DEMONSTRATION OF INFRARED-LASER
OCCULTATION FOR TRACE GASMEASUREMENTSBY
A LONG-RANGE LINK EXPERIMENT

S. Schweitzer*(1)(4), J.-G. Wang (1), G. G. Abad (1), B. Tlaasnil), P. Martin (3), V.
Kasiutsich (3), V. Proschek (2), C. Zwanziger (2), C. Geidg G. Kirchengast (2), P.
Bernath (1)

(1) Department of Chemistry, Univ. of York, York, UK, (2) Weger Center for Climate and Global
Change, Univ. of Graz, Graz, AT, (3) School of Chemical Eegiting and Analytical Science,
University of Manchester, Manchester, UK, (4) Space Reselstitute, Austrian Academy of
Sciences, Graz, AT, (5) MPI for Biogeochemistry, Jena, DE.

The infrared-laser occulation technique (LIO) is a powkdistive occultation method for the
measurement of various atmospheric trace gases. Thisdgeehexploits narrowband laser sig-
nals in the short-wave infrared spectral range (SWIRp2to 2.5,m) to derive the concentra-
tions of several gases via differential absorption spsctopy. Recent studies showed that the
accuracy of trace gas profiles measured using LIO will be ¥égi. In particular, using the
signals which are foreseen for the so-called ACCURATE (Adpieeric Climate and Chemistry
in the UTLS Region and Climate Trend Explorer) mission, tbkeitne mixing ratios of ten trace
gases can be determined accurate to < 1-4 % RMS error throtthieaupper troposphere/lower
stratosphere (UTLS) region. Together with the high veltiesolution, unbiasedness and good
global coverage of the data, which is intrinsic to the oatidh method, the LIO technique is
highly complementary to currently operated measuremettoas.

This presentation will introduce to and provide insighbiain experiment which will demon-
strate the LIO technique for the first time. The experimerit @ ground based and be per-
formed at an altitude of about 2.4 km between two obsenegat this altitude at the Canary
Islands which are about 144 km apart. The instrumentati@dee, i.e. transmitter and re-
ceiver, is currently constructed and tested at the Univ.akYUK, together with the Univ. of
Manchester, UK, with scientific support from the Univ. of @r&T. The measurement cam-
paign, together with related in-situ trace species measemés for validation, is foreseen in
April 2011. This experiment, focusing in terms of parametan the key species CO2 (12C0O2,
13C02, C1800), CH4, and H20, will deliver important insigito the LIO technique and be
an essential step towards operation of the LIO techniqupanes



