MAX-DOAS measurements of atmospheric composition over the Atlantic Ocean

Lisa K. Behrens?!®, Andreas Hilboll¢!, Enno Peters!, Andreas Richter!, Leonardo Alvaradol, Folkard Wittrock!, John P. Burrows! and Mihalis Vrekoussis?:1
Email: lbehrens@iup.physik.uni-bremen.de &
"Institute of Environmental Physics/Remote Sensing, University of Bremen, Germany EGU s DFG ' y r u m

MARUM - Center for Marine Environmental Sciences, University of Bremen, Germany

1 Project & Ship Cruise 3 Investigation of stratospheric NO,

Motivation: e MAX-DOAS retrieval
e enhanced levels of atmospheric A 2 | ’ ’ ’ ’ ’ ’  the DOAS fit RMS is nearly constant; therefore, a fixed reference o
key pollutants can be identified " B i el SR spectrum is used to analyse the data (17.10.2016, noon) 62280 60 40 20 20 40 60 8092
over the Atlantic Ocean in \ f Lo » a reference SCD (SCD,=2.1*101>molec cm-?) is calculated for £ 7Zt“ml;hdt+°5“mlm ,,,,,,,, ]
global trace gas maps retrieved "S- m‘,}w the 17.10.2016 and added to all SCDs to get total SCDs E“ |t St S NN B U S
from satellite measurements BB BN = : | - : ' ' ! * stratospheric air mass factors (AMF) are calculated with the s3] ‘
] " " : 16.10.\ : E : : o NO VCD mornin ® NO VCD GOME2A . . . —
* the aim of this project was to s | — | o b e ven o | radiative transfer model SCIATRAN to yield total VCDs |
validate these enhanced values Jovs 193%101\0\\“* Joes >£OON 30'ON ZO'ON 10I°N .OOIN 10'05 20 S 3005 A0°S e the pOtential small tropospheric contribution from outflow is 2 .,.
_ by using ship-based JEIDNy o ratitude L] ignored for this analysis S .
Figure 1: Research vessel o . . : S 6 § 10 12 14 16 18 20
Maria S. Merian measurements | Figure 5: Latitudinal dependency of strat. NO, | atitudinal dependency UTC
' o ! ! : o o The latitudinal dependency of stratopheric NO, over the Atlantic h i db o d o d
Cruise and instrument details: R i o Ocean shows a local minimum near the equator and an * the S.at_e ite data are avera_ge etween 10°W and 40°W an Figure 6: Diurnal cycle of strat. NO2
. the project' COPMAR (Continental Outflow of Pollutants Figure 2: Track of ship cruise increase towards the poles. The MAX-DOAS data agree well mU|tIp|IEd by d stratospherlc AMF to get VCDs The diurnal cyle of stratospheric NO, is examplarly
' Red: the whole cruise track illustrated. with the IUP-UB GOME2-A and GOME2-B satellite data e MAX-DOAS: the VCDs are averaged between 88° - 92° solar shown for 15.10.2016. Data with a SZA smaller than

towards the Marine TRoposphere)

(equator crossing time: ~9:30 LT). Due to the diurnal cycle of 92° are shown. Also, all other days show a similar

Yellow: the measurement periods (day).

zenith angle (5ZA), because of the higher sensitivity to the strat.

e took p|ace from Ponta De|gada (AZO res) to Ca pe Town stratospheric NO,,, the satellite measurements are closer to the increase during the day. As shown in Figure 5, during
(SOUth Africa’ Figu re 2) Irnc.)rnlr_lg values (see Figure 6). Prewo_us studies found a similar Diurnal cycle twilight in the morning the NOzlvalues are smaller
atitudinal dependency over the Atlantic Ocean (Kreher et al, . : : : than during twilight in the evening.
e from 08 October 2016 to 25 October 2016 1995 and Senne et al, 1998) and over the Pacific Ocean e the increase during the days due to photochemistry is clearly
» the campaign was part of the cruise MSM58/2 (Peters et al, 2012). visible (Figure 6)

e the ship sailed at nearly constant speed
e a MAX-DOAS (Multi-AXis Differential Optical Absorption Spectrometer) was installed _
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