz
Mesnscale Modeling Branch: Geolf DiMego
RUC Sta
Aoiation Wisather Center Review: Steve Silherherg —

s Stan Benjamin

Storm Prediction Center Review: Steve Weiss

Hydrolagical Prediction Center Review: Rohen Kelly

Space Covironment Conter - Michael Gehmeyr
GOES

Storm
{-mpg)

Wednesday, December 13
Glahal Weather & Climate Modaling: Mark Iradall

Seasonal Climate: Hua-Lu Pan

zul L




Gotchas — Precip “bombs”, cloud
debris, tropical systems, and other
ISssues nudging may not cure
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THU May 20 1999 06p0YV0E6E AVH (500 pres) AbsYort

THU May 20 IHHBXJGOOV!!JGG AVM{500 pres) Hght
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WED Maw 13 1390 1 G00V05§ AVN Divelyence

WED Hay 131333 1500V054 AVH Potertial Tempermdure
WED May 19 1933 15000054 AVH Relative Hurmidity
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The Present

Shaded = Layer RH (Boundary
Layer to approximately 400 mb)
— 40%, 60%, 80%

ontours = Layer average
ega (vertical motion)

feedback begins at
63
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Grid scale feedback intensifies
and spreads at fhr 69




Vertical Motion “waves” spread
out from feedback center at thr
72




Vertical Motion “waves” weaken
but continue to race out from
feedback center at fhr 78.

hanced vertical motion well
from grid scale feedback

3rroneously trigger
)recipitation




be an issue in WRF
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..still going at fhr 81




Caution! QPF skill decreases in warm season and with lead time

25" HPC -vs- NWP Guidance Threat
0-6 Hour Forecast

Sep-06 Nov-06  Jan-07 Mar-07
Month-Year




29" HPC -vs- NWP Guidance Threat
30-36 Hour Forecast
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29" HPC -vs- NWP Guidance Threat

72-78 Hour Forecast

0:05
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Month-Year
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20" HPC -vs- NWP Guidance Threat
0-6 Hour Forecast

Sep-06 Nov-06 Jan-
Month-Year




Ditto on 4km grid
All Conus RFC Areas - MAE

Jan2005-Dec2005 DAY1 06H GRD(4km) (OBS & FOR)

1.8 B NGM

1.6 B NAM

1.4 0O GFs

1.2F—|® HPC
1@ conus

CAUTION: QFF
verification statistics
may be suspectdue
maf?rmenﬁalpf?fnblems
with gridded
precipitation analyses
in trozen precipitation
situations. This would

S © O O
Qo N k= O 0

Mean Absolute Error (in.)

0.00 0.01 0.10 0.25 0.50 >=1.00

be particulacly
o<001 t0o<0.10 <025 tt0o<050 to<1.00 evident in those REC
- . . - domains in the
Precipitation Interval (in.) northern par of the
Created by the NPVU on Sun 02 Jul 2006 12:03:01 AM EDT

country.




Threat Score
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All Conus RFC Areas - TS

Jan2005-Dec2005 DAY1 06H GRD(4km)
1

B NGM

B NAM
[0 GFS

B HPC
0 CONUS

>=001 >=0.10 >=025 >=050 >=1.00
Precipitation Threshold (in.)

Created by the NPVU on Fri 30 Jun 2006 01:03:51 PM EDT

CAUTION: QFF verification
statistics may be suspect due
to potential problems with
gridded precipitation analysas
in trozen precipitation
sitnations. This would be
pacticalarly evident in those
RFC domains in the northern
part of the conntry.




NAM/WRF
NOT
good with
tropicals..

L ocation or

Intensity — be
careful with
D05 studies

Radar Imange from Hational Weather Service: KBYX 11:37 UTC 08 3/2004
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YGF smoke.vgf
07052571115 GOES?2 VIS
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Helpful Info — SST and buoy data
sources, ASOS calm and variable wind
“rules”, model predicted cloud cover,
and free meteorological grid
processing software (data extraction
from grids into user defined formats)




Address I@ http://palar.ncep.noaa. gow /st

Real-time, global, sea surface temperature analyses

Summary of the new and original SST analysis systems

File Name [RTG_SST_HR RTG_SST
Horizontal Resolution 0083 degres 0.500 degres
(Lat/Lon Grid)

||n-Situ Data |Fi><ed buoys, drifting buoys, and ships

|Satel|ite Data

|NOAA 17 & NOAA 18 AVHRE

INOAA 17 AVHRR

|Satel|ite Processing

|JCSDA Physical Retrievals

|Naw Retrievals
|Imp|emented |September 27,2005 |.January 30, 2001
|Statu5 |Operationa| |Operationa|

For additional information about data-management and analysis techniques, contact Willlam. Gemmilld@noaa.qoy.

For information about the run cycle and digital data format, contact Eert lWatz@noaa goy.




Address Iféil hittp: A Aveve ndbe. noaa. gov/mapssS outhwest_inget.shtml

National Oceanic and Atmospheric Admini

National Data Buoy

Center of Excellence in Marine Technoluw

Home Hews Organization

Station ID Search

[ oo

Station List

Southwest California Recent Marine Data

Observations Hot 4ll Stations Depicted are Operated by the Hational Data Buoy Center.

Recent ) ) ) . .
Histarical To wiew marine data, click a station on the mip brel o

Obs Search 45215

Ship Obs Report
NOAA Obs

California

B ] P
Dial-A-Buoy
]
APEX \
DART ]
Station 46053 - SANTA BARB E - 12NM Southwest of San Barbara, CA
Owned and maintained by National Data Buoy Center
34.24 N 119.85 W (34°14"10"N 119°51'00"W) AG0E3

Available historical data for station 46053 include:

« Quality controlled data for 2007 (dals descriptions)
< Standard meteorological data: Jan Feb Mar Apr
< Continuous winds data: Jan Feb Mar Apr
< Spectral wave density data: Jan Feb
< Ocean current data: Mar Apr
< Ocean data: Mar Anr
« Historical data (cfaia cescrintions)
o Standard meteorological data: 1994 1995 1996 1998 1999 2000 2001 2002 2003
2004 2005 2006

< Continuous winds data: 1996 1998 1959 2000 2001 2002 2002 2004 2005 2006

< Spectral wave density data: 1396 1993 1999 2000 2001 2002 2003 2003h 2004 2005

© Ocean current data: 1994 1 995 1996 1997 Station Legend
» Climatic summary table (PDF) and plots of

o wind speed YOBC Moored Buoys
air temperature “t?m eratattlre HOBC C-MAN Stations
sea temperature i
air-sea temperature 405 Stations
dew point temperature SCCOOS Stations
air-dew point temper ature .
sea level pressure SCRIFPS Stations
peak wind MOEC DART Buoys
wind qust 45412 M
significant wave height
averane wave period
dominant wave period

QOO0 QOO0 O OO0

Sore data files have heen compressed with the GRIU gzip routine. fyvou do not have azip, you may
retrieve ozZip sources and executables fror this server, p‘t of Commerce Dizclaimer F‘ri-.,.-gu:-&.I |:'|:||i|3-:|.I

T i — Pational Doceanic and Atmospheric Administration Credits Ahout s
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ASOS Wind Rules (Calm and Variable)

m Every 5 seconds a running 2-minute average wind (direction and
speed) is computed and used to further compute wind character.

m If the computed 2-minute average wind speed is 2 knots or less,
the 2-minute average wind direction and speed is reported as
“calm” (OO000KT).

m If the current 2-minute average wind speed is 6 knots or less, the
wind direction and speed is reported as “VRBff,” where “ff” is the
current 2-minute average wind speed in knots. For example, a
variable wind at 3 knots is encoded as “VRB03.”

m A variable wind is reported when the wind direction varies by 60
degrees or more during the 2-minute evaluation period before the
observation.




Synthetic Satellite Imagery from WRF coming this fall

12km W Amer IR Sat f(actual ZOOEBO0ZZY13215)
1Zkm M Amer IR Sat (WRF 12km QOE03Z24.-1800% 0001

‘m Ad Hoc Met Meeting » June 14 — 15, 2007
[ ]




Synthetic Radar
Imagery from WRF
already available

= n_.'s\ A

=
™~ - Falirs =
= aa® o T BB

e B -
2R e

simulated Beflectivity valid 0172 Thu May 19 2005 (2km WBF CAPS 00Z Fam May 19 2005)
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Free Meteorological Gridded Data
Manipulation Package (GEMPAK)

Address I@ hittp: /A unidata. ucar. edu/software /gempak. j 6:

Prdi'f;fﬂg g, t;af.{-&};d cﬂmmum'&_}ea;feﬁ:& r r-l?mEd E:ﬂﬂb:ﬁ;{é‘ednation and research

!

Data Tools Community Downloads Support Frojects About Us Login

+ Director's Page
+ CormrmunitE-letter
* Metrics Assessment

+ Executive Summary
« 2006 Cormmunity Workshaop
¢+ Unidata Serminar Series
+ Unidata Events
+ Comrmunity Announcements
+ Job Opportunities
+ Acronyms List

+ Downloads

* Data

* Software Tools
* Support

+ Mailing Lists
* RS5 Feeds

DisplayAn

* GEMPAK
* MclDAS
o DY

+ DD
* THREDDS

FirstEnergy,

GEMPAK / N-AWIPS

GEMPAK i an analysis, display, and product generation package for meteorological data. It is used at Mational Centers for producing operational forecast and analysis
products. Graphical User Interfaces provide convenient access to interactive data manipulation. A comprehensive set of decoders enables integration of realtime and archive
data, products, and bulletins.  more =

GEMPAK News and Announcements
GEMPAK Display Capabilities

Fosted: 2007-04-11

New GEMPAK / N-AWIPS 5.10.2 Release

A new release of GEMPAK S MN-AWIPS (5.10.2) is now available. See the GEMPAK / N-AWIPS 5.10 home page for a list of

newr features and download infarmation.

Getting Started with GEMPAK

+ Register as a Unidata User: why this is required
+ General Package Information

+ Download Software

+ Site Configuration for Products

GEMPAK Documentation and Training

+ GEMPAK User Guide/Manual Help Pages
+ GEMPAK Warkshop/Tutorial: biml pdf

+ Current GEMPAK Release Information

+ GEMPAK Installation Guide

+ GEMPAK configuration and LDM setup

GEMPAK Support
+ Subscribe to the GEMBUD (GEMPAK buddy) mailing list

+ Search or browse the GEMPAK suppart archives
+ Search or browse the GEMBUD mailing list archives




Thinking Ahead...




WOE Strategy?

m Use ensemble based method to
construct a “poor man’s” PDF of
FY Concentrations

Centrally generated “met” files
om EPA or regional offices

RF ARW core
RF NMM core

al Models

RRF value

0.93

0.92
0.91 1

1 2 3 4 5 6 7 8 9

0.9
0.89
0.88
0.87
0.86
0.85
0.84
0.83

2009 O3 RRF PDF Monitor 0013

Run #




Downscaling

m Climatological grids at 5km resolution have
been used successfully to down scale coarse
res grids — could this be done for met
dependant pollutants??

Address |@ http:/fwanw ocs. oregonstate. eduspri

[sNMAP2 { Version5.9.3 ) :0 I =1 | —
[
File Option Roam Exit ﬁelp| k

Stop

IMax Temp
Min Temp

Dewpaoint
ata Alerts! ¢ 4 s PET %

gz & BRIV
KLND

Quick Links

Click to zee full-zize map.

Important notice:

These data sets have been developed through projects funded partly by the
MEC s Matural Resources Conservation Service, USDA Forest Service, NO&A Office
Global Programs, and others. Howewer, there is little operational funding for
ntaining and updating this web site or the data sets. They are provided as a

|| ol I WED 06071922050 06071945 maivel SELECTANY <L SELECT <M> Fade: @) [ por—e eense | i"nblic service for a limited time. If you find them wvaluable, please consider doing

|_ your part to support the SCAS. Contact us for details.
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Questions
-Answers

(X

m pmanousos@firstenergycorp.com

m 3307614484

m http://www.firstenergycorp.com

Meteorology at FirstEnergy Corp.




