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Presentation Topics

@ Evaluation of AQF for June, 1st 2005 — Ma
y, 315t 2006

@ Evaluation of AQF for June, 1st 2006 — Oc
tober, 31st 2006

@ Transition to Assessment Study: MMS
AQF vs. Assimilation




Review of June 1 2005 —-May 30 2006

University of Houston

ETAQ Forecasting Systems
Spatial Resolution
36 km : U.S. Continent
12km  : East Texas (2005) State of Texas, Louisiana (2006)
04 km : Houston and Galveston Area (05) & Dallas-Fort Worth area (06)
MMS5 — with 43 layers
CMAQ - With 23 layers

Operation Period and Duration (May 2005 ~ Current)

Spin-up :6 hrs
(Ot day 18 CST — 0t day 23 CST)
Forecasting : 48 hrs

(15t day 00 CST — 2 day 23 CST)

Two Different Air Quality Forecasting Systems

Forecasting 1 (F-1) : MM5 modified by UH + Emission + CMAQ v4.4
Forecasting 2 (F-2) : Default MM5 + Emission + CMAQ v4.4




Modeling Domains — F1/F2
(June 2005 - May 2006)
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2005 UH AQF systems (F-1 & F-2)

MM5 simulations (24 CPUs)

F1=UH mode; F-2=MM5 default
Download 36 km domain 36 km domain 12 km domain 12 km domain 04 km domain 04 km domain
1t day | 2nd day > | 1% day | 2" day | 1% day | 2 day
ETA Forecast
1CPU 1CPU 1CPU 1CPU 1CPU 1CPU
A 4 v \ 4 \ \ 4 A 4
MCIP 36 km MCIP 36 km MCIP 12 km MCIP 12 km MCIP 04 km MCIP 04 km
1t day 2" day 1 day 1t day 1%t day 1% day
SMOKE 36 km SMOKE 36 km SMOKE 12 km SMOKE 12 km SMOKE 04 km SMOKE 04 km
1%t day 2" day 1st day 2" day 1st day 2" day
\ 4 v
36 km domain || 36 kmdomain
1t day 2" day
Post-Process l l
12 km domain N 12 km domain
. . 1% da 2" da
Visualization u y y
Statistics
Web Display l l )
_ _ ]| Mulicpu
04 km domain 04 km domain
18t day ond day .
Single CPU

CMAQ simulations (36 CPUSs)

Data Flow




Time series of regional daily max ozone
June 2005 — May 2006
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Medel (ppb)

0O3: June 2005 — May 2006
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Scatter plot of regional daily max ozone

-Average site peak ozone is one of the best predicted ozone categories. The R is consistently high for
all the months except for Jan and Nov

- However, the underprediction of regional max



Ozocme (ppb)

0O3: June 2005 — May 2006

KLt

60 H

Average Day—time Qzone by Month (Jun05—May06) 50 . A:veragl,e Night—ﬁime F'Z‘JD? by IMﬂﬂtlh |
£ Oha
?l?{]é.:fiel _ - Model
40 — —

10—

Ozone (pphb)

Average day-time ozone by month Average night-time ozone by month

-Average site peak ozone in the daytime compares well with observed ozone. The R is consistently
high for all the months except for Jan and Nov

- However, the model night time ozone considerably overestimated in the Summer.



Summary of Hourly Ozone Forecasting Performance: 2005 June — 2006 May

Autumg F
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Tirme [CTST)

Serious nighttime bias...
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Summary of Hourly PM2.5 Forecasting Performance

TS plot

: 2005 June — 2006 May
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UH (Univ. of Houston)

AQF (Air Quality Forecasting) Systems
Spatial Resolution

36 km :U.S. Continent

12 km  : East Texas (2005) State of TX, LA, OK, AR, and MS (2006)

04 km : Houston and Galveston Area (F1) / HGA & DFW (F2 & F3)
MMS5 — 43 layers, CMAQ-23 layers

Operation Period and Duration (May 2005 ~ Current)

Spin-up :6 hrs
(Ot day 18 CST - 0" day 23 CST)
Forecasting : 46 hrs

(1t day 00 CST — 2"d day 23 CST)

Different Air Quality Forecasting Systems

Forecast 1 (F1) : MM5 modified by UH + TEI imputed for 2000 + CMAQ v4.4

Forecast 2 (F2) : MM5 modified by UH + TEI imputed & projected for 2005 + CMAQ v4.4
Forecast 3 (F3) : MM5 configured by TAMU + TEI imputed & projected for 2005 + CMAQ v4.4
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Modeling Domains — F2/F 3, TexAQS-II
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Anthropogenic Emissions: for F1
(2005/2006)

TEI 2000 Base5b

— TexAQS 2000 episode used for State Implementation Plan

— The day of Week

B Aug. 25" = Friday, Aug. 261" - Saturday, Aug. 27t - Sunday, Aug.
30" = Monday ~ Thursday

— CB4, SAPRC99, and RADM2
— Area & Non-road: 2000 Emissions Inventory

NEI99 (Final version 3)
— CONUS 36-km domain
— Particulate matters and precursors (NH3, SO2)

Processor: SMOKE version 2.1

— Internal database: TCEQ’s (for spatial and temporal allocation)
Default & TCEQ’s for chemical speciation



Anthropogenic Emissions for F2/F3 (2006)

Projected Texas EGU NOx emissions
after State Implementation Plan (SIP)

2000 TX EGU (Hourly Inventory) 2005 TX EGU (Hourly Inventory) 2007 TX EGU (Hourly Inventory)
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v 2007 emissions inventory were pré]ected from 2000 E"iﬁ with growth and control

factors from TCEQ.
v For HG NOx emissions for 2005, a factor of 1.747 was applied on 2007 EI based on

the 2005/2007 MECT (Mass Emission Cap and Trade) allowances.



Anthropogenic Emissions: for F2/F3 (20006)
VOC emissions for imputation after SIP

2000 - 2007

2000 Additonal VOC (Daily Inventory) 2007 Additonal VOC (Daily Inventory
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1
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&) 0.1001-1.0000 &) 0.1001-1.0000

@ 1.0001 50000 @ 1.0001 50000

v" UH AQF system uses additional VOC emissions at the 2007 level.



MOBILEG6 NOx emissions for 2000 and 2007
2000 2007

HGB Links for MOBILEG emissions HGB Links for MOBILEG emissions

HGBS Link 2000 N HGBS Link 2007 N

——— 01730 - 5000.0000 ﬁL ——— 0.0689 - 5000 0000 +

—— 5000.0001 - 20000 0000 —— 5000.0001 - 200000000

—— 20000.0001 - 50000.0000 20 0 0 20 0 60 a0 ——— 20000.0001 - 50000.0000 20 10 0 20 40 60 80

= 50000.0001 - 100000.0000 o™ ™, | Kilamaters . 50000.0001 - 100000.0000 ™ ™ { Kilameters
s 100000.0001 - 250000.0000 s 1000000001 - 250000.0000

v The emissions amounts for each county, vehicle type, hour and species were
determined for 2005 based on those for 2000 and 2007.
v" Then, the factor was applied on 2007 MOBILEG6 emissions to get 2003 emissions.



What Configurations were used for ETAQ-F 20067

i For ETAQF 2005, we used TCEQ’s 2000 Base5b with imputed
HRVOC

* Was quite successful
* NOx and some VOC emissions might have been too high

I For ETAQF 2006,
Meteorology (F1 = F2=UH MMS5 vs. F3 = TAMU confiq.)

* improved LULC
* improved MREF for stable PBL and transition times (under development)

* cloud; both the subgrid scale explicit scheme at 4-km
* satellite observed sea surface temperature (in preparation for sensitivity testing)

Emissions (F1 = 2000 SIP imputed TEI vs. F2 = F3 = 2005* projected)

* 2005 TEI (projected from 2000 & 2007)

* 2000 HRVOC (instead of 2005 projected)

* Mobile projected for 2003

* satellite-observed fire events (in preparation)

CMAOQ (F1 = HGB 4-km vs. F2 = F3 = Extended 4-km (HGB + DFW)
* with and w/o cloud attenuation

* CB4 for forecasting and SAPRC99 for evaluation (on-going)
* Better regional characterization at 12-km resolution




Performance Analysis of
2006 AQF

- Pollutants : O3, NO, NO2, PM2.5
- Period : 2006.06 — 09
- F1 (2000 TEI) & F2 (2005 projected)



Monitoring site on Houston-Galveston domain F1

-

16

27

39

Model: F1




Monitoring sites for Dallas & Houston domain F2
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Model (pphl

O3 Scatter plot for F1 (daily max)
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Daily Maxim O3 Conc.(ppb)

Daily Maxim O3 Conc.(ppb)
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O3 Scatter plot for F2 (daily max)
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Model (ppb)
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NOx Conc.(ppb)

NOx Conc.(ppb)

NOx daily mean time series for F1 & F2
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PM2.5 CAMS site location

F-1: 15 sites




te location
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Time series for PM2.5 9/3 Synoptic sulfate event
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Scatter diagram for PM2.5
( Daily average)
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Overall performance of F1 : Spatial distribution

PM2.5 Conc. for Jun. PM2.5 Cone. for Jul. PM2.5 Conc. for Aug.

Contonr=Model, Cnlce=0bs. Cuntou1‘=Mode, Cirlce=0Obs. Cuntuur=Mude, Cirlee=0bs.

PM2.5 Conc. for Sep. PM2.5 Conc. for Oct.

Contour=Model, Cirlce=0bs. Contour=Model, Cirlce=0bs.
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3. Tiransition tor Assessment Study:

MIM5 AQF vs. Assimilation
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Statistical summary (provided by Dr. XiangShang Li)
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Wind(m/s) 20060831 : 6 Houston sites
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Wind(m/s) 20060926 : 6 Houston sites
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MIMS MS-EDDA Assimilation Results

Temperature 8/31 Humidity

Regional average (51sites) Regional average (13sites)
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O3 comparison

Ozone Conc. at 20060831:15cst [AQF] Ozone Conc. at 20060831:15cst [MINS]

8/31 15 CST

4 | T
Contonr=Model, Cilce=0bs.

Ozone Conc. at 20060901:04cst [MINS]

\ | TS
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O3 comparison

Ozone Conc. at 20060926:07cst [AQF] Ozone Conc. at 20060926:07cst [NMINS]

9/26 07 CST
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9/27 07 CST

9/27 15 CST

Ozone Conc. at 20060927:07cst [AQF]

O3 comparison

Ozone Conc. at 20060927:07cst [MNS]
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Ozone Conc. at 20060927:15¢cst [AQF]
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AQF vs VIS-FDIDA IViet.
temperature comparison (8/31-9/04,, 2006
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AQF vs VIS-FDIDA IViet.
Ozone-daytime (6/351-9/04i, 2006
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AQF vs VIS-FDIDA IViet.
temperature comparison (9/26-9/27, 2006

All hourly data pm'rs : 20060926 All hourly data pﬂ\'rﬂ : 200608926
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AQF vs VMIS-FDIDA IViet.

Ozone daytime (9/26-9/27, 2006
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Summary of Statistics

Drate

20060831

20060901

20060924
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Summary of Forecasting Difficulties

Need to evaluate performance of MM5 with new NCEP/NAM
Improve meteorological characterizations

 Wind speed (seasonal and day & night bias?)

 PBL height (seasonal and day & night bias?)
Must evaluate predictability of precipitation (met.) and upset
emissions event, as well as long-range transport cases!
Need to set up a smart re-initialization strategy (short term)
Need to use realistic regional BCs (how to obtain?)

Need to evaluate/improve PM precursor emissions
AQF requires to develop a real-time data assimilation system (long-
term)

For AQI prediction for a region, need to add a statistical model
MMS5 multi-stage FDDA runs are promising for generating
assessment output (“short-term”), but further evaluation needed



