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Introduction

Clouds have long been recognized as having a major
impact on the radiation budget in the earth’s climate
system. One of the preferred areas for the production of
clouds is off the east coast of the United States. The
formation of clouds in this region, particularly during the
winter months, is caused predominalely by the presence
of the Gulf Stream, which flows northeastward just off the
southeast coast. The geography of the region is such that
the cold North American continent lies adjacent to the
relatively warm shelf waters (10°C), which in turn are
bounded by the much warmer Gulf Stream (25°C). The
Sargasso Sea 1o the east of the Gulf Stream consists of
waters slightly cooler than those observed in the Gulf
Stream. This unique setup provides the surface forcing
necessary for the frequent occurrence of cyclogenesis,
coastal frontogenesis, and cold air outbreaks, all of which
are major cloud producers. Figure 1, obtdined from
NOAA-9 Advanced Very High Resolution Radiometer
(AVHRR), shows the position and sea surface temperature
of the Gulf Stream area on January 28, 1993.

Recently, attempts have been made to characterize the
frequency of cloud occurrence and associated cloud
properties via inferences from sateilite radiance
measurements. The CO, technique for deriving cloud top
pressures (Chahine 1974; Smith et al. 1974) was first
applied by Menzel et al. (1983). The technique takes
advantage of the differing partial CO, absorption in three
of the infrared channels, making each channel sensitive to
a different level in the atmosphere. Clouds appear in the
CO, channel images according to their level in the
atmosphere. LLow clouds will not appear in the high-level

channels, while high clouds appear in all channels. By
measuring the upwelling infrared radiation from the earth-
atmosphere system in several of the VISSR® Atmospheric
Sounder (VAS) CO, channels simultaneously, we are able
to distinguish thin cirrus clouds due to the transmission of
terrestrial radiation through the cirrus.

The objective of this study is to quantitatively evaluate the
type and amount of cloudiness most present during the
winter months (December-February). The study makes
use of 7 years (1985-1993) of multispectral observations
using the CO, technique from the GOES VAS. Statistics of
cloud cover during this period are also presented.
Additionally, VAS observations of seven cold air outbreak
(CAO)events occurringduring January 1993 are presented.
Cold air outbreaks are one of the most dynamic events to
occur over the Gulf Stream Locale (GSL). This surface
energy exchange process occurs when cold dry continental
air moves over the warmer Gulf Stream waters, allowing
the airmass to destabilize and produce clouds. Since this
areais dominated by air-seainteractions such as the CAO,
the importance of these processes is essential to
understanding cloud genesis.

In the following section of this paper, the methodology and
technique for deriving the cloud parameters are described.
Current results, including the cloud climatology and cloud
distribution during seven cold air outbreak events, are
addressed next. The paper concludes with a discussion of
future research.

(a) Visible and Infrared Spin-Scan Radiometer.
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Figure 1. Sea surface temperature of the Gulf Stream Locale obtained from the NOAA9 AVHRR during the cold air
outbreak of 28 Jan. 93.
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