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Abstract

Two new databases containing Arctic in situ meteorological
soundings have been constructed and are now available for distri-
bution to interested researchers. The Historical Arctic Rawinsonde
Archiveis acomprehensive collection of over 1.2 million rawinsonde
soundings north of 65°N. For most stations the record beginsin 1958
and extends to 1987; however, for some stations the record begins
as early as 1948. The Ptarmigan Dropsonde Archive contains more
than 10 000 lower-tropospheric soundings over the Beaufort Sea
and western Arctic Ocean during the period 1950-1961.

1. Introduction

In recentyears, the Arctic has become a focal point
for meteorological and climatological research efforts.
Topical areas receiving increased attention include
the climatic effects of increasing concentrations of
greenhouse gases, Arctic haze, polar lows, and atmo-
sphere—ice—ocean interactions.

In order to facilitate research in these and other
areas, two archives containing in situ meteorological
soundings have been constructed at the Cooperative
Institute for Research in Environmental Sciences at
the University of Colorado in Boulder and the Univer-
sity of Wisconsin—Milwaukee. These archives, The
Historical Arctic Rawinsonde Archive and The Ptarmi-
gan Dropsonde Archive, are now available for distribu-
tion to interested researchers.

The archives have already been used in investiga-
tions of the Arctic low-level temperature inversion
(Kahl 1990; Serreze et al. 1992b; Kahl et al. 1992
Skony 1992) and of convection heights above leads
(Serreze et al. 1992a). The data are currently being
used to analyze tropospheric and lower-stratospheric
temperature trends over the period of record.
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2. Database contents

a. The Historical Arctic Rawinsonde Archive

The Historical Arctic Rawinsonde Archive contains
over 1.2 million rawinsonde ascents, vertical sound-
ings of temperature, pressure, moisture, and wind,
from fixed-position (mostly land) stations north of
65°N. For most stations the record begins in 1958 and
extends to 1987. For some stations, particularly in
North America, the record begins as early as 1948.
The database is archived in ASCI! files on magnetic
tape; efforts to transfer the archive to CD-ROM media
are under way. Each file contains one year of sound-
ings for one station.

The database was assembled from five original
archives obtained from the National Center for Atmo-
spheric Research in Boulder, Colorado, and the Na-
tional Climatic Data Center in Asheville, North Caro-
lina. The archive contains sounding data for 95 indi-
vidual stations (Fig. 1), including 50 stations in the
Russian Arctic. A list of all stations, along with their
period of record, is given in Table 1. Records of at least
5 yrin length are available for 80 stations; records of
at least 10 yr are available for 69 stations.

The database was subjected to a comprehensive
error-checking procedure. Obvious errors were first
flagged, then all soundings were passed through a
seasonally adjustable limits check to identify addi-
tional errors. The seasonally adjustable limits check
worked as follows. A subset of the archive (60 stations
in 1987) was stratified by season and into 15 vertical
layers. Frequency distributions of geopotential height,
temperature, dewpoint depression, wind direction,
and wind speed were compiled for each layer and for
each season. Extreme outliers were eliminated by
discarding values more than four standard deviations
from their respective means (since wind speed does
not follow a normal distribution, these values were first
converted into log wind speed). Means and standard
deviations for the remaining data were then recom-
puted. Using these data as representative sample
means and standard deviations of the complete
dataset, we then flagged any value in the archive that
was greater than +4 standard deviations from the
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