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1. CB-4 & SAPRC Comparison

e 2000 TexAQS Episode with
TEI2000/imputed HRVOC

e 2006 TexAQS-2 Sept 6-8 Episode with
TEI2000/imputed HRVOC

e 2006 TexAQS-2 Sept 6-8 Episode with 2005
projected El
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TexAQS 2000
Episode

NOAA Aircraft

Ozone
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(b) CAMx SAPRC99
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CAMx with CB-4 well simulated O3 peak but overpredicted with SAPRC
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L NOAA—AL ve CMAQ_Q7S_04k

BOG0

4500

0o

Atitude (m}

1500

o

11200 11:30 12:00 12:30 1300 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00

TIME (CST)

Observed 02 — Simulated 03 —— Simulated PBL

Altitude

TIME (CST)

Observed 02 — Simulated 03 —— Simulated PBEL

CMAQ with CB-4 underestimated O3 peak but well predicted with SAPRC
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CAMx with CB-4 and SAPRC both overpredicted HNOS, including the background

(c) CMAQ CB-4

HNO3: NOAA—AL vs CMAQ_Q79_04k
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CMAQ with CB-4 overpredicted HNO3 slightly, but SAPRC compared well with obs.
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2006 simulations: AQF - F2, 4-km resolution

To compare CMAQ simulations between CB-4 and SAPRC99 for projected EI
(lower NOXx) at 2005 level

CMAQ4.4, CB4, Projected EI for 2005
CMAQ4.4, SAPRC, Projected EI for 2005
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Figure. Spatial plots of daily maximum 1-hour ozone concentrations with
(a) CB4 and (b) SAPRC99 chemical mechanisms for August 15th, 2006.
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2006 simulations: AQF - F2, 4-km resolution

To compare CMAQ simulations between CB-4 and SAPRC99 for projected EI
(lower NOXx) at 2005 level

CMAQ4.4, CB4, Projected EI for 2005
CMAQ4.4, SAPRC, Projected EI for 2005
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Figure. Spatial plots of daily maximum 1-hour ozone concentrations with
(a) CB4 and (b) SAPRC99 chemical mechanisms for August 16th, 2006.

University of Houston



2006 simulations: AQF - F2, 4-km resolution

To compare CMAQ simulations between CB-4 and SAPRC99 for projected EI
(lower NOXx) at 2005 level

CMAQ4.4, CB4, Projected EI for 2005
CMAQ4.4, SAPRC, Projected EI for 2005
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Figure. Spatial plots of daily maximum 1-hour ozone concentrations with
(a) CB4 and (b) SAPRC99 chemical mechanisms for August 18th, 2006.
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2006 simulations: AQF - F2, 4-km resolution

To compare CMAQ simulations between CB-4 and SAPRC99 for projected EI
(lower NOXx) at 2005 level

CMAQ4.4, CB4, Projected EI for 2005
CMAQ4.4, SAPRC, Projected EI for 2005
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Figure. Spatial plots of daily maximum 1-hour ozone concentrations with
(a) CB4 and (b) SAPRC99 chemical mechanisms for August 21st, 2006.
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Dallas area — ozone

Dallas Hinton, O3

Dallas Hinten St C4—D1/CBU/A'|6'I
T

{20 [T O I A B e R ARAA Ra
. J
% 4
[V 4
o
— 2
E o]
= o
« 3

4] T T TR TR T T TP TR T P T T T T T TN AT AT
18 0 81218 0 61218 0 61218 0 612186 0 61218 0 61218 0 B 1218 0O & 1218
TIME (CST} 815 2416 217 a/18 814 2420 221 8/22
o Observed — (B4 ==+ 5APRC33

In general, SAPRC99 produces higher PAN,
HONO, but lower HNO3, HCHO

3.0 [T T e e R e e T

225

HNOS (PPEY)
I
o
T

7.3

0.0 1 Lot L Ll Ll
18 0 81212 0 61218 0 61218 0 61218 0 61218 0 61218 O E1218 0 & 1218
TIME [C5T) 8418 8/18 8417 8/18 819 8420 8/21 8/22
o Observed — (B4 ==+ SAPRC3Y

University of Houston

6.0

4.5

FAN [PPBEY)

30r

2

[ T T D PO DT D FUS 0T B DT PUR PUR TS PPN T PUR PR TS U PO PRI P TN S
18 0 61218 0 61218 0 61278 0 B1218 0 61218 0 B 1218 0 B 1218 0 61218
TIME [CST) 8/15 2/1E /17 a/18 8/19 /20 a/21 /22
o Observed — (B4 == SAPRCIT
[ e e e i ey
.20 T T T T T T T T
0,15 3
=
o
o
=
(=]
=
=1
T

1

8 0 81218 0 61218 0 61218 0 B1218 0 61218 0 61218 © B1218 0O & 1218

TIME [CST) 8/15 2/1E /17 a/18 8/19 /20 a/21 /22
o Observed — (B4 == SAPRCIT
[ e e e i ey
0.0 T T T T ARRRAR T T T
225 3
=
m
o
&
= 1501 -
[=1
T
[+
T

18 0 61218 0 61218 0
TIME (CST)

1218 © & 1218
8/22

61218 0 1218 0 E1215 0 B 1218 0O B

8417 e/l 8420 8/21

—-—- SAPRCIS

8415 819

o Observed

8/18
— (B4



Houston area — ozone

Houston Aldine, O3
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2. Sensitivity to Initial condition

ina .. Clean conditions
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3. MM5 AQF vs. Assimilation
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Statistical summary (provided by Dr. XiangShang Li)
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Comparison of Wind

Wind(m/s) 20060831 : 6 Houston sites
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Comparison of Wind
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Temperaturey s {C)

Temparaturey s {C)

MM5 MS-FDDA Assimilation Results

Temperature 8/31 Humidity

Regional average (51sites) Regional average (13sites)
2 N LA LN L LN L L L L L L L L L LN LN L INLENN LA BNL BN RLEN DL B "IC'EI'I'I'I'I'I'I'I‘I'I'I'I'I'I'I'I‘I'I'I'1'I'I'I'_
[ 20060831 ] 20060831
35 - ~. B8O
- : 5
2
30 '§ B0
E
=
I
25 k. 40
- e
L i
L 7]
20F 4 % 20
L% I I IO P IO SO N OO AN U ANV B N RN RN AU TR AR A A A A 0I|.I|I]l]l|||l|.l|.l|I]I]IlllJlJlJllllJlJllllIll-
01 2 3 45 68 7 8 9101112131415 1617 1818 20 21 22 23 01 2 3 4 5 B 7 & 9101112131415 1617 1819 20 21 22 23
Tirne {CET) Time {CST)
@ Obs, AQF MNS 9/01 @ Chg,  ee— A MNS
Regional average (51sites) Regional average (13sites)
N LI LN NI BRI SN L L L B LI NN BN BN LI BN BN LI BNLAN BNLNN BNLEN BLEN BALEN L ‘IGU_'I'I'I'I'I'I'I‘I'I'I'I'I'I'I'I‘I'I'I']'I'I'I'_
[ 20060901 ] r 20060901
35k 4 - s80F ot -
[ ] E -
- ] B, _'_)_,.—r—'”—"{_\"\\;\
I - - -
30 = T BOF
C ] E I N
- = B
I L
25:— _g 40-— |
L P}
L o L J
L w - 4
20F 4 % 20F -
L[S ISP I IO Y IS O OO U SO U IO BN (NN ST NV U U BN O R N A A O—I|I|I]l]||I|l|.l|.l|I]I]IlllllJlJllllJlJllllI|I-
01 2 3 4 5 6B 7 8B 9101112131415 1617 1818 20 21 22 23 01 2 3 4 5 B 7 & 9101112131415 1617 1819 20 21 22 23

Tirne {CET) Time {CST)



MM5 MS-FDDA Assimilation Results
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AQF vs MS-FDDA Met.

O3 comparison (Daytime 8/31/06 )
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O3 comparison
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Simulated 03 (ppb)

O3 comparison (Daytime, 9/26/06 )

Daytime hourly data pairs :

AQF vs MS-FDDA Met.
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Conclusive Remarks

CB4 vs. SAPRC

 For 2000, CMAQ with SAPRC performed well both O3, HNO3
 (CB4 generated more HNO3 less PAN

« SAPRC generated less HNO3 more PAN, thus higher O3
productivity at O3 > 90 ppb

« SAPRC overpredcted medium range O3 a few ppb

 For 2006, CB-4 with 2000 EI and projected 2005 (actually 2003
NOx) compared: show small difference in O3.

« With SAPRC, high O3 enhancement area coinicides with the
downwind area of high HRVOC emissions.

« SAPRC with 2000 EI overpredicted observation at 60 ppb range, but
compared well with O3 > 90 ppb.

MS-FDDA

MM5 multi-stage 4D data assimilation runs are promising, but need
to be evaluated and improved further
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