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LIDAR (DIAL)
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Figure 3.9. Mie scattering lidar particle monitoring at an iron-alloy plant. From Fredriksson
et al. (1976).

Differential Absorption Lidar (DIAL) Concept
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LIDAR
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Sample ozone profiles and aerosol
scattering ratio profileshowing a cirrus
cloud layer and two strong PSC layers.
The ozoneprofile labeled "Elastic' was
derived from the elastic wavelength
pairwhile the other was derived using the
Raman backscatterwavelengths. The
shading and error bars denote the
statistical uncertainty.
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Figure 3.13. Recording at the South Pole of the mesospheric sodium layer (seen in resonance
fluorescence) and polar stratospheric clouds (seen in Mie backscatter). From Collins et al. (1992).



Satelliten

Etna July 2001

Scientists of the German Space Agency (DLR) in Oberpfaffenhofen hawve been monitoring the
eruptions of the Etna valcano since Mid of July with the GOME instrument on board ERS-2. The
satellite data show a region southeast of Sicily, where the atmosphere is polluted with a
concentration of sulphur dioxide (S0, 3 up to 10 times higher than normal. To give an idea of

. the scale, the size of the area of dense concentration is close in size to that of Germany.

GOME Data Processor - 302 retrieval

12-14 July 2001 22-24 July 2001

Area covered by
enhanced S0,

Yalues approx.
1000 km = 200 km
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Satelliten

A. Backscatter Ultraviolet B. Occultation
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Satelliten

GOME (Global Ozone Monitoring Experiment)

n=d epzitial |integrati0n time | area
reSOlLJtlor] ! :l TELESCONE ; PREDISPERSER . CHAMMEL
| [sec] | [kmZ2] J e semnsicn
| 0.00375 | 40%20 Pl S E P i
SN DEFISER " ; GREING &4
| 1.5 | 40x% 320 Rese e v - 3
e & 1 U - _ EEAM
| 12 |approx. 100x960 S [ = _ - e E
Lane s o p
Ejr:;atc;ctgi]gi e O3, NOZ, 02, 04, H20 (major absorber) ‘:‘;“::‘1
e Br, QClO, 502, HZ2CO {minor absorber)
e MNO {mesospheric emission) CHRHEL #3
CHAMMEL #1
:;?Eiee\?QS e DOAS: total column densities
technigues & optimal estimation: profiles (only O3)
other data macroscopic cloud parameters, aerosol index,
surface reflectivity, solar variability, UV index




Satelliten
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SCIAMACHY Instrument

Sate I I Ite n The SCIAMACHY instrument is a 8 channel grating spectrometer measuring in nadir,
limb, and occultation (both solar and lunar) geometries. SCIAMACHY covers the spec-
tral region from 220 to 2400 nm with a spectral resolution of 0.25 nm in the UV, 0.4 nm
inthe visible and less inthe NIR. The size of the nadir ground-pixels depends on wave-
length range and solar elevation and can be as small as 60 x 30 km2. The instrument
was launched on ENVISAT in a sun-synchronuous orbit on March 1st, 2002 and is in
nominal operation since August 2002.

Using the Differential Optical Absorption Spectroscopy (DOAS) technique, a number
of atmaspheric trace gases can be retrieved from the spectra, including O,, NO,, BrO,
0OCIO, S0,, HCHO, and H,0. In the absence of clouds, a large part of the photons
observed by SCIAMACHY in the nadir have penetrated down to the troposphere, and
global maps of tropospheric concentration fields can be derived from the measure-
ments.

Compared to GOME, the SCIAMACHY instrument has several advantages for nadir
measurements, in particular the better spatial resolution and the ability to provide a
nearly collocated stratospheric profile for each nadir measurement, which in principle
willenable accurate tropospheric columns to be derived without external information.

IUP Heidelberg

Mean tropospheric NO, VCD from SCIAMACHY (January 2003-June 2004) IR
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Satelliten

Altitude [km]

Sciamachy O3 Data for 2008/05/07 (Orbit 32340)
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Satelliten
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Satelliten

Tropospheric NO, derived from SCIAMACHY
measurements from August 2002 to July 2003
(60 x 30 km?) is compared to tropospheric NO,
from GOME in the same time period. In the
upper panel, all GOME measurements (320 x 40
km?2) from July 2002 to June 2003 have been
used, in the lower panel only "narrow swath"
pixels (80 x 40 km?) from GOME are taken into
account.
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Satelliten
A-train
(Afternoon train)



Satelliten
A-train
(Afternoon train)
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Satelliten Aura 8.5.2008, letzten 24 Stunden
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Satelliten MLS (Microwave Limb Sounder)

Barath et al., J. Geophys. Res.,
98, 10751 (1993)



Satelliten MLS (Microwave Limb Sounder)



Satelliten MLS (Microwave Limb Sounder)



Satelliten MLS (Microwave Limb Sounder)



Satelliten MLS (Microwave Limb Sounder)



