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AQD NO, Chemiluminescence

Instrument

* Dual Channel Architecture
* Quantification of NO via Chemiluminescence reaction with O,

* Quantification of NO, via blue light conversion (395nm) to NO, subsequent

Chemiluminescence Reaction with O,
* Independent quantification of NO and NO, mixing ratios / ppt

* System CAST LOD’s
« NO: 4 ppt/10 second data

« NO,: 15 ppt/ 10 second data
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All CAST Flight Altitudes
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O3 mixing ratio

9000

Wwe s e weoe

8000 N f“q_: o smoe 0 " -oo: '}"v'.ﬁ ,'*0:*' -
. ‘ ‘ "

7000

.

6000

" °"?
ot

s 3.3 ‘0;‘: *
. o
00":.‘ s LY K ?.‘:‘

.

5000

Alt / m

4000

3000

2000

1000 -

0 10 20 30 40 50 60 70 80 90 100



Ozone data
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03/ ppbv

Altitude / m

90 - 0
] 1000
80 ~ 2000
- 3000
| 4000
60 5000
] 6000
50
| 7000
40 - 8000
30
20 -
10 -
0 1 v 1 v 1 v 1
0 50 100 150 200

CO / ppbv

O3 / ppbv

90 -
80—-
70-
60—-
50—-
40+
30—-
20—-

10 +

0

100
CO / ppbv

T
150

|
200



Altitude

CAST flights NO data
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03 vs CO with NO
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NOAA HYSPLIT - Analysis

 Flight Analysis for B840, B844 /845 & B836
* 10 day back Trajectory Model

* Comparison of NO, O, CO & Dew Point


https://www.siteadvisor.com/sites/http:/ready.arl.noaa.gov/hypub-bin/trajtype.pl?pip=false&premium=false&client_uid=796806342&client_ver=3.7.1.125&client_type=IEPlugin&suite=false&aff_id=662-3&locale=en_gb&ui=1&os_ver=6.3.0.0

B840 - Guam to Palau (13/02/2014)

£100 120
= 1110 >
= 60 - 100 ‘é
Q
~ 1 7] 90 S~
L 40—_ 180 8
% 20 - | 170
= 201 \ il -
2\ T I“’ 'Iﬂ hw! 1 60
300 - . ) - 360
O 280 - ] ‘L, - 300
= 260- : O (R " 1405
B R ey ( 1120 2
q;) 220—_ Y 1 60 2
o 200 T T T T 0
16 - 10000
Google earth 14 - 1 8000
o) . —— ]
9 13' 16000 E
= g ] — 4000 2
© 1 2000
-1 64 ]
4 N A L S B S B S S — 0

10000 12000 14000 16000 18000 20000 22000 24000 26000



B840 - 10 day back trajectories

NOAA HYSPLIT MODEL
Backward trajectory ending at 0500 UTC 13 Feb 14
GDAS Meteorological Data
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B844 - Guam - Guam (17/2/14 am)
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B844 - 10 day back trajectories

NOAA HYSPLIT MODEL
Backward trajectory ending at 0000 UTC 17 Feb 14
GDAS Meteorological Data
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B845 - Guam - Guam (17/2/14 pm)
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Meters AGL

B845 - 10 day back trajectories

NOAA HYSPLIT MODEL
Backward trajectory ending at 0500 UTC 17 Feb 14
GDAS Meteorological Data
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B836 - Chuuk - Chuuk (4/2/14)
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B836 - 10 day back trajectories

NOAA HYSPLIT MODEL
Backward trajectory ending at 0300 UTC 04 Feb 14
GDAS Meteorological Data
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GEOS-Chem model comparison
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Altitude Comparison - NO/ ppt
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Altitude Comparison - O,
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B844 / 845 - NO
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B844 / 845 - O3

Google earth
C

Googleearth
C

O3/ ppbv

100
¢ O3 meas
O3 GEOS | |
—ALT_GIN
¢
$
O T T T T T T T T T
21:36:00 22:48:00 00:00:00 01:12:00 02:24:00 03:36:00 04:48:00 06:00:00 07:12:00 08:24:00 09:3

{

-10

10000

8000

1 6000

+ 4000

+ 2000



Conclusions

Good instrument performance for NO

NO, artefact problem, not confident in data

Increased O3 and NO higher at higher altitudes

HYSPLIT trajectories show potential long range transport / convective
uplift / lightning NO,

GEOS-Chem model gives similar structure to NO & O; measurements,
especially in plumes

Some difference in absolute concentrations
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