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= Gridded Met. Data Project (CALPUFF &
AERMOD) -

= Gridded Met. Data Workgroup
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= ~1098 — . John Irwm |n|t|ated requests In EPA
= dee‘ﬁor seed money for incorporating
gridded meteorological data into dispersion
models

= 2000 — 7t Modeling Conference; panel
discussion

22004 — Rene ed interesti inisworldée
~ldeas; | eorologlcal data

= Sept. 2004 — Gridded met. data project
initiated
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U§e@riaded--met. data? | e =

- NWS surface and upper air sites often not co-
located

- may be more representative than distant NWS -
site
- more data parameters to characterize the

ﬁ.:esphere -
ate-of-t ;o,dg@i@md physics, :
~land/ai e exchange, spatial density)

- NOAA approved (NCEP); accepted by the
modeling community (MM5)



Background
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= IE\d ancerTTérTr*Gf”sc:lence at EPA

.

1. CAAAC (Clean Air Act Advisory

Committee) — references to using more
advanced tools for air quality. modeling and

ﬁlngﬂatlonallreglonalscale wm,m%

http://www.epa.gov/air/caaac/report1-17-05.pdf.
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= Advancement of science at EPA

2. National Academy of Science (NAS) —
suggests that models in a 4-dimensional
data assimilation mode would provide

superior air quality forecasts in the future
‘ R ——

m’”mmq!&eHU’OpenBoo!.php?record_id£

10728&page=239#pagetop
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- ict grladedJmet product shouldbe used? =

- GFS (Global Forecast System) — used for
aviation, 00 06 12 18Z (95km grid)

- ETA — regional mesoscale model, 0006112 18Z
(12km grid)
- NARR (North American Regional Reanalysis) —

\Ye‘ry 3 hrsi (32km grld) “
cle)—every 3 hrs (20km)

UC (R
PSU/NCAR Mesoscale Met: Model) —

available 36km, some 12/4 km domains; hourly
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— = Whlch grldded-met—preduct should be e used?
— (cont’d)

— WRF (Weather and Research Forecasting =
Model; partnership between NCAR, NCEP, FSL,
AFWA, NRL, OU, FAA) — next generation of

gzﬁ type model; 8km (NC@ i HIR\esiNiﬂQQW-



)

BelCKgrourid

— e —Se————— —— e — : =
- Regional & long-range transport scale models —use MM5 data

e

CMAQ
CALPUFF

\ 4

MMS

‘ocal-sqajg_models -- use NWS or on-site data

Dispersion
Models
(AERMOQOD)

NWS/on-site

\ 4
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~ = OAQPS Innovations Project submission -

e

“Developing the Capacity to Convert
Routinely Available Meteorological'Modeling
Data into Inputs for Regulatory Air Quality

ﬂdelingApplications”....March 25 -t

-‘-_
= !unding awarded — $50K
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| GONZ' Tncorperate/assess grldded mT data lnto =
-~ dispersion modeling world

STEPS:

1. Review...MM5 into CALPUFF

-- currently accepts MMS via CALMMS; soon CALRUC, |
! - =

--run I\/IM5 (36 and 12km) and NWS data through
CALMET and analyze results

-- run processed MMS5 (36 and 12km) and NWS data
through CALPUFF and analyze results
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5 MMS5 into AERMOD

.

2-parts:

(1) using current variables needed by AERMET from
MMS5 to drive AERMOD

%i’ng additional variables avai
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= MMS5 into AEI?MT)B‘(Part 1)

— -

-- process MMS for a single grid cell and NWS data
into AERMOD (AERMOD will not be modified to -
accept more than a single grid of data)

-- run AERMET using MMS and NWS data and

@ze results —:—-—.*""
aaMs dataand

analyze results
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M M5 into AERMOD (Part 2) — —
—_id

-- utilize new variables available within MM5 to
enhance current physics by modifying
AERMET/AERMQOD, as needed

-- run "modified AERMET” using MM5 vs. NWS
and analyze results

© - run “modif oD’ u M5 v NS




. RUCETAWRF noAERMOD.CALPUFF

e

-- software needed to convert RUC, ETA, WREF for input to
AERMET and CALMET (CALRUC, CALETA coming
soon)

-- run RUC, ETA, and WRF through AERMET and
CALMET; analyze results and compare with MMS

~ —-run AERIV[OD and CALPUFF usigﬁQUC -EIA-aH_

engiddeardata ults and compare

e
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— that will accept multiple gridded met. inputs

— process fields for compatibility (reformat) with
the desired air dispersion model

mpute~ﬁelds from gridded.meteorologica

WW







~ « EPARegional Offices.
- —Bret Andersen (R-VII)
- Herman Wong (R-X)

= Fisheries and Wildlife Service —
- Tim Allen

a — British Columbia
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~ = Formed in late February
Rl — - .
= 4 productive workgroup calls; email

exchanges

= Primary Focus - 7 issues related to gridded
met. data

@Vey — State’s experienwihgr&ddeg—*

r-
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paranTe*[ers available from the gridded
output that would be useful in AERMOD.

- Turbulent Kinetic Energy (TKE) — AERMOD
currently uses similarity theory for CBL

’—“

Ity — potential replacement for
convective velocity scale -




VEE

e e

1 (coritd)

o — e—

-~ PBL Height = profiling is current used (for

= wind speed, wind direction, potential temp.
gradient, potential temp., etc.)

- PBL regime (category, 1-4) — w/PBL height

- Surface sensible heat flux — currently used

- S;u,Lface latent heat flux — currently used -

Wﬂ@mwﬁmﬁw
ermine the dividing streamline in

complex terrain

—
==
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. Land -use categdry cautlon IS needed _

._:_—_

when using MMS LU information; LU is
averaged within a grid cell (and nudged), so
local variations will not be captured; smaller
grid scales pick up more details

-_-.-0_
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~ = Multi-grid source fields. How would a single
H_
met. source model handle met. data from

multiple grid cells?

- Make multiple runs for the sources within
achigridicell; add the results together in

SpPace anaume::.
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=1 Tn‘tolatlon of‘gr16=cells— a mterpolatlon scheme

= would be necessary, i.e. requires a weighting
calculation for each grid cell




— S on-site data necessary if grid cell data is

used?

- On-site data captures local-scale
phenomenon that does not get resolved by

higher resolution gridded met..d ~
%w 1ds, sea/land

reezes, mountainous terrain areas, etc.




- Gridded data has been n'u_d'ged a
flowing regime.
- When gridded met. data get resolved to 4km
or less, then this issue will probably'needto

be revisited.

ﬁﬂ'-'site datais useful/necessag fonthe,, —f-i

——
—




- Issues Wlth dataTepresentatlveness”’?

- If local (sub-grid scale) effects are important,
it may be necessary to incorporate local
data (NWS/on-site)

- Studies show the spatial resolution of MM5
5.3 to 5 times the grid spa (kmgrides
M&“W‘H%elength of
Okm), WRF has a resolution of ~3X grid




- Sensmwty tests — necessary to compare
— -~ gridded met. data with traditional NWS data;
done NOT to prove which Is better but to
explain the differences

- Number of years to be used — currently 3
years has been used (due to'data

ailability) for appllcatlons sing.griddeds..
d Gﬁ\ﬂ&wed when

allable

il
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-~ Grid spacing requirement — lower grid
—

resolution captures more local effects

36km - resolves met. features from 108km
(3x) to 180km (5x) km in wavelength;
common with current NWS configurations

2

I T ——
Mkm (5x)

(4km - resolves 12km (3x) to 20km (5x))



= Complex terrain -- western states s would

‘_.-_'—-

likely'need resolution of 1km to adequately
capture the Rockies, bluffs, gorges, etc.

- Fenceline concentrations — should"NWS
data, on-site, or gridded met. data be used?

ﬁ:‘mat grid.resolution would.capture -
-—t‘"

ﬁg@mm@Ms PSD,
ICS, urban, etc. modeling?
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- Known shortcemmgs of currentgrldded
— Mmodeling mput and their impact...precip.
Inconsistences, lack of calms (very few), etc.

— Precipitation inconsistences — should be cross-
checked when employing wet deposition 1
-state models
PUrs to calculate

ration estimates; couldlead to higher
deS|gn concentrations




= [fgiven the choice, where would we want
B

the gridded data to reside?

e

- Data should be readily available, regardless

of its physical location; URL(s) available on
CRAM . -

-—*
'by EPA

- Data for modeling should be public domain
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= | ogistical issues, such as computer

resoeurces of users, acquisition of data, file

sizes, etc.

- Dissemination of large files — use the same
niquesthat NCEP uses...tiling
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~ _ All data should be public-domain data (not

H—_

proprietary)
- Data portabillity is important; data should be
usable by multiple models (1 atmoesphere)




Cricded et Dejizl Survey

~« 200 fT)'O_Sﬁe’S—repor:tmg - R —
-='——3 pieces of information:

1. Gridded Met. Data used/dates
2. Source of data
3. Other relevant information

No response...many with no experience



Otrier Isslies - Important

:_‘_-:Edatio_n -;Wfé?w—States ha\)eot_e_d_
gridded data; assistance in learning needed

= Partnering — on-going dialogue from
OAQPS to Regional and State offices, FWS,
RS, and.others —




2005 NOAA Data and.ﬁ;}
Plntormation Users3 nrkshop

- =--,, )

...='-“:- "y
= = Il . --
= .

NG giﬂl-ls May 2005
\ e & Asheville,
AW North Carolina
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: Natlonal Cllma'tlc—Data Center — archlves |
"~ GFS, ETA (NAM), RUC data starting in 2002

R

= NOMADS — NOAA Operational Model Archive and
Distribution System; collection of portals to data

—— - '*1
ﬁ
wcess.hm =



http://nomads.ncdc.noaa.gov/data-access.html

CDC HOMADS: Model Data Access - Microzoft Internet Explorer

Edit  “iew Fawvortes Toolz:  Help
= . 9 .0 [ A 8 Hn @ 4 B 8 F E
ok fmriand Stop

Refresh Home Search Favortes  Media  History b il Print it Dizcuzs

L=

=

@ http: //nomads. node.noaa, gov/data-access. html

NCDC | Contents | Satellite | Climate | Radar | Model | Search | Help

MModel Resources | Get/'View | Access

Model Data Access
NOMADS Web Interface

Table of Contents

Introduction
oA L NCEF Model Data (Eeal-time and Historical)
Humencal Weather Prediction (IWE)
Morth Amencan Mesoscale (AN, formally Eta)

Global Forecast Svstem (GF 2, formally AWVPEE
Enzembles

Low Fes GF S Ensembles
Hi Ees GF S Ensembles
Eeanalysis
MCEF Morth Amencan Eemonal BEeanalysis (FARE) (32lom, 25 years)
Slobal Eeanalysis

Historical &WIPS NOAAPort Grids (reduced reselution and variable)
Eta

AVIMEF
WAVE - Ocean Models
oA GFDL Climate IWodel Datasets data fnks coming soon

HCDC WNOMADS Live Access Server (LAS) Smuted variables - in development
Clirnate Datasets

T TSt Chirmate B eferenee Tlatazets

Lir

l_ l_ l_ D Intemet




—Ut'- RUC...20km to 13km (June 2005)

= WRE...initial storage by NCDC ~April, 2006

= CLASS (Comprehensive Large Array data
Stewardship System) — IT tool for archival and
access to NCEP products; volume to 100

~t

%ytes bﬁ i01 5 ’, e ——
- o storage by NCDC — possibiliﬁl In the future
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(=5 @ hittp: A fwavan. clazs. noaa. govneaadproductsfwelcome;jzezsionid=43FBD BFCEA00423E 349501 SEGRCD A6 T j ﬁﬁn Lir
NOAA Satellite and Information Service v\fv Help | Login | Register
Mational Environmental Sateliite, Data, and Information Service (NESDIS) Comprehensive Large

Array-data Stewardship System

~ea Suface Temperature (14 KM Morth America) (55T 14MA) Go

m— The Comprehensive Large Array-data Stewardship Systemn (CLASE) 15 an electronic
ound RIS Site... Iibrary of MOA A enwironmental data. This web site prowides capabilities for finding and

1p obtaining those data.
IiTLE
det Chuery CLASS s NOARA's premiere on-line factity for the distribution of NOA L and TS

opping Cart Department of Defense (Dol Polar-orbating Operational Ernronmental Satellite (POES)

load Search data, NOAA's Geostationary Operational Enwironmental Satellite (GOES) and derrved
et Preferenices Jata.

er Profile

lelease Mnfa...

taion 33
e 23, 2005

Jther Links...
£33 Home

A53 Information
N

S0

Help Home Order Query  Shopping Cart Upload Search User Preferetices Uzer Profile

CLARS Help Desk  Suggestions Disclaimer NEZDIS Prvacy Policy
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"ebﬁls Atkinson — e
~ U.S.EPA

OAQPS, EMAD, AQMG

D243-01

Research Triangle Park, NC.. 27711

——

—

—

atkinson.dennis@epa.gov -
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