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[ff#<— ~ Agenda for Mr. Jhih-Yuan You (Taiwan EPA), August 16-18, 2011

fi#~~ ~ AQ Forecasting programs at NOAA/NWS/NCEP/EMC

[fi&%= ~ AQ Forecasting programs(Pre-operational testing ~ Operational
implementation processes and post-processing ~ Verification ~ Gas and aerosol
data assimilation)

[if#p4 ~ Summary & feedback on the visit
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National Air Quality Forecast Capability

A Multi-Agency Effort

Coordinated by
NOAA OST

e

US EPA

CMAQ development
and research,

Air pollution
accessment,
observation data

NOAA ARL

R&D, emission process

\

|

Forecast products

&

AQ measurement data

Forecast products

NOAA NCEP/EMC
Pre-implement test
Verification
Met support, LBC

NOAA NESDIS
RE&D,
Satellite data
processing

Evaluation Feedback

Regional/State EPA
Local assessment
Al event alert
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Agenda for Mr. Jhih-Yuan You (Taiwan
EPA), August 16-18, 201

Contact: Ho-Chun Huang (WWB 100), 301-763-8000 x7249

August 16, 2011

9:00AM - 09:45AM
09:45AM - 10:30AM

11:00AM - 12:00PM

1:30PM - 2:00PM
3:00PM - 3:30PM
3:30PM - 4:00PM
4:00PM - 4:30PM
4:30PM - 5:00PM

August 17, 2011

9:00AM - 10:30AM

10:30AM - 11:30AM
1:00PM - 2:00PM
2:30PM - 3:30PM

August 18, 2011

9:00AM - 10:00AM
10:30AM - 11:30PM

12:00PM - 1:00 PM
1:00PM - 2:00PM

3:00PM - 4:00PM

Tuesday

The status of AQ Forecasting programs at Taiwan EPA
(Jhih-Yuan You; Taiwan EPA; WWB 209)

AQ Forecasting programs at NOAA/NWS/NCEP/EMC
(Jeff McQueen; AQ group leader; WWB 209)

Sit—in on weekly AQ teleconference with NWS/OST and
ARL (McQueen’s cubical)

Meeting with Bill Lapenta (EMC acting director, EMC
director office)

Pre-operational testing (Youhua Tang; WWB 307)

Operational implementation processes and post-processing
(Jianping Huang; WWB 307)

Vferification (Marina Tsidulko; WWB 307)

Gas and aerosol data assimilation (Ho-Chun Huang; WWB
307)

Wednesday

Briefing and discussion on NEMS Global Aerosol

Modeling (Sarah Lu; teleconference, x7249)
Discussion with Youhua Tang (Tang’s cubical)
Discussion with Jianping Huang (Huang’s cubical)
Discussion with Marina Tsidulko (Tsidulko’s cubical)

Thursday

Discussion with Ho-Chun Huang (Huang’s cubical)
Discussion with Jeff McQueen (McQueen’s cubical)

Emissions for operational model (Daniel Tong, ARL;
Huang’s cubical)

Sit-in on EMC Mesoscale Modeling Branch meeting
(WWB 209)

Summary & feedback on the visit (Jhih-Yuan You; Taiwan
EPA; WWB 209)
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NCEP AQ Project Overview

*  Marina Tsidulko - PBL & Chemistry Verification
- High Res. Met modeling

*  Youhua Tang - Regional AQ modeiing smoke, dust development and testing

- Transition research AQ modeling to NCEP
- AQ Lateral Boundary Condition Studies

* Jianping Huang - National AQF System Design & Operational Implementation
- Improved Met-Chem coupling
- Hysplit Smoke & CMAQ AOD verification W/ NESDIS

- Sarah Lu - NEMS Global Aerosol Capability online aerosol development
*  Ho-Chun Huang - Air Pollution data assimilation
«  Jeff McQueen - AQF System Evaluation
- Dispersion & PBL analysis support
°  Geoff Manikin - Hysplit Smoke testing & implementation
= Caterina Tassone - Real-time 2.5 km Boundary Layer Analysis
*  Binbin Zhou — Dispersion/ensemble modeling for homeland security
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NCEP Air Quality Modeling Systems

Model Region Purpose
NAM-HYSPLIT CONUS ~20 km Daily smoke & dust
G. Manikin Alaska, Hawaii forecasts

(06 UTC,48h)
NAM-CMAQ CONUS 12 km ozone & PM2.5 forecasts
J. Huang, Y. Tang, M. Tsidulko | Alaska, Hawaii 2xiday (06,12 Z, 48h)

Smoke/dust under
development

Chemical Data Assimifation | Global MODIS AOD Improve initial conditions
H. Huang, ESRL, NESDIS Regional AIRNOW PM for NGAC and CMAQ
NEMS GFS Aerosol On-line interactive global Next-gen global w/ aerosol
Capability (NGAC) aerosols (1x1 degree) impacts on radiation,

S. Lu, A. DaSilva(GSFC) 002,96 h

NEMS-NMMB Air Quality On-line interactive Next-gen regional AQ w/
Z. Janjic, globalfregional aerosols & | aerosol impacts on

C. Perez, NASA/GISS ozone radiation

0. Joba, BSC

NAM-CMAQ NAQFC Current Configuration
Ozone and PM2.5 Predictions
http://www.weather.gov/aq

| 3 #our max ozone day 2 bias overconus |

. Black: NAM-CMAQ CB 1V
Emissions: " Red: NMMB-CMAQ CB IV

- EPA CEM anthropogenic inventories Dashod: NMME-CHAQ CB15
= 2005 base year projected to current year w/ EGU
- BEIS V3 Biogenic Emissions

Met Model:

» North American Model (NAM)

- Non-hydrostatic Multi-scale Model (NMM->NMMB)
*12 km 60 Levels

108BOGAZOT 00 1M 1M AR T 19 2 2} I W 2 3

AQ Nodel; DATE {12 UTC Cycley
-EPA Community Model For Air Quality ]
*CMAQ V4.6: 12 km/L22 CONUS Domain

-Operational: CB04 gas-phase
*Exper/Dev: CB05 gas-phase/ Aero-4 aerosols

Access

<Output available on National Digital Guidance Database
°48 hour forecasts from 06/12 UTC Cycles

- PM graphics, GRIB files from EMC

18+ Avg Ozone Consentration(PPB) Ending
ton <

@@@ Naticnal Digltal Patabag S
0z wt) fn Geapic crasted-Sen 20 T3 EDT o
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MODIS

Wallow North fire, Arizona :
2011/157 - 06/06 at 20:40 UTC
Aqua 1km pixel size

CMAQ Lateral Boundary Conditions Tests NGAC:
Trans-Atlantic dust Transport (SarahLu Y. Tang, Ho-Chun Huang) *

_Hr vertical Smoke {micrograms/m3) Mon Jun 06 201
tHon Jun 04 2042 217>

@" Naticnal Digital Guidance Database
6z rodel run  Graphic created-Jun 06 G:difd EIT

Vertical column smoke at 21 Z on
06/06 5

20060802 t126 SFC CONC PM2.5 Daily AVG {uq/m3)

e
0 102

= During Texas Air Quality Study 2008, the
model inter-comparison team found all 7
regional air quality models missed some high-
PM events, due fo trans-Atlantic Saharan dust
storms.

= These events are re-visited here, using
dynamic lateral aerosol boundary conditions

provided from dust-only off-line GFS-GOCART.
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Youhua Tang and Ho-Chun Huang (EMC)




NAM-CMAQ Coup!ing (Youhua Tang, Jianping Huang) *

Run NAM CMAQ-Ops (CONUS) &
CMAQ-Exp/Dev (CONUS PM)

Domain Rotated Lat-Lon E grid | interp to Lambert-Conf. C grid

| NMM Hybrid (60L)

| Lacis-Hansen Bulk NAM Surface clear-sky Radiation
for Photolysis Scaling

Radia on/, -
Photoiys:s'i G

| Mellor-Yamada-Janjic | Asymmetric Convective Mixing -2
A (MYJ) local TKE (1t Order closure for daytime
PBL)

Convective . | Betts-Miller-Janjic
Cloud MIX ng | Mass Adjustment

| NOAH LSM

Black: NAM-CMAQ CB IV
Red: NMMB-CMAQ CB IV
Dashed: NMMB-CMAQ CBO05

COmboT

CRAQ 8 Hr Daily Max Ozone Root-Mean-Squared-Error
jor the 48 Hr Forecast VALID 1200 GHMT
4-praduction VARE: OZ5X'8 RGH; SWEST_Coast LYL: SFC STAT: imse

-————a—-—————nmln—cnt\' PROD YARS: QZMXY R i SWEST-Coust LVL: SFC s‘rA'r mze
mnnmn g} evee o on liIB-cambot YARE: OTMXG RGH: SY/ EST-Coast LYL:SFC STAT: 1

CMAQ & Hr Dally Max Ozone Root-Mean-Squared-Error
for the 48 Hr Fnrecns{ VALID 1200 GMT

0 Pt o
e WI4IB-CBIY - PBODVAR ot tosnerst LVL.SFC s
MB.combot YARD: cmxu mu Horlheast WYL SFC_STAT:

i North East South West

1008054267 O 1% 13 18 17 190 27 2a 2& 27t 20 3W

0080541207 | 007 11 137 i 177 18/ 2 230 28 20 29 3V

DATE (12 UTC Cyele) DATE (12 UTC Cycle)

Northeast RMSE Southwest RMSE

* NMMB-CBIV worse than Production over North East
« NMMB-CBIV & CBO05 better than Production over South West 8
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,

Contributions to early morning
03 spike: Fumigation (ianping Huang, EMC)

——
Py

g 0082 22 B e Difference plot :
peanm ioca (NMMB  cBo5 combot)
| oo0ca oo B o Minus
(wrf-nmm ¢85 combo1)
0097 oo Legend:
Latitudinal
0024 o008 Cross-section
on
-0.021 i i
‘ppmti-‘/w1 ! 394 3cbPmV ! 39 Sgl.ladelphla’
& 0.084 22 0.032 22
Vertical black
0.063 0018 line indicates
Location of
0,042 0.007 Philadelphia,
PA.
0.021 -0.006
. - Stronger fumigation
0.000 1 €018 1 . -
ppm \epm¥ 349 = | for nmmb in morning
0, concentration (ppb) Y-Z cross-section at Philadelphia 1"
traversed W-E 6§00km on Aug 21, 2010
Model PBL verification: f"\'CE;

averaged over CONUS domain . tsiduiko, c. Tassone’

PBL Height July - August 2009 for CONUS

ACARS
RUC PBL

—— NABE PBL (Ri)
v e —— MNADME PBL (Mixed depth)
1400
1300
1200
1100
1000
900
800
700
600
500
400
360
200
100

PBL HEIGHT (M)

VERIFICATION HOUR

Diurnal cycle of ACARS PBL depth estimates
NAM and RUC forecasts for Continental US area.
Averaged for July — August 2009. 12
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| em—]

Diurnal Cycle 1 hr O3 BIAS (ppb)
August 2010 West vs East

Western US Eastern US
8BFC QZOM/t BIAS SFC OZON BIAS
averaged by fcst hrs from 20100805 to 201 60831 averaged by fcst hrs from 20100805 o 20100831
s WAR-CBIV - PROD  Wesi- | US —rmsres—rrrermess HAM-C BIV. PROD B - | UE
'~—-§~———IIIILIB£BI‘I—&: Viest-U: BB - C!IV-dev E‘z
........... oo HHHECBOR combol W

R0 combotmcoeiie West-tia

ME -CBo5.combol
Bt it Wit ST

-2

00 02 03 06 03 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

m02M05081012141E152022242‘52&30323435354042“‘18

Foracast Hour (12 UTC Cyels) Forecast Hour (12 UTC Cyele)

« Early momning error spike for only NMMB runs in East
« Early morning error spike for all runs in West
Deeper PBLH in NMMB mixes down residual pollutant air mass

NMMB Impact on CMAQ
Day 2 Ozone 8h daily maximum
August 10, 2010 Case (M. Tsidulko)

5% (Operaionci) B—hr mox 10AUG2010

NAMB-CBIV 8~hr max 10AUG2010
Ty

NA’VB DEY (GEOS~ CHEM LBC) 8-hr mcx 40ALCZO10

* NMMB CB-1V runs:
* Improved along Long Island Sound
* Underpredicted Max O3 over Baltimore-Washington areas

* NMMB CBO05 combo1 run: (improved Vd, PBL limits, chem Ibcs)
*Overestimates in low ozone regions (e.g.: Upstate NY, Mass)

10
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RECOMMENDATIONS
AQ models

= Improved Met-Chemistry coupling
* Global models for lateral boundary conditions
= Urban vs rural model performance

= Utilize additional boundary layer measurements
° WVSS moisture aboard aircraft
= U.S. /Canada boundary layer profilers
e Lidar networks ( NASA MPLNET...)
= Co-location with met measurements

< Evaluate use of satellite data for
forecast evaluation & assimilation
- MODIS AQD
» CALIPSO aerosol backscatter
* OMI, TES ozone profiles
* EARLINET lidars

-Create a suite of cases for AQ model evaluation
° Urban plume cases
« Orographic influences
« Other sources: smoke, dust, volcanic ash...
-Field experimental data portal (Discover AQ, CALNEX 2010, TEXAQS) 15
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[ij&~= ~ AQ Forecasting programs(Pre-operational testing ~ Operational
implementation processes and post-processing ~ Verification ~ Gas and aerosol
data assimilation ~ Briefing and discussion on NEMS Global Aerosol

Modeling)



Various updates that we need test
before the implementation

e Emissions: point, area, mobile, biogenic etc

° Chemical mechanism: CB04 andCBO5

° Meteorology drivers: WRF-NMM and NMM-B
* Different vertical and horizontal resolutions

e Adjustment on lateral boundary condition or
initial condition (using data assimilation)

° Other adjustment on physical
schemes/parameters (PBL, dry deposition)

* Additional products

Updates from different
requests

AQ Research & Additional outputs
DevelOpment (downstream request)

Bug fix
Performance |- Meteorological updates
Enhancement (upstream change)
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Introduction to Air Quality Pre-
Implementation Testing Procedure

National Air Quality Forecast Capability
A Multi-Agency Effort

Coordinated by
NOAA OST

NOAAARL

R&D, emission process

Forecast products

NIz

NOAA NCEP/EMC

Pre-implement test

AQ measurement data

Verification
Met support, LBC

Forecast products

Evaluation Feedback

Local assessment;

Regional/State EPA

AQeventalert L
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NOAA NESDIS
R&D,
Satellite data
processing

I

N

- GOCART/GMI
Satellite data -

 NASA
"R&D:




Type of the Tests

* Testing for retrospective period. It is typical
for some certain events, such as high-ozone
episode, biomass burning event, dust
intrusion case and field experiments.

¢ Real-time testing. It is usually happened when
the change is near to the actual
implementation.

Beltsville 20060803 17.92 UTG Boulder 20060803 19.33 UTC Trinidad Head 20060803 21.02 UTC
16000 4 16000 - 16000
12000 ~

12000 - 12000

2000 ~ 8000 £O00

Altitude above Sea Level (m)
Altitude above Sea Level (m)
Altitude above Sea Level (m)

Observed ¢ Cbserved Observed
Fixed LBG §, e Fixed LBC ! Fixed LBE
RAQMS LBC F ¥ RAGMS LBC v RAGMS LBC
4000 - MOZART LBC 4000 - MOZART LBC 2000 4 ; MOZART LBC
~ GFS-03 LBC e GF803 LBC 19 -
10NS LBCt === [ONS LBC1 5
“““““ iONS L.B8C2 wowwe [ONS LBC2 /
L] T 3 T T 0 g T T T d 0 ((’9 T -
40 L] 80 100 120 140 40 (1] 96 100 120 140 @ 100 400
0, (ppbv) O, {ppby)
Huntsville 20060803 17.53 UTC Bratt's Lake 20060803 21 UTC
16000 - 16000 1
- £
£ h E e iy
E=7 i — 5
T 12000 4 ;: T 12000 A
E: H — .
4 ; 7 e Model predictions
™ - < >
& @ d - -
« 2000
% oo ] o, E observed using different
2 serve £ Fixed LBC
% ——FixedliC o . Raams Lac LBCs compared to
z RAQMS LBC = 4949 | MOZART LBC
= 0 WMOZARTLEC 2 s GGG LBG IONS ozonesonde
< I IONS LBC
***** [ONS 1.BC2
o . : : . \ e : - T T .
" P 80 100 120 140 [ 10 208 300 406 500
O, (ppdv} Oy (npbv)

do not quote or distribute



Impact on ozone prediction due to the regional model coupling with global
models via lateral boundary condition.

All Westof

Stations | <115°W sax o
OE'
§=0.887 | S=0.804 4 2
Fixed R=0.714 | R=0.691 &
LBC MB=8.0 | MB=4.7 | )
ppby pphbv g
“ Ind
§=0.911 =0.914 g
RAQMS | R=0.718 | R=0.703 | 5
LBC MB=10.0 | MB=7.1 é_’
ppbv ppbY o z
=0.941- | :5=0.872 8
MOZART | R=0.716 | R=0.730 | = =
LBC MB=8.2 | MB=2.2 o
3EH L:‘_\
=
N -g-
-
N

32%‘215"25'24%1‘22'21 G20V 51 BW17W1 S5 481

, A M N T N .
=20 -15-10 -5 =3 =2 -1 0 1 2 3 5 10 16 20
Mean O, bias (ppbv) Compared to EPA Airnow data

. Aug 1-5, 2006

AIRNOW and CMAQ PM2.5 (ézg{m’& with GFS-GOCART LEC
at 13018, 7/24/2006
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27h
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Dust Intrusion Path

ARNOW and CMAQ PM2.5 (pg/m?) with RAQMS LBC
ot 12076, 7/¥0/2006
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Saraha Dust
Intrusion events
during summer
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Altitude {m)

GFS-GOCART and RAQMS exhibit
differences in altitude and
concentration of dust along the
eastern lateral boundary of

@0 180 270 360 450 540 630 70 810 900 99010801 17012601350 N i
0 20,350,540 830 720 810 900 00408014 CMAQ that causes differences in

RAQMS PM2.5 Dust *) LBC icti
QMS PMZS 0171;28(7 /) PIVI prediction over Texas

Altitude {m)

90 180 270 360 450 540 830 720 810 900 890 1080117012601350
CMAQ Model Boundary Periphery {grid

GFS-GOCART LBC RAQMS LBC

e ; e
e 100w oM 0w ety et TE

1000 958

|
5 7 10 15 20 30 50 70

CMAQ surface PM2.5 (ug/m?) Compared to AIRNOW
at 187, 08/02/2006
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California fires on 08/30/2009
MODIS/Aqua Image NOAA/NESDIS HMS data

Comparison for surface stations over Texas

ot Model Predictions Compared to AIRNOW PM2.5
 'Corpus Christ - Notonay Soctmors G914 i 2y 557 Lonm —  over 'Heritags Middle School G622 X Lat=29.353 Lon= 98333
@ O Observed :: o gaiarvgd
[ = CMAQ b & ase run
5 .- a cmg with, GOBART LBC o 0 CMAQ wlth GOCART LBC
50 B CMAQ with RAQMS LBC & 2 CMAQ with RAQMS LBC

2040
2006
TIME (UTC) we TIME (UTC)
Modal Pradictions Compared to AIRNOW PM2.5 Model Predictions Gompared to AIRNOW PM2.5
over 'Kaufman C71 ',TX Lat=32.565 Lon= —96.317 over 'Dallas Hinton St. C401/C161 p[E] LTX Lat=32.820 Lon= -96.8
o5 © Observed
20 - [3 gmﬁg b?&e Grgcn:m T LBC ggai?:wﬁgu run
55 Wi
5 D O I COCART LB 00 CMAQ with GOCART LBC

= CMAQ with RAQMS LBC

PM25 (ug/m")
-

284 200 A6 36 SAIG THIG
2005 2006

TIME (UTC) TIME (UTC)
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05 (ppbv)

over

PM2.5 (ug/m*)

Model Predictions Compared to AIRNOW O,

over 'Upland ',CA Lat=34.099 Lon==~117.673

O Observed

“ CMAQ base run

8 CMAQ with FIRE

o CMAQ withoulIFIRE

TIME (UTC)

PARA 12Z-Fest 0, Bias {Para—-0B3) (ppbv) overlaid ‘%
on PARA O, at 21%Z, 08/29/2009 X

Model Predictions Compared to AIRNOW PM2.5
Yosemite Village — Visitor Center ',CA Lot=37.749 Lon=-119.5

Os (ppbV)

Model Predictions Compared to AIRNOW O,
over 'Pasadena ',CA Lot=34.083 Lon=-118.108

O Observed

& CMAQ bgse run

C CMAQ with FIRE

2 CMAQ without FIRE

TIME (UTC)

FIRE 12Z~-Fost 0, Bias (FIRE~OBS) (ppbv) overlaid 2555
on FIRE 0, Difference (FIRE—PARA} at 21Z, 08/20/2009%

Model Predictions Compared to AIRNOW PM2.5

over 'San Diego - Beardsley Street ',CA tat=32.715 Lon=—1%7.1¢

O Observed
2 CMAQ base run
 CMAQ qth FIRE

CMAQ

ithout FIRE

26

TIME (UTC)

PARA 12Z~Fest PM2,5 Bias {Para-0BS) (g /m;) overleigFE®

on PARA PMEZ5 at 1567, 08/R8/200
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Other tests we made in past 2 years

* Hawaii/Alaska air quality prediction

e NMM-B implementation

e CB05/CB04 comparison

* Test the updates on point sources and area
emissions

e Adjustment on dry deposition velocity

* BlueSky wildfire emission testing

e Dust lateral boundary condition from Inline
GOCART

* Adjust PM2.5 initial condition using GSI

Summary

» All changes/updates need to be tested before the
implementation to prove that they can yield better
prediction.

* These changes could be due to various requests,
including model upgrade, our project team,
upstream changes, downstream users, or NCO
reguest.

* Most changes have side effects, and we need find
a way to minimize those side effects. Otherwise
we have to abandon these changes or defer their
implementation until finding a better solution.
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Real-time testing and operational
implementation of National Air
Quality Forecasting Capability

Jianping Huang
August 16, 2011

Tasks

> Set up real-time testing of National Air
Quality Forecasting Capability (NAQFC)
(EMC)

* Prepare Request For Change (RFC) for
operational implementation

o Work with NCO on implementation

» Check and post-process forecasting
results
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NAQFC

Part I: Pregen

- reads the Met model (e.g., NMMB) outputs and interpolates the met
fields into the CMAQ domains (e.g., CONUS, HK and AK)

Part Il: PREMAQ

- does vertical coupling and biogenic emission calculation and
provides met and emission inputs to CMAQ

« Partlii: CMAQ

- provides chemical species forecasts (e.g., O; and PM, ;) (hourly,
surface and upper levels)

e PartlV: Posts

- Post1: provides 1-hr and 8-hr averaged surface ozone, day 1 and
day 2 daily 1-hr and 8-hr max surface ozone forecast

- Post2: provides grib format output fields at upper levels
- Post3: provides AOD products in grib format

Real-time resting of NAQFC

* Interact with ARL to receive and test the latest version of
PreMAQ and CMAQ codes (with Youhua)

¢ Check all source codes, scripts, fixed and parameter
files, emission and related files, and set up real-time
testing of NAQFC

* Run the system on developmental machine once per day
at 12z at the first stage and then 4 cycles per day before
submitting RFCs

* Work on posts and provide all product files including 1-hr
and 8-hr average surface O,, daily max 1-hr and 8-hr
surface O, surface PM, ; and AOD files, grib1 and grib2
format data files '

* Present real-time results on our website
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Prepare RFC

» Clean-up and prepare all run jobs, scripts, source, codes,
check all input files such as fixed, parameter files,
utilities, and emission related files according to NCO’s
requirements

* Write up RFC
- description of change (what)
- benefits of change (why)
- user impact statement (who)
- risks (what could go wrong?)
- computer resource estimates
- implementation instructions

« All RFCs must be completed at least one month before
NCO implementation except for emergency situation.
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Implementation and check up

* Working with NCO on parallel implementation

- NCO parallel runs 4 cycles per day (00z, 06z,
12z, 18z) where 00z and 18z provide 6 hrs
forecasts and 06z and 12z provide 48 hrs
forecasts

« Checking all output files

* (Going to operational run at least one month after
NCO parallel run



AQ verification at NCEP

NCEP team
August 16, 2011

Ozone and Aerosol Verification System at NCEP

Observations Model output

AIRNOW | | CMAQ: prod, exp, test [} HYSPLIT |

Dust |

| Encoding to bufr format | | Encoding to GRIB format |

| Data tanks at NCEP: 00Z-00Z once aday | | CCS or HPSS: 48 hi fest for 067, 122
cycles

i Encoding to modified bufr format (prepbufr)—l

.

Grid2obs code

l -

Partial sums (domain ave): ascii format | ——s| Archive

Forecast Verification System
1

Statistics.
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Verification Sub-domains

«Eastern US: NEC, APL, SEC, GMC, MDW, LMV, ECA
*Western US: NPL, SPL, NMT, SMT, GRB, SWD, NWC, SWC, WCA
*Central US: GMC, MDW, LMV, NPL, SPL, NMT, SMT, SWD

VERIFICATION DOMAINS

G246

Western US G245

G247 Eastern US
Central US
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mean SFC- OZ0N:3 nveragod by test hra from 20100801 to 20180731
conus

G GHAQ CONUS (3X)Exg brimant)
v CMAG CONUIS (5X:parntional Crrs

oD 03 08 03 12 15 18 21 24 27 W0 33 3B 30 42

Forocast Hour (12 LITC Cyzie

bias SFC OZONS Error avoraged by Iest hra fram 20100801 15 26100731
——————————CHiAG CONUS [(SX)Operationat

[ESSS————

Foracast Hour (12 UTC Cycio)

0 01 05 03 92 15 W 2 38

CONUS [SXIEs prvimentst
-~ CLAG EOHYS (3K)Operatioral Cimus

27 30 33 I 39 G2 45 a8

1-hr Max: 5x/full domain 1-Jul 2-Jul 3-Jul
Reporting stations 1228 1205 1207
Forecast,Observed 0 0 ¢
Forecast,Not Observed 0 0 0
Not Forecast,Observed [} 1 4
Not Forecast,Not Observed 1228 1204 1207
Hits 1 1.999 1
Threat Score NIA ¢ NA
POD NfA 0 NA
FAR N/A NIA NiA
75 ppb standard:
8-hr Max: 5x/full domain A-Jul 2-dul 3udul
Reporting stations 1244 1210 1208
Forecast,Observed ¢ 1 8
Forecast,Not Observed 16 ] 34
Not Forecast,Observed 17 20 38
Not Forecast,Not Observed 1211 1183 1128
Hits 0.973 0.97% .34
Threat Score -0.007 0.033 0.082
POD 1] 0.048 0.174
FAR 1 0.857 0.81
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4-Jul
1206

4-Jul
1218
19

65

43
1081
0.911
.12
0.306

0.774

Hitrate July 2010 3X domain

085

0.9

Ty
~-+—T5 ppb
—275 ppb;

b
L 1-dul &-dut

MU 6 210l Z6Ju F1-dul

rmse SFC OZON Ervor avaraged by fcat s frem 20100601 ta 20100257

— CHAQ GONUS X EXpiment]
- s o - CHAR CONUS {6X)Oparailans) Clrius

00 03 05 09 42 95 13 21 24 27 36 33 36 3D 42 45 A

Foracasi Hovr {12 UTC Cyclo)

S-dul 6-Jul 7-Jul 8-Jul 9-Jul 10-Jul
1246 NA 1221 1208 1221 1252
0 NA 1) ¢ 0 0
0 N/A 1 6 [ a
1 NA 0 g 0 3
1239 N/A 1220 1202 1221 1248
0999 N/A 0.999 0.995 1 0.998%
0 NA 0 0 N )
0 NIA NA N/A NIA g
N/A NIA 1 1 NA NiA
S~Jul &-Jul 7-Jul 8-Jul 9-Jul 10-Jul
1246 N/A 1248 1221 1242 1254
38 N/A 90 58 13 3
80 N/A 112 77 34 23
23 N/A 38 61 27 34
1108 NA 1008 1025 1168 1194
0.917  N/A 0.88 0.887 0.951 0.955
0.238  N/A 0.316 0.245 0.153 0.038
0623 N/A 0.703 0.487 0.325 0.081
0.678 NIA 0.554 .57 0.723 0.885




NCEP Air Quality Forecast 2010 Verification g
(1 hr avg ozone bias)

AQMPROD VARB: OZOH/A RGH: Northeast LVL: SFC STAT: bias
AQMPROD VARB: OZON/1 RGM: Southeast LVL: SFC STAT: bias
AQHMPROD VARB: OZON/1 RGHN: Midwest LVL: SFC STAT: bias
= AQMPROD VARB: OZON/1 RGHN: LMiss-Vall LVL: SFC STAT; bios

AQMPROD VARB: OZONA RGH: SWEST-Coast LVL: SFC STAT: bias

------- AQUPROD VARB: OZONA RGHN: NWEST.Coast LVL: SFC STAT: bias

Experimental

=5

-10
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 00 02 04 06 08 10 12 14 16 18 20 22 24 26 26 30 32 34 36 38 40 42 44 46

Forecast Hour (12 UTC Cyclo) Forecast Haur (12 UTC Cycle)

Almost the same for NW and Mid West
Higher for NE, SE and Low Miss Valley (increase positive bias)
Higher for SW (improve negative bias)

NCEP Air Quality Forecast
8 hr Day 2 Daily Max ozone
July 8, 2010 SE U.S.

8iw goW YW ew T J6W  TSY
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HI PM 2.5 (Developmental) 1—hr mox 29JUL2010
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PBL Verification System at NCEP

Observations

2 6(5)[(:1(:) — ) () =) + bzsz

Model output

MYJ PBL scheme;

1) THE PRL

2) Mixed layer depth
Post-processing:

3) Ri number approach

~[Naw]

Riz=0.25 (vogelezang and Holtslag, 1996) j
5 RU C Virt, pot, temp, prefile
RAOB — |
PBL depth = e
output (internal * SREF | Rinumber approach
i scheme/derived,
Aircraft i: PBL calculation post ol .
__________________ H f § H Sl Modified Ri
Ri number approach processing) - ‘ CM AQ : n:ml] ;:rap;) osch

Profiler 1

(ACM2)

l osndoinienid

Forecast Verification System

I

Statistics

Model PBL verification: averaged over CONUS domain

e ACARS
............ ~&orremmens RUC PBIL
________ Fymom wemeee NAM PBL (RI

PEL Height July - August 2009 for CONUS

—_————— = --—-- NAM PBL (BMixed deptin

PBL HEIGHT (M}

100

G, e

N
TN N "
RO 3 =2 S < WO
e P o v e e L
S oy 4 §ire

T 2 4 [} 8 ¢

VERIFICATION

12 14 16 18 20 22

HOUR

Diurnal cycle of ACARS PBL depth estimates
NAM and RUC forecasts for Continental US area.
Averaged for July — August 2009,
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Case studies: WRF-NMM vs NMMB [ 17-18 Aug 2009 CT ozone overpredictiorq

5x (Operational) 8-hr mox 18AUG2009

JIIT=

L RS EISSTD Bt MR W V2 VG0
00" BGO 160D 1200 1400 1600 1HGG 2004 22!

NMMB: TKE PBL

* Main direction of winds is SE,
potentially bringing pollutants from
the NYC area

* PBL is collapsing over the sea
forcing the pollutant to stay near
surface, which could be one of
potential reasons of large ozone
over-prediction in this case

03(ppb) and PBL height(ra) 20090817 12z + 30hr 03{cpb) and HEL height{m) Z0090817 2z i 30br

Height {m)
licignt {m}

I 5K 40K

Aline i Blline =

Ozone concentrations (ppb) predicted in NCEP Air Quality Forecast
system (carrespondent g-levels are shown on right axis) and PBL -
height from different model simufations (green and black lines), 93(ppo) ond FBL neighi{m) 20060817 127 + 33br .
Grey lines indicate surface. Blue circles indicate FBL estimations £
from ACARS data at aimports.

Over Long Island, high-resolution (4km) NAM
run has 400-500 m higher PBL. than 12 km
NAM PBL and 12 km ACM2 PBL (currenily
used in CMAQ). Potentially this may help
pollutants to stay higher while travelling over
water and reduce surface concentrations in
Connecticut.

Hsighl (m)

vy]
=
(01N
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NCEP GSI aerosol DA

Ho-Chun Huang

August 16 2011

‘I‘\EH‘Q"P

WX,

N
0%
>,

“da3s

NCEP Global Aerosol Models

Aerosol Module

*NASA Goddard Global Ozone Chemistry Aerosol Radiation and
Transport Model (GOCART; dust, sea salt, sulfate, and BC/OC)

Meteorology Module
*NCEP/EMC Global Forecast System (GFS) - offline

*NOAA Environmental Modeling System with GFS component
(NEMS/GFS) - inline

+Off-line dust-only GFS-GOCART is driven by operational GFS for real-
time testing since December 2009.

*On-line dust-only NEMS/GFS-GOCART is in real-time testing since
June 2011 (Sarah Lu)
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MODIS AOD T128 at 2008-07-23-00

o Distribution paern is good but
model underestimates the intensity
20060723 t126 FCST — Danly AVG COLUMJT AUD Gt Hounm
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MODIS AOD T128 at 2008-07-27-00
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Dust storm entered CMAQ domain o
Distribution pattern is still good but
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Saharan dust outbreak: 6 March 2004

Model simulation Assimilation

Aerosol optical depth at 550nm {upper)
and 670/675nm {lower)

e Cape Verde . «;| Dakar

Pt

:
- - . iR
] Assimilationf \

NCEP Aerosol Data Assimilation

° The Gridpoint Statistical Interpolation (GSI; Wu
et al., 2002) is the analysis component of NCEP
Global Data Assimilation Systems.

° Global

— MODIS L1.5 AOD (Aqua and Terra)
- NEMS/GFS-GOCART model output

* Regional
- US EPA AIRNOW PM2.5 Concentration
— NCEP/NAQFC experimental PM2.5 model run

* Verification
— AERONET AOD
— CLIPSO onboard lidar profile
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Satellite
and/or in-situ
Observations

MODIS AOD BUFR

AIRNOW PM2.5

Assimilated

GSI Aerosol

w

(Bias Correction | fields
Forward Error Covariance

i NEMS/GFS-GOCART _,,Etc.)
Model first

Guess
A

! Forward

[ & = = ==

Model

UONEILLIA

NAQFC/CMAQ

masn SFC FM2511 averaged by fcst hes rem 20110827 to 20110630 mean SFC PM25/% ayeraged by feat hira from 20710E27 (o 20110830
—— 5 CHAQ CONUS (SX) RCO-PANA £205 g C4AQ RE {5) HCO-PARR CBO$
1A L - - 1430 HE {5X) HAMD-CBOS

ATl Ca SONUS (3X) NALDFRE |
@ emeree CMAQ CONUS (X} HAMB-G0 G—

——————tssimm 005 CONUS (53)

1440 HE(5X) HAMD-FIRE
HAD NE {5%) HART-GI

EX]
83
80 18
8.4 135
i 128
72 na
LA w5
5o 939
54 ! ET
45 31
42 | Tz .
op 03 o8 08 1z 15 18 3 24 27 A0 I 36 33 42 45 46 D0 03 05 09 12 15 76 21 24 27 I 33 I W 42 &5 as
Forecast Hour (12 UTC Cyelo} Forcast Hour (12 UTC Cycté:
mean SFC PM25:1 aversgod by feat hrs from 281104827 to 20110830 maan SFC PH25/1 averaged by 1est hre from 20110827 te 20170830

Qe CHAG S (5X) HCO-PARA CBOS ceas

HAQ SE (5K}
--GMAQ SE (3%) NAME -CB03

ARG SV {5%)

————— CHAD 3¥ (5%) RAMB-FIRE SE {3) HAKD-FIE
e B CHMAQ W (5X) HAMB-G5! £ -— -— - CPARG 5 (X) NAMB-GS!
L DB SW{sX} 005 SE (5%}
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Forecast Hour (12 UTC Cycle) Forecnst Hour (12 UTC Cycle)

MarinaTsiduko
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The project list of global/regional gases and aerosol DA using GSI
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QOrganization Personnel Ss;la;;igl First guess Observations %%Qe:sc‘;' Utiliies development
X general CRTM optical
NCEP EMC | He-Chun Huang  John Derber Global GFS-GOCART | MODIS TC ACD in house property for GOCART

A SBUV, OMI TG,

NCEP EMC Haixia Liu John Derber Globat GF8 LS (BUFR) In house
N Shobha - general CRTM optical
NESIDS Qiang Zhao Kondragunta CONUS CMAQ/CBOS GOES TC AOD In house property for CMAQ
MODIS TC AOD
. " . general NEMSIO convertor

ARL Tainfeng Tsai Pius Lee CONUS CMAQICBOS AIRNOW PM I house for CMAQ IC species

AIRNOW Ozone

CMAQ/CBOS NWS/AQ | AIRNOW PrepBUFR read
Mariusz Pagowski
GSD George Grell CONUS AIRNOW PM
WRFE-CHEM™ AFWA
NESDIS Allen Lenzen Brad Pierce CONUS CMAQ/CBxx | GOES TC Ozone* JSpi
NCAR Zhiguan Liu CONUS WRF-CHEM # | MODIS TC AOD" AFWA MODIS BUFR utilities
JEAT L M,.qeu.ymw%
R
Non-NCEP model kp@-ﬁ Total Column
LA A il =;§ﬁc in-situ surface data
CaeEN
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NEMS GFS Aerosol Component

An interactive atmosphere-aerosol system

Sarah Lu

00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 F

- — B

—e - -

vd

48h

Meteorology (WRF/NMM, Premaq): 6 hr cycling

48h

CMAQ Forecast
Products to users

48h

¥ 6h

|
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NGAC Overview

Team efforts toward building global
aerosol forecast capability at NCEP

Mark Iredell (NEMS team lead)
Sarah Lu (aerosol modeling)
Shrinivas Moorthi (physics)
Yu-Tai Hou (radiation-aerosol)
Henry Juang {dynamics)

Jun Wang (1/0) , o e
Hui-Ya Chuang (post) - MODELING SYSTEM = __
Weiyu Yang (ESMF infrstructure) e R
Ho-Chun Huang (data assimilation)

Downstream applications (Jeff McQueen, Youhua Tang, Xu Li)

GSFC collaborators (Arlindo da Silva and Mian Chin)
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Developing an interactive atmosphere-

aerosol forecast system
¢ In-line chemistry advantage

— Consistent: no spatial-temporai interpolation, same physics parameterization
— Efficient: lower overall CPU costs and easier data management
— Allows for feedback to meteorology

°  NEMS GFS Aerosol Component

— NEMS GFS and GOCART are interactively connected using ESMF coupler
components

— The NEMS/GFS has the capability to forecast dust, sulfate, sea salt, and
carbonaceous aerosols

Color Key

‘Generic Couple

 Phy-Chem
- Coupler.

Off-line system versus in-line system

The outcomes of GOCART aerosol fields:

Off-line System | In-line System

dust/smoke Prov:dg dynamic dust/smoke LBCs YES YES

for regional AQ: forecasts
; Provide global volcanic particulates

volcanic ash
transport tracking capability and YES YES
LBCs for regional AQ
Radiation feedback in GFS NO YES
Atm_osphenc correction in SST NO YES
retrievals

full package
Aerosol effects in GSI/CRTM NO YES
Aerosol data assimilation NO YES
Aerosol-cloud interaction in
GFS/CFS NO VES
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tdard Chemistry Aerosol Radiation and Transport Model (ﬁﬂelgg
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Begimentsation
Dry deposition
Waet removal

Improved representation of sub-micron
particles { Sweling by RH
5 sire classes D.03 - 10 um dry radius 1

Based on maasured sea
surface concentration

Oxidation to &

Anthropogenic

Biomass burning
.| Oxidation of DMS w/ O {daytime) and
1 NOj; {nighttime} i

Oxidation to SO,

Anthropogenic . Dry deposition
Oxzdation of SOy w/ OH {daytims} and Wet remeoval
Aquecus reaction with H,O,

Biomass busning rac 3 (4 Dry cenosition
- Béofl:xd I Hydrophobic & | E’*Jré’t mieova*‘
it Anthropogenic i i [ I e

s ;?”g o Hydrophilic E {hydrophilic only)

From Arlindo da Silva {GSFC)

AQOD comparison (GEOS5 versus NGAC)

24 —hr fest, initialized on 00Z 2011~06-14

Different AGCM; same GOCART

« Dust loading near source regions
are comparable

» Need to examine (and possibly
adjust) removal processes in NGAC

- UEOS-5 Forena

olized wa Uz 0V Go- 14

ws - ' GEOS5

Dust Aerosol Opticat Thickoess

Same color scheme is used

24 br {forecost valid Wed 00z 2011-06-15
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Current Status and Performance

FORTHYECry,
agf‘.‘?, i e gf”'«

Dust Source Function

Function of surface topographic depression, surface wetness, and surface wind
speed (Ginoux et al. 2001)

S: Source function $g: fraction of clay and silt size
Uge: wind speed at 10 m  u,: threshold wind velocity

A: constant=6.5 w,: surface wetness
@, : particle diameter P P, ¢ particle and air density

Courtesy of Ho-Chun Huang

do not quote or distribute



Use dust source map mapped to T126

gocart_v4a.dust_source.T126.nc

GrA0S: COLAAGES 201903~ 18-12:26

T,

o

Monthly averaged Aerosol Optical Depth (AOD,
column-integrated aerosol extinction coefficient)

MODIS MYDOS_M3.051 Asrooo! D&gﬁ%?&f!h at 550 ne {uniteas}

Monthly average of 550nm ACD for June
2010 from MODIS onboard Aqua {left) and
dust-only NGAC simulations (right}

NGAC

AOD_550nm (Jun 2010)

MODIS Data: Giovanni online data system,
developed and maintained by the NASA DISC

ol Q1B O 0.34 Az 05 05U Geb 0.4 O

Retro NGAC experiment:

*T126 164

°June-Aug, 2010 with one-month spin-up
sMeteorological fields are replaced by oper
T574 GDAS every 24 hour 2
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AOD from NGAC forecasts versus in situ observations (AERON ET)
and satellite measurements (MODIS) at Izana

FC-OBS Bias. Mode! {salu} AOT at 550nm against L1,5 Aeronet AQT at 500nm.
Mean=-0.175. Poriad=002-602 01-30 Jul 2010, FC start his=0. FCRS= 745 24 by 6.

EREREES

Good agreement between
madei and observations near
the source region

Comparisan of madel {salu) and MODIS AQT al 550nm and L1 5 Aeronet AOT a1 500nm aver
{zana (28.31°N, 16.5°W). Model: 00UT, 1-30 Jul 2010, T+6 10 T+24.
¢ MODIS AOT Tatal FC ADT

/ AERONET total AOD (L1.5) This is a dust-dominated site

" safison of model {fh9z} and MODIS AOT at 550nm and L1.5 Aeconct AOT at 500nm over
— Izana (28.31°N, 16 5°W). Modal; 00UT, 1-30 Jun 2011, T+3 to T+24.

MQDIS total AOD- B NGAC dust AOD * 2 BIODIS ADT TewiFEAOT iy fon > Back Caiban

Total AOD NRT MACC
Dust AOD
Sulfate AOD

02| . /\/

Pl e s o4 e

We thank Phl!lppe Goloub for the efforts in
establishing and maintaining Izana site.

Coutersy of Luke Jones of ECMWF

CECMWEF

FC -OBS Bias. Mode! (salu} AOT at 550nm against L1,5 Aeronet AOT at 500nm.,
Meane-0.175. Period=00Z-00Z 01-30 Jul 2010. FC start hrs=0. FCRS=T+6->24 by 6.

It is challenging to evalute
dust-only NGAC over the areas
affected by other aerosol
species

Comparison of model {salu} and MODIS ACT at580nm and 1.1.5 Aeronet AQT at 500nm over
Key_Biscayne (25.73°N, 80 1B’W) Model: QOUT, 1-30 jul 2010, T+6 o T+24.
KOS ACT Tera 10 AGT

35 : This site is influenced by sulfate,

3 . OC, and dust aerosols
25 1parison of model (1h92) and MODIS AOT a1 550nm and L1 § Aeronet AOT at 500nm ovar

Rey_Biscayne (25.73°N, B0 16°W). Madel: 00UT, 1-30 Jun 2011, T3 1o T+24,
" WODIS AOYT Yo PO ADT Tt ¢z Black Garban
2
. Total AOD
. NRT MACC
. . Dust AOD :

; . Sulfate AOD

o . - OC AOD',
e e * /-\w/“\_* e o .

We thank Kenneth Voss for the efforts in ::l_
establishing and maintaining Key Biscayne site. '

Coutersy of Luke Jones of ECMWF

ESECMWF
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NRT Dust Forecasting

Experimental (non-operational)

= EMC parallel on NCEP's CCS (dev)

« Executable compiled from NEMS
code repositery

¢ 120-hr dust-only forecast once
per day (00Z})

< ICs: Aerosols from previous day
forecast and meteorology from
operational GDAS

e 3-hourly products: 3d distribution
of dust aerosols (5 hins from
0.1~-10 pm)

15

oo

E0Y .

s

Q05 9

= Automatic output archive, post-processing and web update since June 11, 2011

= Same physics and dynamics as operational GFS with the following exceptions:

— Lower resolution (T126 L64)

—~ Use RAS with convective transport and tracer scavenging

— Turn off aerosol-radiation feedback

do not quote or distribute
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Web page for NRT NGAC dust forecasts

L Mk ebed B G © i ackiiminiidn | tegn {5 G | } pecgtn O Chasn Crgeesss 2 Vet Py -Mm O moeemaens o -

NEMS GFS Aerosol Component L

Experimental (Non-Operational) Dust Forecasts

Modetng domizin
b

2011061700 24hr Feat clrl Column AOD at 550nm

TIZBRGACVarT 3| e
Seléet Varmble: -
Fhiowl Fi0wmADD 211

Sl :r)-iod:l!nrr
]sanomlm:
W bw !
i.lun 7=
i)

BAQFC EMC
KCEP NOAA
HRL ERA

Send Comanents

] Sl | A e

17

NRT NGAC dust forecasts (regional)

2011087400 00hr Fest prz Column AQD at 550nm
A3 0

G CouAats

109 e o g9 Re e ww 6w 2e 2o 8§
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(ICAP)

International Cooperative for Aerosol Prediction

Dust AQD for 24-hr forecast valid 2011-07-21 00Z

UTC GOCAST Fomenst 14074,

1e-023

S

"NAAPS (NRL}

R NGAC (NCEP)

Modeled dust AGD, 120-hr forecast, initialized from 2011-07-20 00Z

[T v A e € ke sratmicn o
R A et e

& Dakar { & Cape i Barbados [

25 H »en 20

14N, 16W | & Verde 16N, 130, 59w [| |
- P e oo i
fro NGAC : éju NGAC 22 gjm :
S1xo ;, ‘éuo gm NGAC 5
I N i i
S1o \ A \ 2 1e :

o . P ]

o) e L H 2y T T T 273] “7\\“__’?‘ — H

ey, £ 2 N i, %, %, iy s s, T B N Y

Courtesy of Walter Sessions (NRL) 1 19

Plans toward FY12 implementation

— Use NCEP unified post for post-processing

— Set up aerosol verification system
e Satellite: MODIS AOD, CALIPSO backscatter

* Ground-based: AERONET AOD, backscatter from lidar
network (MPLNET, EARLINET, SKYNET)

— Refine and optimize the NGAC (revisit removal,
emission..etc)

— Code delivery to NCO by Dec 2011
— Operational implementation targeted for Mar 2012
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Beyond Dust forecasting

21

Aerosol Lateral Boundary Conditions:
Trans-Atfantic dust transport

inline GF3-GOCART (prz) PM2.5 Dust m*) LBC
at IB(E 0)7/25/2010 (g/=)

w Verification with AIRNOW surface PM

ja0004 observations shows great enhancement
11000 2 . .
10000 ;:° using dynamic LBCs from GOCART
g
2 Hodel Predictions Compared to AIRNOW PM2.5
§= over 'Miami Fire Station #5 'FL Lat=25.795 Lon= ~80.216
= O Observed
0 # CMAQ base run
0 CMAQ with offline GOCART
» ’ B CMAQ with inline GOCART

s ey et .
90 180 270 380 450 540 830 Y20 510 900 990 108011701260135 5

CHAQ Model Boundary Periphery (grid) n D
o
= 15
= | eft panel: Dust influx at CMAQ boundaries e
from NGAC simulations
s Right panel: Baseline CMAQ simulation with
static LBCs versus experimental CMAQ o lila AL T 70, oL WG
simulations with dynamic LBCs from NGAC and TIME (UTC)

off-line GFS-GOCART
Youhua Tang and Ho-Chun Huang (EMC AQ team)

22
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Grimsvoin eruption {21 May 2011)
Left panel: Ash forecast from London VAAC

Right panel: NGAC ash forecast at level 32 (correspodngigog1 F&QIZH%OO/FLSSO [green dash] on the

TR #

B

R T

4u2 2011052306

Eae)

L

VA ADVISORY SURMMIT ELEV: 1725

DIG: 20110522/18002 ABVISORY NR: 2011/608
VAAC: LONDGH [NFO SQURCE: ICELANTIC NET OFFICE

VOLCANO: GRIMSVOTN 1703- AVIATION COLOUR CODE: UNKNOWN
bzl ERUPTION DETAILS: GRIMSVOTN ERUPTED
PSN: N6425 W01720 ARODUND 20110521/1300Z. AT 22108002 PLUNE
AREA: ICELAND HEIGHT HAS DECREASED TO ARCUND 10K#

e G e @a wa

e e

NGAC dust module has been modified to forecast volcanic ashes.
Results from the prototype ash system are qualitative, as the focus is on plume transport pattern. 23

EEP

Outcomes of the aerosol component

° Prototype system for NEMS-CHEM

* Enable NCEP to produce global short-range chemical
weather forecasts

* Provide lateral aerosol boundary conditions for regional air
quality forecast system

* Create aerosol information needed for atmospheric
correction in satellite retrievals

* Provide a first step toward an aerosol data assimilation
capability at NCEP

* Allow NCEP to explore aerosol-chemistry-climate
interaction in the climate system

24
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Summary

The AQ forecasting at NOAA/NCEP is an objective and
systematic system. At present time, Taiwan lacks
objective and systematic AQ forecasting.

For a successful AQ forecasting, it needs a lot of effort
in different areas (model development, emissions, pre-
operational testing, implementation, and verification).
I am glad that | learn from you on this trip for
information of those critical components.

Among those, | feel an objective verification is very
important in air quality forecasting for Taiwan EPA.
Taiwan EPA needs to build verification first.

Taiwan EPA and NOAA should have a collaboration in
future on AQ forecasting, but we need to build a
similar AQ forecasting system in Taiwan.
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