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TRACE-P P-3 Flight #9

P-3 Flight #9 O3 on 3/7/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)
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OH (ppbv)
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)

P-3 Flight #10 HO2 on 3/9/2001

0.04 . . . . T 7000
Observed HO2 -+
Modeling HO2 —=—
Flight Height (m) --------
0.035 4 6000
0.03
- 5000
0.025 =
~ 2
- 4000 B g
2 o
0.02 g 8
43000 = &
o
0.015 T
- 2000
0.01
0.005 - 1000
0 0
1 4 5 6 7 8 9
TIME (GMT)
P-3 Flight #10 Benzene+Toluene [ARO1] on 3/9/2001
0.8 T T T T T T 7000
Observed Benzene+Toluene [ARO1] -+ -
Modeling Benzene+Toluene [ARO1] —x—
Flight Height (m) --------
07 - 6000
- 5000
£
{4000 £ 2
° E
Py
ER
£ 8
43000 <
o
<
- 2000
- 1000
0
9
TIME (GMT)
P-3 Flight #10 S-Albedo on 3/9/2001
L T T 7000
iObserved S-Albedo ---+--
Modeli -Albedo —>—
thj?ﬁ‘ eight (m) -
, - 6000
e
¥
- 5000
44000 & 7
= 3
s =
s o
2 o
13000 = %
- 2000
- 1000
i L 0
7 8 9
TIME (GMT)
P-3 Flight #10 J-O3D on 3/9/2001
0.00012 T T T T 7000
Observed J-O3D -~ -+
Modeling J-03D ——
Flight Height (m) --------
0.0001 1 8000
- 5000
8e-05
- 4000 B %
6e-05 g g
£ Q
{3000 T %
4e-05
- 2000
2e-05 1 1000
0 0
9

TIME (GMT)

14

P-3 Flight #10 HO2+RO2 on 3/9/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)
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03 (ppbv)

Liquid-Water (ug/std m3)
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NOy (ppbv)
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Ethane (ppbv)

Ethene (ppbv)

P-3 Flight #11 HNO3 on 3/10/2001
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P-3 Flight #11 SO2 on 3/10/2001
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P-3 Flight #11 Ethyne on 3/10/2001
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P-3 Flight #11 MPAN on 3/10/2001
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P-3 Flight #11 Formaldehyde on 3/10/2001
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)

P-3 Flight #11 HO2 on 3/10/2001
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HO2+RO2 (ppbv)

AOE-550nm (1/m)

J-NO2 (1/s)

J-H202 (1/s)

P-3 Flight #11 HO2+RO2 on 3/10/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)

P-3 Flight #11 J[HNO2->OH+NO] on 3/10/2001
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P-3 Flight #11 J-Acetone on 3/10/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

NOy (ppbv)

TRACE-P P-3 Flight #12
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P-3 Flight #12 SO2 on 3/13/2001
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)

P-3 Flight #12 HO2 on 3/13/2001
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P-3 Flight #12 HO2+RO2 on 3/13/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)

P-3 Flight #12 J[HNO2->OH+NO] on 3/13/2001

0.0045 T T T T T T
Observed JJHNO2->OH+NO] -~ -+ --
Modeling JHNO2->OH+NO] ——
0.004 Flight Helgh} (m)
0.0035
0.003
0.0025
0.002
0.0015
0.001
0.0005
0 L L L L £ L L
1 2 3 4 5 6 7 8
TIME (GMT)
P-3 Flight #12 JJHCHO->H+HCO] on 3/13/2001
9e-05 T T T T T T
Observed JJHCHO->H+HCO] - -+ -
Modeling JJHCHO->H+HCO] —x—
8e-05 Flight Helgr‘w (m) -
7e-05
6e-05
5e-05
4e-05
36-05 [
2e-05
1e-05
0
1 2 3 4 5 6 7 8
TIME (GMT)
P-3 Flight #12 J[CH3CHO->CH3+HCO] on 3/13/2001
2.5e-05 T T T T T T T
Observed JJCH3CHO->CH3+HCO] -~ -+
Modeling JCH3CHO->CH3+HCO] —>—
Flight Height () ==:----
2e-05
1.5e-05
1e-05 [
5e-06
0
1 2 3 4 5 6 7 8
TIME (GMT)

8000

7000

6000

5000

4000

3000

2000

1000

8000

7000

6000

5000

4000

3000

2000

1000

8000

7000

6000

5000

4000

3000

2000

1000

= °
£ 3=
2 o
3 o
£ z
E=
z
2
4
2 @
s ¢
g ¢
=R
< O
<I
o
)
5
- @
E 2
Py
g 5
ER]
< <
£

25

1.8e-06

1.6e-06

1.4e-06

1.2e-06

1le-06

8e-07

6e-07 |-,

4e-07 ¥

2e-07

0.00012

0.0001

8e-05

6e-05

405 |}

2e-05

3e-06

2.5e-06

2e-06

1.5e-06

1e-06 |

5e-07

P-3 Flight #12 J-HNO3 on 3/13/2001

T T T

Observed JHNOS -+
Modeling J-HNO3 —=—
Flight Height (i) ==:-----

TIME (GMT)
P-3 Flight #12 JJHCHO->H2+CO] on 3/13/2001

T T T

Observed JHCHO->H2+CO] -+
Modeling JHCHO->H2+CO] —x—
Flight Height () -

TIME (GMT)
P-3 Flight #12 J-Acetone on 3/13/2001

T T T T T T
Observed J-Acetone
Modeling J-Aceton:
Flight Height (i)

TIME (GMT)

8000

7000

6000

5000

4000

3000

2000

1000

8000

7000

6000

5000

4000

3000

2000

1000

8000

7000

6000

5000

4000

3000

2000

1000

Altitude (m)

Altitude (m)

Altitude (m)



03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

NOy (ppbv)

TRACE-P P-3 Flight #13

P-3 Flight #13 O3 on 3/17/2001

80 T T T T T
Observed O3 -+
Modeling O3 —<—
Flight Height (m) --
1
10 L L L —
1 3 4 5 6 7 8 9
TIME (GMT)
P-3 Flight #13 Liquid-Water on 3/17/2001
140000 T T T T T T
Qbserved Liquid-Water ---~+--
Modeling Liquid-Water —s—
H Flight Height (m) --
120000 - 1 ]
100000
80000
60000
40000
20000 [
0 "
1 3 5
TIME (GMT)
P-3 Flight #13 NO on 3/17/2001
0.18 T T T T T T
Observed NO -+
Modeling NO —=—
0.16 | Flight Height (m) ---::5

TIME (GMT)
P-3 Flight #13 NOy on 3/17/2001

T T T T Ol‘:served NO{/ B
Modeling NOy —<—
Flight Height¥m) -- -

TIME (GMT)

H 2000

6000

5000

4000

3000

1000

6000

5000

4000

3000

H 2000

1 1000

6000

5000

4000

3000

4 2000

1000

6000

5000

4000

3000

Kl 2000

1000
+

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)

26

H20 (ppbv)
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NO2 (ppbv)

OH (ppbv)

P-3 Flight #13 H20 on 3/17/2001
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P-3 Flight #13 HNO3 on 3/17/2001
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P-3 Flight #13 SO2 on 3/17/2001
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Ethyne (ppbv)

Acetaldehyde (ppbv)

PAN (ppbv)

MPAN (ppbv)
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P-3 Flight #13 Formaldehyde on 3/17/2001
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)
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J-HNO3 (1/s)

J[HCHO->H2+CO] (1/s)

J-Acetone (1/s)

P-3 Flight #13 J-HNO3 on 3/17/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

NOy (ppbv)
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OH (ppbv)

P-3 Flight #14 H20 on 3/18/2001
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P-3 Flight #14 SO2 on 3/18/2001
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P-3 Flight #14 Formaldehyde on 3/18/2001
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P-3 Flight #14 HO2+RO2 on 3/18/2001

0.05 . . . . . T 6000
Observed HO2+RO2 - -+ -
Modeling HO2+R0O2 —<—
0.045 | |, Flight Height (m) --------
- 5000
0.04 | |
0.035
- 4000
0.03
0.025 | - 3000
0.02 |-
- 2000
0.015 |
0.01 |-
- 1000
0.005 |
0 0
2 3 4 5 6 7 9 10
TIME (GMT)
P-3 Flight #14 AOE-550nm on 3/18/2001
0.0007 T T T T T T T 6000
Observed AOE-550nm -+
Modeling AOE-550nm ——
Flight Height (m) --------
0.0006 - i 1 s000
0.0005 |
: - 4000
0.0004
- 3000
0.0003
- 2000
0.0002
0.0001 71
o : RT3 o
2 3 4 5 6 7 8 9 10
TIME (GMT)
P-3 Flight #14 J-NO2 on 3/18/2001
0.018 T T T T T T T 6000
Observed J-NO2 - -+
Modeling J-NO2 —<—
0.016 | Flight Height (m) --------
- 5000
0.014
0.012 - 4000
0.01
- 3000
0.008
0.006 - 2000
0.004
- 1000
0.002
0 0
2 3 4 5 6 7 8 9 10
TIME (GMT)
P-3 Flight #14 J-H202 on 3/18/2001
1.6e-05 T T T T T T 6000
Observed J-H202 -+
Modeling J-H202 —=—
Flight Height (m) --------
14605 ight Height (m)
- 5000
1.2e-05
- 4000
1le-05
8e-06 - 3000
6e-06
- 2000
4e-06
- 1000
2e-06
0 0
3 4 5 6 7 8 9 10

TIME (GMT)

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)



J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)

P-3 Flight #14 J[HNO2->OH+NO] on 3/18/2001

0.004

0.0035

0.003

0.0025

0.002

0.0015

0.001

0.0005

T

T

Obser:/ed J[HNO§—>0H+No]' N
Modeling J[HNO2->OH+NO]
Flight Height (m) --------

IV

6000

- 5000

- 4000

3000

- 2000

- 1000

TIME (GMT)

P-3 Flight #14 JJHCHO->H+HCO] on 3/18/2001

7e-05

6e-05 [ |

5e-05

4e-05

3e-05

2e-05

1le-05

T

T

Observed JHCHO->H+HGO] -+
Modeling JHCHO->H+HGO] —x—
m) -----es

-

Flight Height

6000

- 5000

- 4000

- 3000

- 2000

1000

1.8e-05

1.6e-05

1.4e-05

1.2e-05

1le-05

8e-06

6e-06

4e-06

2e-06

6

TIME (GMT)

P-3 Flight #14 J[CH3CHO->CH3+HCO] on 3/18/2001

10

T

T

Observed JCH3CHO->CH3+HCO] -+
Modeling J[CH3CHO->CH3+HCO
Flight Height (m) --------

IV

6000

- 5000

4000

- 3000

- 2000

- 1000

TIME (GMT)

10

= °
£ 3=
2 o
3 o
£ z
E=
z
2
4
2 @
s ¢
g ¢
=R
< O
<I
o
)
5
- @
E 2
Py
g 5
ER]
< <
£

35

1.6e-06

1.4e-06

1.2e-06

1e-06

8e-07

6e-07

4e-07

2e-07

0.00012

0.0001

8e-05

6e-05

4e-05

2e-05

2.5e-06

2e-06

1.5e-06

1le-06

5e-07

P-3 Flight #14 J-HNO3 on 3/18/2001

T T T T T 6000
Observed J-HNO3 - -+~
Modeling J-HNO3 —=—
Flight Height (m) --------
- 5000
- 4000
3000
2000
1000
0
TIME (GMT)
P-3 Flight #14 J[HCHO->H2+CQ] on 3/18/2001
T T T T T 6000
Observed JJHCHO->H2+CO] - -+ -
Modeling JJHCHO->H2+C0] ——
Flight Height (m) -------
- 5000
- 4000
- 3000
- 2000
- 1000
0
10
TIME (GMT)
P-3 Flight #14 J-Acetone on 3/18/2001
T T T T T T 6000
Observed J-Acetane -+ -
Modeling J-Acetone —<—
Flight Height (m) --------
- 5000
- 4000
- 3000
- 2000
- 1000
0
10

TIME (GMT)

Altitude (m)

Altitude (m)

Altitude (m)



03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

NOy (ppbv)

85

TRACE-P P-3 Flight #15

P-3 Flight #15 O3 on 3/21/2001

80 |

70

65 -

60 |

45

40

T T T

bbsew 0'3 e ]
Modeling 03 ——
Flight He|§ht (m) ----

35

140000

120000

100000

80000

60000

40000

20000

TIME (GMT)

P-3 Flight #15 Liquid-Water on 3/21/2001

' ' " j bbserved L‘\quld-Water‘ b
Modeling Liquid-Water —s—
Flight Height (m) --------

TIME (GMT)

P-3 Flight #15 NO on 3/21/2001

T T T T T

TIME (GMT)
P-3 Flight #15 NOy on 3/21/2001

30

25 |

20 |

10

' ' ' ' j Oi:served N0§/ B

Modeling NOy —<—

Flight Height (m) --------
+

TIME (GMT)

6000

5000

4000

3000

2000

1000

6000

5000

4000

3000

2000

1000

6000

5000

4000

3000

2000

1000

6000

5000

4000

3000

2000

1000

Altitude (m)
H20 (ppbv)

Altitude (m)

CO (ppbv)

Altitude (m)

NO2 (ppbv)

Altitude (m)
OH (ppbv)

36

1.6e+07

1.4e+07

1.2e+07

1le+07

8e+06

6e+06

4e+06

2e+06

P-3 Flight #15 H20 on 3/21/2001

T T

Observed H20 -+

Modeling H20 —=—

Flight Height (m) --------
+

6000

5000

4000

3000

2000

1000

TIME (GMT)

P-3 Flight #15 CO on 3/21/2001

600

550

500

450 |

400 |

350 -

300

250 |

T T T

Observed CO - 1

Modeling CO —=—
Flight Height (m) ----

6000

i -{ s000

: 4 4000

3000

2000

1000

50

TIME (GMT)

P-3 Flight #15 NO2 on 3/21/2001

0.8

07 |

03

T T T

Ok;sewed NO'Z [
Modeling NO2 ——
Flight Height (m) --------

6000

5000

4000

3000

2000

1000

0.0003

0.00025

0.0002

0.00015

0.0001

5e-05

TIME (GMT)
P-3 Flight #15 OH on 3/21/2001

T T T

Ot‘tserved OH' e
Modeling OH —<—
Flight Height (m) --------

6000

5000

4000

3000

2000

1000

TIME (GMT)

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)



HNOS3 (ppbv)

S04 (ppbv)

Ethane (ppbv)

Ethene (ppbv)

35

P-3 Flight #15 HNO3 on 3/21/2001

N
T

[nd
2
T

05 |

T T T

Observed HNOS -+
Modeling HNO3  —<—
Flight Height (m) --------

TIME (GMT)

P-3 Flight #15 SO4 on 3/21/2001

[
o
T

N
T

[nd
2
T

T T

T T
Observed SO4 -+
Modeling SO4 —x—

Flight Hpjghx (m) -

b/

TIME (GMT)
P-3 Flight #15 Ethane on 3/21/2001

35

[
2
T

N
T

15

T T

Observed Ethane -~

Modeling Ethane —»—
Flight Height (m) -------

25

TIME (GMT)

P-3 Flight #15 Ethene on 3/21/2001

[nd
2
T

05 |

T T T

TIME (GMT)

Observed Ethene -
Modeling Ethene ——+
Flight Height (m) ----

6000

5000

4000

3000

2000

1000

6000

5000

4000

3000

2000

1000

6000

5000

4000

3000

2000

1000

6000

5000

4000

3000

2000

1000

€z
g &
£ 3
< @
E 3
E g
s &
g &
S o
£ 8
<BC
-~ z
E @
E =
s S
g 9
S 2
£ g
< 9

[N
-~ 2
E @
E 3
T £
3 9
5 2
£ 2
< 9

a

37

P-3 Flight #15 SO2 on 3/21/2001
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P-3 Flight #15 J-HNO3 on 3/21/2001
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P-3 Flight #16 Formaldehyde on 3/23/2001
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)
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P-3 Flight #16 HO2+RO2 on 3/23/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)

P-3 Flight #16 J[HNO2->OH+NO] on 3/23/2001
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P-3 Flight #16 J-HNO3 on 3/23/2001
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P-3 Flight #16 J-Acetone on 3/23/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

NOy (ppbv)

P-3 Flight #17 O3 on 3/27/2001
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P-3 Flight #17 H20 on 3/27/2001
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Ethyne (ppbv)

Acetaldehyde (ppbv)

PAN (ppbv)

MPAN (ppbv)

P-3 Flight #17 Ethyne on 3/27/2001
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P-3 Flight #17 Formaldehyde on 3/27/2001
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)

P-3 Flight #17 HO2 on 3/27/2001
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P-3 Flight #17 HO2+RO2 on 3/27/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)
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P-3 Flight #18 HO2+RO2 on 3/30/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)
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P-3 Flight #18 J-HNO3 on 3/30/2001
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TRACE-P P-3 Flight #19
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P-3 Flight #19 SO2 on 4/2/2001
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S-Albedo Benzene+Toluene [ARO1] (ppbv) HO2 (ppbv)

J-03D (1/s)

P-3 Flight #19 HO2 on 4/2/2001
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0.04

P-3 Flight #19 HO2+RO2 on 4/2/2001
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P-3 Flight #19 J-H202 on 4/2/2001
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J[HCHO->H+HCO] (1/s) J[HNO2->0H+NO] (1/s)

J[CH3CHO->CH3+HCO] (1/s)

P-3 Flight #19 J[HNO2->OH+NO] on 4/2/2001
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P-3 Flight #19 J-HNO3 on 4/2/2001
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