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 MAD-CAT campaign

» Azimuthal distribution of O, and NO,
— Comparison of the different instruments
— Comparison to simulations

— Comparison to Car-DOAS

« Conclusion
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MAD-CAT: Instruments and Aims

FUR CHEMIE

16 MAX-DOAS instruments

- 6 azimuth scanning instruments
Car-MAX-DOAS operated by 3 groups
NO2-CE-DOAS (Heidelberg)

Aeronet-Station on the same building

Compare DSCDs of the instruments

Intensive Phase: June to
begin of July 2013

Extended Phase: until mid of
October 2013

Investigate azimuth distributions

-3- EGU General Assembly 2014, Vienna, Julia Remmers



Multi Axis DOAS — Comparison Campaign %"
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Azimuthal Comparisons

FUR CHEMIE

Focus on 1 day: 18.06.13 —— aimost clear

broken clouds {cirrus)
broken clouds (cumulus)
] ] m—— hroken clouds (multiple layers)
. ' (cirrus)
Used as comparison/quality check: AllSkyCam | = full cover(multple ayers)
Aeronet, AlISky Camera |
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Azimuth scans: round view

FUR CHEMIE

Off-axis

50 100 10V
(m|n|mum) 1 scan every 2 hours - several groups made more

measurements
* Elevation: 2°
« Dally reference
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O  Bremen Siesse
'Z Boulder coee’
Heidelberg ot
All Instruments, full Day O Maing
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- The results of the different instruments are in good agreement
- Good spatial and temporal resolution
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All instruments, daily development
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18.06.13, O4 DSCDs at 13 +/- 0.25h UTC, 2°.

b m @

* %

Bremen
Boulder
Mainz
L=0.8 km
L=1.0 km
L=1.5 km

6000
5000F 1
wn
£
o
(oY)
8 4000 .
o
£
¥, 3000 -
S L
o * ¥ K * -
2 2000f L L el fahs o, a4l s f L x
Ov ) ¥ o 2 i * ;
1000F .
O 1 'l b 1 1 1 1
0 50 100 150 200 250 300 350
Azimuth Angle

-18 - NORS workshop, 7th November 2014, Julia Remmers

MAX-PLANCK-GESELLSCHAFT



O, 4530
0o OO e .
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18.06.13, O4 DSCDs at 16 +/- 0.25h UTC, 2°.
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All instruments, daily development
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All instruments, daily development
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All instruments, daily development

12 UTC (+/-0.25h)

x 10" 18.06.13, O4 DSCDs at 12 +/- 0.25h UTC, 2°.

N

w
&)
|

w
T

N
&)
L]

Bremen

- . = Boulder

o Heidelberg
F 3 s ; ] A Mainz

—
$))
L]
L

NO2 DSCD molec/cm?
N
o0
| ]
|
[ ]

-_—
L
®
(] ]
n .
]

o

4
L}
v

0 50 100 150 200 250 300 350
Azimuth Angle

29 MAX-PLANCK-GESELLSCHAFT

NORS workshop, 7th November 2014, Julia Remmers




NO,:
All instruments, daily development

x 10" 18.06.13, O4 DSCDs at 13 +/- 0.25h UTC, 2°.
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All instruments, daily development

14 UTC (+/-0.25h)

x 10" 18.06.13, O4 DSCDs at 14 +/- 0.25h UTC, 2°.
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All instruments, daily development
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x 10" 18.06.13, O4 DSCDs at 15 +/- 0.25h UTC, 2°.
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All instruments, daily development

16 UTC (+/-0.25h)

x 10" 18.06.13, O4 DSCDs at 16 +/- 0.25h UTC, 2°.
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All instruments, daily development

17 UTC (+/-0.25h)

x 10" 18.06.13, O4 DSCDs at 17 +/- 0.25h UTC, 2°.
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NO,:

All instruments, daily development
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Y LR
Comparison to Model

FUR CHEMIE

» Possible causes for the variation:
— SZA/SRAA dependence
— Aerosols
— Variations in NO, distribution

« RTM:
— Aerosol layer height: 1km
— AOD: 0.3 (mean found by Aeronet)
— Aerosol shape: box profile
— Trace gas shape: box profile

— Use geometrical mean NO, VCD to convert DAMF to DSCD
(AMF=SCD/VCD)
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Comparison to Car-DOAS
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NO,:
Comparison to Car-DOAS

2013.6.18 - 10:37-11:06
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NO,:
Comparison to Car-DOAS

2013.6.18 - 13:06-13:35
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Conclusion & Outlook

FUR CHEMIE

* Good agreement between the instruments for O, and NO,,
DSCDs

* The variation in the DSCDs of O, are mostly caused by
dependence on SZA and SRAA

« The variation in the DSCDs of NO2 are much larger than the
variation induced by variation in SRAA

« First comparisons to Car-DOAS show good agreements

« Compare the whole data set

 Include other groups

« Do profile inversions
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Thanks to all MAD-CAT participants!




