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DC-8 Flight #7 JJHCHO->H+HCO] on 3/7/2001
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DC-8 Flight #8 SO4 on 3/9/2001
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DC-8 Flight #8 Acetaldehyde on 3/9/2001
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DC-8 Flight #8 Black Carbon on 3/9/2001

25 . . . . . . . 12000
Observed Black Carbon  ---+--
SH-ORIG Black Carbon  —>—
SH-ORIG-VOC2 Black Carbon -
Flight Height (m) -
- 10000
- 8000
- 6000
- 4000
- 2000
0
11
TIME (GMT)
DC-8 Flight #8 S-Albedo on 3/9/2001
T T T 12000
Observed S-Albedo -+
SH-ORIG StAlbedo —=—
Alb
10000
8000
6000
4000
2000
o
TIME (GMT)
DC-8 Flight #8 J-O3D on 3/9/2001
0.0001 T T T T T T 12000
Observed J-O3D -+
SH-ORIG J-03D ——
9e-05 SH-ORIG-VOC2 J-03D -
Flight Height (m) -
- 10000
8e-05
7e-05
- 8000
6e-05
5e-05 - 6000
4e-05
- 4000
3e-05
2e-05
- 2000
1le-05
0 0
1 2 3 4 5 6 7 8 9 10 11
TIME (GMT)
DC-8 Flight #8 JJ[HNO2->OH+NO] on 3/9/2001
0.0045 T T T T T T T T 12000
Observed JJHNO2->OH+NO] - -+ -
SH-ORIG J[HNO2->0OH+NO] ——
0.004 SH-ORIG-VOC2 J[HNO2->0H+NO] -
a Flight Height (m) -
- 10000
0.0035
0.003 - 8000
0.0025
- 6000
0.002
0.0015 - 4000
0.001
- 2000
0.0005 |
0 o
1 2 3 4 5 6 7 8 9 11
TIME (GMT)

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)



J-HNO3 (1/s)

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

J-Acetone (1/s)

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

4e-05

2e-05

4e-06

3.5e-06

3e-06

2.5e-06

2e-06

1.5e-06

1e-06

5e-07 [

DC-8 Flight #8 J-HNO3 on 3/9/2001
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DC-8 Flight #9 SO4 on 3/10/2001
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DC-8 Flight #9 Acetaldehyde on 3/10/2001
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DC-8 Flight #10 H20 on 3/13/2001
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DC-8 Flight #10 Acetaldehyde on 3/13/2001
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Black Carbon (ug/std m3)
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DC-8 Flight #10 Black Carbon on 3/13/2001
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J-HNO3 (1/s)

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

J-Acetone (1/s)

DC-8 Flight #10 J-HNO3 on 3/13/2001
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J[HCHO->H+HCO] (1/s)

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

DC-8 Flight #10 J[HCHO->H+HCO] on 3/13/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

OH (ppbv)

TRACE-P DC-8 Flight #11

DC-8 Flight #11 O3 on 3/17/2001
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DC-8 Flight #11 H20 on 3/17/2001

3e+07 T T T T T
Observed H20 -+
SH-ORIG H20 ——
SH-ORIG-VOC2 H20 -
Flight Height (m;
2.5e+07 | |
2e+07 | |
1.5e+07
1e+07
5e+06 [ 1
o
1 9
TIME (GMT)
DC-8 Flight#11 CO on 3/17/2001
350 T T T T T T T
Observed CO -+
SH-ORIG CO —>—
SH-ORIG-VOC2 CO -
Fllghl Height (m) -
300 |- o J
250
200
150 |
100 1
50 . - . . | . .
1 2 3 4 5 6 7 8 9
TIME (GMT)
DC-8 Flight #11 NO2 on 3/17/2001
0.4 T T T T T T
Observed NO2 ---+--
SH-ORIG NO2
SH-ORIG-VOC2 NO2 - T
Flight Height (m) -
0.25 7
0.2
0.15 J
01} )
0.05
0 b
1 2 3 4 5 7 8 9
TIME (GMT)
DC-8 Flight #11 HNO3 on 3/17/2001
0.5 T T T T
Observed HNO3 -+
SH-ORIG HNO3 ——
0.45 SH-ORIG-VOC2 HNO3 - T
Flight Height (m)
04 i 1
035 |
0.3
0.25
0.2
0.15
0.1 |
0.05 4
0
1 2 3 4 5 7 8 9
TIME (GMT)

11000

~ 10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

11000

- 10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)



SO2 (ppbv)

RNO3 (ppbv)

Propane (ppbv)

Propene (ppbv)

DC-8 Flight #11 SO2 on 3/17/2001
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0.5

DC-8 Flight #11 SO4 on 3/17/2001
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Formaldehyde (ppbv)

Acetone (ppbv)

PPN (ppbv)

H202 (ppbv)

DC-8 Flight #11 Formaldehyde on 3/17/2001
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DC-8 Flight #11 Acetaldehyde on 3/17/2001
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J-NO2 (1/s) AOE-550nm (1/m) Benzene+Toluene [ARO1] (ppbv)

J-H202 (1/s)

DC-8 Flight #11 Benzene+Toluene [ARO1] on 3/17/2001
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Black Carbon (ug/std m3)

S-Albedo

J-03D (1/s)

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

DC-8 Flight #11 Black Carbon on 3/17/2001
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J-HNO3 (1/s)

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

J-Acetone (1/s)

DC-8 Flight #11 J-HNO3 on 3/17/2001
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DC-8 Flight #11 J[HCHO->H+HCO] on 3/17/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

OH (ppbv)

DC-8 Flight #12 O3 on 3/18/2001

TRACE-P DC-8 Flight #12

DC-8 Flight #12 H20 on 3/18/2001
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DC-8 Flight #12 SO4 on 3/18/2001
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DC-8 Flight #12 Formaldehyde on 3/18/2001
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DC-8 Flight #12 Acetaldehyde on 3/18/2001
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DC-8 Flight #12 Black Carbon on 3/18/2001
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DC-8 Flight #12 J[HCHO->H+HCO] on 3/18/2001
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TRACE-P DC-8 Flight #13

DC-8 Flight #13 O3 on 3/20/2001
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DC-8 Flight #13 H20 on 3/20/2001
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DC-8 Flight #13 SO4 on 3/20/2001
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DC-8 Flight #13 Formaldehyde on 3/20/2001
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DC-8 Flight #13 Acetaldehyde on 3/20/2001
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Black Carbon (ug/std m3)

S-Albedo
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J[HNO2->0H+NO] (1/s)

DC-8 Flight #13 Black Carbon on 3/20/2001
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J-HNO3 (1/s)

J[HCHO->H2+CO] (1/s)
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DC-8 Flight #13 JJHCHO->H+HCO] on 3/20/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

OH (ppbv)

TRACE-P DC-8 Flight #14

DC-8 Flight #14 O3 on 3/23/2001
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DC-8 Flight #14 H20 on 3/23/2001

2.5e+07 . . . . . . . 12000
Observed H20 -+
SH-ORIG H20 ——
SH-ORIG-VOC2 H20 -
Flight Height (m) -
S - 10000
2e+07
- 8000
1.5e+07
- 6000
1e+07
- 4000
5e+06
- 2000
[ s = 0
23 24 25 26 27 28 29 30 31 32 33
TIME (GMT)
DC-8 Flight #14 CO on 3/23/2001
300 T T T T T T T T 12000
Qbserved CO -+ -
-ORIG CO —>—
sHERN-voc2 co -
ht Height (m) -
T - 10000
250 Pl
- 8000
200
- 6000
150
- 4000
100 -
- 2000
50 . . . . . 0
23 24 25 28 29 31 32 33
TIME (GMT)
DC-8 Flight #14 NO2 on 3/23/2001
0.2 T T T T T T 12000

" Observed NO2 -+

0
TIME (GMT)
DC-8 Flight #14 HNO3 on 3/23/2001
* ‘ ' ' ' T T T 12000
Observed HNO3 -+ -+ --
SH-ORIG HNO3 ——
SH-ORIG-VOC2 HNO3 -
a Flight Height (m)
o - 10000
12
- 8000
1k
°r - 6000
0.6
4000
0.4
2000
0.2
’ 0
23 p

TIME (GMT)

10000

8000

6000

4000

2000

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)



SO2 (ppbv)

RNO3 (ppbv)

Propane (ppbv)

Propene (ppbv)

DC-8 Flight #14 SO2 on 3/23/2001
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DC-8 Flight #14 SO4 on 3/23/2001
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DC-8 Flight #14 Formaldehyde on 3/23/2001 DC-8 Flight #14 Acetaldehyde on 3/23/2001
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J-NO2 (1/s) AOE-550nm (1/m) Benzene+Toluene [ARO1] (ppbv)

J-H202 (1/s)

DC-8 Flight #14 Benzene+Toluene [ARO1] on 3/23/2001
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DC-8 Flight #14 Black Carbon on 3/23/2001
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DC-8 Flight #14 S-Albedo on 3/23/2001
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DC-8 Flight #14 J-O3D on 3/23/2001

33

7e-05

6e-05

5e-05

4e-05

3e-05

2e-05

1e-05

T T
Observed J-O3D -+
SH-ORIG J-03D ——

SH-ORIG-VOC2 J-03D -
Flight Height (m) -

0.004

0.0035

0.003

0.0025

0.002

0.0015

0.001

0.0005

3 24 25 26 27 28 29 30 31 32
TIME (GMT)
DC-8 Flight #14 JHNO2->0H+NO] on 3/23/2001
j j j j Observed JJHNO2->OH+NO] -+
SH-ORIG J[HNO2->0OH+NO] ——
H-ORIG-VOC2 JIHNO2->OH+NO] -
r Flight Height (m) -
e |
L L L b L L L 1 L L
23 24 25 26 27 28 29 30 31 32

TIME (GMT)

33

12000

10000

8000

6000

4000

2000

12000

10000

8000

6000

4000

2000

12000

10000

8000

6000

4000

2000

12000

10000

8000

6000

4000

2000

Altitude (m)

Altitude (m)

Altitude (m)

Altitude (m)



J-HNO3 (1/s)

J[HCHO->H2+CO] (1/s)
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DC-8 Flight #14 J-Acetone on 3/23/2001

33

3.5e-06

3e-06 |-

2.5e-06 -

2e-06

1.5e-06 [

1e-06 |-

5e-07 |

T T T T T T T
Observed J-Acetone ---+--
SH-ORIG J-Acetone —>—
SH-ORIG-VOC2 J-Acetone -

Flight Height (m) -

12000

- 10000

8000

- 6000

- 4000

- 2000

23

25 26 27 28 29 30

TIME (GMT)

@
2
£ 8
I
P
T
3 I
Y
< O
I
[}
L
5
@
2
o
_ 0
g 3
&
P
I
5 ©
£ 7
< O
I
o
2}
T
o
=
E
P
3
2
<

45

DC-8 Flight #14 J[HCHO->H+HCO] on 3/23/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

OH (ppbv)

TRACE-P DC-8 Flight #15

DC-8 Flight #15 O3 on 3/26/2001
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DC-8 Flight #15 Liquid-Water on 3/26/2001
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SH-ORIG-VOC2 Liquid-Water - -
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DC-8 Flight #15 NO on 3/26/2001
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e + 10000
0.16 5
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0.04
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23
TIME (GMT)
DC-8 Flight #15 OH on 3/26/2001
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DC-8 Flight #15 H20 on 3/26/2001
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DC-8 Flight #15 CO on 3/26/2001
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DC-8 Flight #15 NO2 on 3/26/2001
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DC-8 Flight #15 HNO3 on 3/26/2001
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SO2 (ppbv)

RNO3 (ppbv)

Propane (ppbv)

Propene (ppbv)

DC-8 Flight #15 SO2 on 3/26/2001
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DC-8 Flight #15 Propene on 3/26/2001
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DC-8 Flight #15 SO4 on 3/26/2001
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DC-8 Flight #15 Ethane on 3/26/2001
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DC-8 Flight #15 Ethene on 3/26/2001
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DC-8 Flight #15 Ethyne on 3/26/2001
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Formaldehyde (ppbv)

Acetone (ppbv)

PPN (ppbv)

H202 (ppbv)

DC-8 Flight #15 Formaldehyde on 3/26/2001

TIME (GMT)
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DC-8 Flight #15 Acetaldehyde on 3/26/2001

45 T T T T T T T 12000
Observed Acetaldehyde -~ -+ -
SH-ORIG Acetaldehyde ——
4t SH-ORIG-VO&2 Acetaldehyde
[Flight Height (m) -
H I 10000
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15 F 4000
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DC-8 Flight #15 PAN on 3/26/2001
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X Flight Height (m) -
10000
8000
6000
4000
2000
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DC-8 Flight #15 MEK on 3/26/2001
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DC-8 Flight #15 HO2 on 3/26/2001
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J-NO2 (1/s) AOE-550nm (1/m) Benzene+Toluene [ARO1] (ppbv)

J-H202 (1/s)

DC-8 Flight #15 Benzene+Toluene [ARO1] on 3/26/2001

T T T T T T T T
Observed Benzene+Toluene [ARO1] ---+--
SH-ORIG Benzepe+Toluene [ARO1] ——
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DC-8 Flight #15 AOE-550nm on 3/26/2001
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DC-8 Flight #15 J-NO2 on 3/26/2001
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DC-8 Flight #15 J-H202 on 3/26/2001
2e-05 T T T T T T T T 12000
Observed J-H202 -+~
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Black Carbon (ug/std m3)

S-Albedo

J-03D (1/s)

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

DC-8 Flight #15 Black Carbon on 3/26/2001

5 T T T T T T T 12000
Observed Black Carbon  ---+--
SH-ORIG Black Carbon ——+
45+ SH-ORIG-VOC?2 Black Carbon -
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DC-8 Flight #15 S-Albedo on 3/26/2001
1 T T T 12000
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DC-8 Flight #15 J-O3D on 3/26/2001
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DC-8 Flight #15 J[HNO2->OH+NO] on 3/26/2001
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J-HNO3 (1/s)

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

J-Acetone (1/s)
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DC-8 Flight #15 J-HNO3 on 3/26/2001
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DC-8 Flight #15 JJHCHO->H+HCO] on 3/26/2001
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03 (ppbv)

Liquid-Water (ug/std m3)

NO (ppbv)

OH (ppbv)

TRACE-P DC-8 Flight #16

DC-8 Flight #16 O3 on 3/29/2001

95 T T T T T T 12000
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DC-8 Flight #16 Liquid-Water on 3/29/2001
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Observed Liquid-Water ---+---
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SH-ORIG-VOC? Liquid-Water ---x---
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DC-8 Flight #16 NO on 3/29/2001
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DC-8 Flight #16 OH on 3/29/2001
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0.00018
10000
0.00016 -
0.00014
8000
0.00012 |-
0.0001 6000
8e-05
4000
6e-05 |-
4e-05
2000
*
2e-05 [+ 4
+ Wtkﬁ”*%‘t%f
0
18 19 20

TIME (GMT)

51

€z
g &
g
< I
£ 3
~ 2
s B
3 8
3 2
£ 9
< O
€3
g =
£ 3
< z
E 32
s 2
s &
g &
S =
£ 8
<(I

DC-8 Flight #16 H20 on 3/29/2001
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DC-8 Flight #16 CO on 3/29/2001
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DC-8 Flight #16 NO2 on 3/29/2001
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DC-8 Flight #16 HNO3 on 3/29/2001
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SO2 (ppbv)

RNO3 (ppbv)

Propane (ppbv)

Propene (ppbv)

DC-8 Flight #16 SO2 on 3/29/2001

3 T T T T T T T 12000
Observed SO2 - -+
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T SH-ORIG-VOCASO2 -
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DC-8 Flight #16 RNO3 on 3/29/2001
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DC-8 Flight #16 Propane on 3/29/2001
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Observed Propane ---+---
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DC-8 Flight #16 Propene on 3/29/2001
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DC-8 Flight #16 SO4 on 3/29/2001
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DC-8 Flight #16 Ethane on 3/29/2001
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DC-8 Flight #16 Ethene on 3/29/2001
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DC-8 Flight #16 Ethyne on 3/29/2001
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Formaldehyde (ppbv)

Acetone (ppbv)

PPN (ppbv)

H202 (ppbv)

DC-8 Flight #16 Formaldehyde on 3/29/2001
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DC-8 Flight #16 H202 on 3/29/2001
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DC-8 Flight #16 Acetaldehyde on 3/29/2001
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Black Carbon (ug/std m3)

S-Albedo

J-03D (1/s)

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

DC-8 Flight #16 Black Carbon on 3/29/2001
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DC-8 Flight #16 J[HCHO->H+HCO] on 3/29/2001
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DC-8 Flight #17 O3 on 3/31/2001

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

450 T T T T T
Observed O3 -+
SH-ORIG 03 ——
400 SH-ORIG-VOC2 03 B
Flight Height (m) -
350 - 1
300
250
200
150 |-
100 |
50 |- J
0 . . . . .
0 3 4 5 6 7 8
TIME (GMT)
DC-8 Flight #17 Liquid-Water on 3/31/2001
25000 T T T T T T
Observed Liquid-Water ---+---
SH-ORIG Liquid-Water —<—
SH-ORIG-VOC2 Liquid-Wats B
Flight Height (r
20000 B
15000 [ B
10000 B
5000 [ | g
0
0 2 3 4 5 6 7 8
TIME (GMT)
DC-8 Flight #17 NO on 3/31/2001
0.2 T T T T T T
Observed NO -+
+ SH-ORIG NO —>—
0.18 H SH-ORIG-VOC2 NO B
H Flight Height (m) -
016 | i E
0.14 B
012 B
0.1 B
0.08 B
0.06 i
0.04 B
0.02 B
0
0 8
TIME (GMT)
DC-8 Flight #17 OH on 3/31/2001
0.00011 T T T T T
Observed OH -+
SH-ORIG OH —<—
0.0001 - SH-ORIG-VQC2 OH - B
Flight Heifht (m) -
9e-05 |
8e-05
7e-05 |
6e-05 |-
5e-05 |-
4e-05
305 - i
2e-05 - )
1e-05 | 7
0 . . . . . .
0 2 3 4 5 6 7 8
TIME (GMT)

€z
g &
g
< I
£ 3
~ 2
s B
3 8
3 2
£ 9
< O
€3
g =
£ 3
< z
E 32
s 2
s &
g &
S =
£ 8
<(I

56

DC-8 Flight #17 H20 on 3/31/2001
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DC-8 Flight #17 SO2 on 3/31/2001
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Formaldehyde (ppbv)

Acetone (ppbv)

PPN (ppbv)

H202 (ppbv)
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DC-8 Flight #17 Acetaldehyde on 3/31/2001
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J-NO2 (1/s) AOE-550nm (1/m) Benzene+Toluene [ARO1] (ppbv)

J-H202 (1/s)

DC-8 Flight #17 Benzene+Toluene [ARO1] on 3/31/2001
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DC-8 Flight #17 Black Carbon on 3/31/2001
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J-HNO3 (1/s)

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

J-Acetone (1/s)
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