Long-term observations of reactive trace gases

In the troposphere by remote sensing techniques
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Instruments and Retrieval

e The DOAS-group - one department of the Institute of Measurement Technique: Fig 2: Map of the Bremian ;
Environmental Physics (IUP) - is working since 1993 e Differential Optical Absorption Spectroscopy DOAS network for atmospherjg&
on UV/visible remote measurements of atmospheric (DOAS) on UV/visible sun light scattered measurements (BREDOM)
composition . back and reflected from the atmosphere and 2nd NDACC sites

e Satellite data of the Global Ozone Monitoring | surface

Experiment (GOME), the SCanning Imaging | ® use of Lambert-Beer's law to determine the

Absorption SpectroMeter for Atmospheric | absorption along the effective light path

Ny-Alesund B

CHartographY (SCIAMACHY) and the GOME-2 ® use of radiative transfer simulations to deter-
instrument are analysed with the DOAS algorithm mine the effective light path

and validated by ground based MAX-DOAS mea- Instruments used: M g
Fia 1: Sk tch f th ® BREDOM sites ® Primary NDACC sites 4 Complementary NDACC sites
surements Ig 1: Sketichorthe  GOME SCIAMACHY GOME-2
e Near real time and off-line scientific data products gneeoarﬁle‘:fyﬂgptthe e data from 09.1995 - e data since 08.2002 e data since 01.2007 Ground-based (BREDOM)
from both satellite and ground-based instruments can | | gataliite. The light 6.2003 ® 60 x 30 km® pixels ® 80 x40 km’ pixels ® five permanent stations, all equipped with
be found on our data page (www.doas-bremen.de) observed by the ® 320 x 40 km® pixels ® global coverage ® global coverage Multi Axis Differential Optical Absorption
and on different data bases (e.g. NDACC and satellite is either ® global coverage 6 days 1.5 days Spectroscopy (MAXDOAS) instruments.
CAL/VAL) reflected on the 3 days e 10:00 LT equator @ 9:30 LT equator These instruments are basically UV/visible
: : surface or scattered _ : : . : :
e This study presents selected results focussing on tro- back from the ® 10:30 LT equator crossing crossing spectrometers observing scattered light in
pospheric trace gases. atmosphere. crossing different viewing directions.
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Fig. 5: Monthly averages of tropospheric NO, above Germany (left) and evolution of the summer Fig. 6: Monthly averages of tropospheric NO, above the area around Watukosek Fig. 7: Monthly averaged tropospheric NO, above Eastern China
values (May - August, right). The area used for averaging is (46 - 55°N, 6 - 15°E) (15 - 0°S, 110 - 115°E) derived from GOME, SCIAMACHY, and GOME-2 (30 - 40°N, 110 - 123°E)
® there is a clear seasonal cycle with higher values in winter than in summer measurements. | | | ® the agreement between the different sensors is very good
® the winter values are dominated by large variability which is linked to poor sampling in the ® the agreement between the different sensors is good (note the different scale) ® there is a clear seasonal cycle with higher winter values
cloudy season in combination with pollution events ® there is no conceivable seasonal variation and no apparent trend ® the variability is much smaller than over Germany, mainly as result of
® the agreement between the three sensors is very good in the periods of overlapping ® E| Nino years are associated with large increases in NO, columns which affect a larger averaging area
measurements wide area. This is the result of intense biomass burning in dry years and the e there is a clear upward trend with very large winter values in the latest
® there is a downward trend in the summer values of about 17% over the 12 years which resulting smog. years but also clearly increasing summer columns
appears to level off in the last years e this is mainly due to increased emissions but changes in aerosol load
and associated changes in sensitivity may also contribute
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