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Review of June 1 2005 —May 30 2006

University of Houston Air Quality Forecasting

Systems
Spatial Resolution
36 km : U.S. Continent
12 km : 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
(0t day 18 CST - 0" day 23 CST)
Forecasting : 48 hrs

(1t 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 Domaiﬁs - F-h1/F2
(June 2005 — May 2006)
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2005 UH AQF systems (F-1 & F-2)

MM5 simulations (24 CPUSs)

F1=UH mode; F-2=MM5 default
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Time series of regional daily max ozone
June 2005 — May 2006

SETX Regional Max Ozane: 08/01/05 to 05/31,/06
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Medel (ppb)

O3: June 2005 — May 2006

L e B B L B L Average Site Daily Peak by Month (Jun05—May06)
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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



Uzone (ppb)

O3: June 2005 — May 2006

Aversge Day—time Ozone by Month (Jun05-May06) 50 __ Average Night—time Ozome by Month
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-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
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PM Model &Obs. Differences
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Summary of Hourly PM2.5 Forecasting Performance: 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
(Oth day 18 CST - 0" day 23 CST)
Forecasting : 46 hrs

(1t day 00 CST — 2" 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 + TEIl imputed & projected for 2005 + CMAQ v4.4
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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

E Aug. 25" - Friday, Aug. 26t - 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 préjected from 2000 E"iy 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 (2006)
VOC emissions for imputation after SIP

2000 2007

2000 Additonal VOC (Daily Inventory) 2007 Additonal VOC (Daily Inventory

K

Adj_PA00 L Adj_PA07 L
VOC_DY (tons/day) _L‘ VOC_DY (tons/day) ..L‘
> 0.0001-0.0100 \‘ > 0.0000-0.0100 \‘
@ 00101-00500 @ 00101-00500
251250 25 5 75 10 251250 25 5 75 10
® 00501 -0.1000 o™ ™ | Kilometers ® 00501 -0.1000 o™ ™ | Kilometers
& 01001 -1 0000 & 01001 -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 MOBILEG6 emissions

HGBS8 Link 2000 N HGBS8 Link 2007 N

NOX (g/hr/link) NOX (g/hr/link)
—— 0.1730 - 5000.0000 —— 0.0689 - 50000000
—— 50000001 - 20000 0000 — 5000.0001 - 20000 0000

——— 200000001 - 50000 0000 20 10 0 20 10 50 80 ——— 20000 0001 - 50000 0000 20 10 0 20 40 60 80
s 50000.0001 - 100000.0000 ™ ™, | Kilometers — 50000.0001 - 100000.0000 ™ ™ | Kilometers
100000 0001 - 250000 0000 100000 0001 - 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 config.)
* 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)

CMAQ (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
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Monitoring sites for Dallas & Houston domain F2

IR e ‘
| s
iy - /
: ,
‘ *76 1
i L ™
] S
»—{L/f
. -
T
A
S e
5 / 2
N/ 027 -
3
¢ - 5
o4 - % e
.
.
01
A X Model: F2
1




Medel (ppbl

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

F-1: 15 sites




PM2.5 CAMS site location
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F1 : Daily Average PMZ2.5
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F2 : Daily Average FM2.5
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Detailed daily average analysis

F1 Forecasting Results

(Analysis of F2 on-going)



Overall performance of F1: Spatial distribution

PM2.5 Conc. during TexAQS2

Contour=Model, Cirlce=0bs.



Overall performance of F1 : Spatial distribution

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

Contonr=Model, Cirlce=0bs. Contour=Model, Cirlce=0bs. Contonr=Model, Cirlce=0bs.

PM2.5 Conc. for Sep. PM2.5 Conc. for Oct.
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Bugle plot for II daily avg.
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TS plot for Jun.~Oct. 2006

plot for daily average datafor F1_
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Da|Iy average anaIyS|s for each S|te Fl



Statistics for daily average of each

sites: F1

Statistics for Jun.~Oct. 2006

Site ID | nData |Meam M| Mean O | Stdev M | Stdev_O MB ME 10A R R"2
78 139 15,25 12.00 676 5.91 226 512 065 (.50 0.25
8 120 19,32 13.44 778 65.21 5,87 .26 0.58 048 0.23

654 153 .88 10.35 6.24 6.26 -2.48 491 0.65 0.47 0.22
15 152 16.4%9 13.54 732 5.59 2.95 589 065 046 0.21
64 153 10,32 10.35 .85 .26 -0.032 4 86 0,70 0.45 0.21
1 150 18.40 14,48 7.95 6.08 3.91 £, 90 0.61 0.41 0.17
35 147 17 68 12.92 8.36 .13 4776 74 0.59 0.41 0.16
54 152 1243 14.51 .93 5.90 -2.08 3,39 0.65 0.40 0.16
34 153 954 11.28 6. 87 5.87 -1.74 5253 063 (.36 0.13

309 153 19.18 12.48 7.96 5.41 6. 70 8.10 0.49 (.36 0.13
45 134 10,91 12.24 6.44 6.43 -1.33 330 0.63 0.35 0.12

311 135 12.12 16.95 .19 14 87 -4 84 8.84 043 (.30 0.0%

303 120 11.17 14.08 642 .53 -2.91 576 0.5 0,30 0.09
55 153 19.08 17.24 865 .59 1.84 7.44 052 022 0.05

416 46 18.36 13.90 8.94 .87 4.46 759 0.46 0.15 0.02

Avg. - 14.54 13.38 731 6.75 1.16 6.42 0.59 0.37 0.15




Spatial distribution of stats. Index during
TexAQS-Il: F1

Correlation Coefficient(R) during TexA(Q52 Index of igreenwnt(lﬂ A) during TexAQS':!
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Bar chart for daily average of each

Caily—avg. of each site during TexAQSZ
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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)
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