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ABSTRACT

A solar-viewing Fourier transform spectrometer (FTS) at Thule, Greenland (76.58N, 68.88W, 225 mMSL),
has been in operation as part of the Network for the Detection of Atmospheric Composition Change
[NDACC; formerly the Network for the Detection of Stratospheric Change (NDSC)] since 1999. Observa-
tions have been made, on average, 77 days yr21 during the 8 months, excluding polar night. The semiau-
tonomous operation of the instrument, including its associated optical, cryogenic, and control systems, is
of primary importance to acquiring long-term data records efficiently and is herein described. Discussed in
this paper are the data processing and spectra analysis methodology that are used to convert the measured
interferograms into geophysical data products. Vertical profile retrievals derived from the high-resolution
solar absorption spectra use the optimal estimation method. Total column amounts then represent the in-
tegration of these vertical profiles. As an example of this process, results are presented for daily average total
column amounts of HF, HCl, ClONO2, and CCl2F2 from 2001 through 2007. The means of unperturbed
summertime observations are used in a preliminary study of their annual trends.

1. Introduction

Since 1999, regular observations of the infrared (IR)
absorption of the atmosphere have been made from a
site in Thule, Greenland (76.58N, 68.88W, 225 m MSL),
by using a solar-viewing Fourier transform interferom-
eter in support of the Network for the Detection of
Atmospheric Composition Change (NDACC), formerly
the Network for the Detection of Stratospheric Change
(NDSC; Kurylo 1991; Kurylo and Zander 2000). The
primary function of the NDACC is to provide directly
comparable measurements of stratospheric and tropo-
spheric gases from a variety of remote sensing instru-
ments at seven primary and many more complementary
sites distributed around the globe. The instrumentation

is varied and currently includes approximately 20 Fou-
rier transform spectrometer (FTS) stations. Regular
intercomparisons (Paton Walsh et al. 1997; Goldman
et al. 1999; Griffith et al. 2003; Meier et al. 2005) of in-
strument performance and analysis methods ensure that
measurements are valuable for long-term trend analysis
and validation of satellite-borne instruments. The
NDACC data archive, to which all members contribute
and which is open to the public, represents a sparse
global dataset of highly consistent tropospheric and
stratospheric composition measurements (available on-
line at http://www.ndacc.org).
TheArctic station at Thule is remote and ready access

can be difficult. Thule Air Base provides a stable infra-
structure for physical and technical support. In particu-
lar, NDACC instruments maintained by the Danish
Meteorological Institute (DMI) are in place, as is In-
ternet access. To optimize the resources available and
acquire data at the high Arctic site, a largely autono-
mous system was designed that allows for minimal
on-site maintenance and operation. At the core of the
system is a commercial FTS. Using the sun as a source,
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