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ABSTRACT

The boundary layer structure measured by 402 pairs of approximately collocated radiosonde and dropsonde
temperature profiles over the Arctic Ocean during the period 195761 is examined. The radiosonde profiles
were obtained at the Russian drifting ice camps “North Pole 7" and “North Pole 8,” and the dropsonde profiles
were measured during the United States Air Force “‘Ptarmigan” series of weather reconnaissance flights. The
boundary layer structure is characterized by the features of the low-level tropospheric temperature inversion.

The results indicate that the dropsonde soundings, although containing relatively few measurement levels,
contain sufficient vertical resolution to characterize the temperature inversion. Systematic differences were
noted in wintertime inversion features and near-surface temperatures as measured by dropsondes and radiosondes.
These differences are attributed to contrasting temperature lag errors accompanying ascending and descending

SCNsors.

1. Introduction

Atmospheric measurements over sea ice have his-
torically been extremely difficult to obtain due to lo-
gistical problems arising from inaccessibility and harsh
climates. This is especially true for upper-air measure-
ments, for which automated sampling is particularly
challenging and costly. Despite these difficulties, how-
ever, significant numbers of vertical soundings have
been made over the Arctic Ocean during the past sev-
eral decades. These historical upper-air datasets consist
primarily of radiosondes released at drifting ice camps
in the Arctic Ocean during 1954-90, and dropsondes
released from aircraft during 1950-61. The radiosonde
releases were included in the meteorology component
of the “North Pole” expeditions, a series of Russian
drifting ice stations established in 1937 (Voskresensky
et al. 1983). The dropsonde measurements were part
of the United States Air Force “Ptarmigan” weather
reconnaissance program (Kahl et al. 1992b). In all,
approximately 27 000 meteorological soundings over
the Arctic Ocean during the period 1954-90 are avail-
able for analysis (Kahl et al. 1993),
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These profile measurements are of great value be-
cause they comprise the only long-term, in situ obser-
vational records over the Arctic Ocean, an otherwise
data-sparse region with an area approximately equiv-
alent to that of the continental United States. The Arc-
tic is thought to be a sensitive indicator of global climate
change, thus diagnostic analyses of these data may re-
veal important insights on climate change processes.
Indeed, a number of recent studies have utilized these
measurements to investigate various features of the
northern high-latitude climate (Kahl et al. 1993; Ser-
reze et al. 1992a; Serreze et al. 1992b; Skony 1992,
Nagurnyi et al. 1991; Timerev and Egorov 1991). Ef
forts are currently under way to include these mea-
suremenis in global upper-air data archives (Eskridge
and Sterin 1993 ) where they may be utilized for model
reanalysis (e.g., Kalnay and Jenne 1991) and verifi-
cation studies.

We have noted two potential problems that may af-
fect analyses using these datasets, particularly with re-
spect to the temperature structure in the lowest few
kilometers of the atmosphere. The first problem con-
cerns the vertical resolution. The dropsonde data con-
tain an average of seven measurement levels between
the surface and 700 hPa, about half the number usually
present in archived radiosonde data. To what extent
does the reduced vertical resolution limit the ability of
the dropsonde data to describe the boundary layer
temperature structure? The second problem concerns






