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A major thrust of the Atmospheric Radiation Measurement
(ARM) Program is the establishment of five primary and
four supplementary Cloud and Radiation Testbed (CART)
sites. The CART sites will provide the means to acquire the
necessary data to test and further develop the compo-
nents of general circulation models (GCMs), whichdescribe
the relationships between the characteristics of the at-
mosphere and the solar and thermal radiation which
passes through it.

The CART Locale Recommendation Team has presented
a priority-ordered set of recommended locales for the
primary and supplementary sites, along with alternatives
for each (Schwartz et al. 1991). The selection was based
primarily on the following criteria:

» geographical and climatological homogeneity

+ occurrence of climatologically important cloud types

» seasonal change of surface properties

+ variability of radiatively active atmosphericcomponents
» synergism with other programs

* manageable logistics.

An additional criterion was that, taken together, the set of
recommended locales must span a broad range of climate
regimes. The recommended primary locales include two
land and three ocean locales. The first CART site will be
established in the Southern Great Plains (SGP) of the
United States. The next CART site to be established on
land is to be in the polar regions, on the North Slope of
Alaska (NSA).

Scientific Motivation for
Locale Selection

There are three basic scientific reasons why a high latitude
locale was selected as a primary CART locale: 1) high
latitude regions are climatologically important and repre-
sent one extreme of the climate regimes that need to be
spanned, 2) solar insolation and surface property sea-
sonal variation at high latitudes strongly stress the models,
and 3) the operative feedback mechanisms are believed
to produce extreme climate sensitivity at high latitudes.

With regard to climatological importance, the polar heat
sink is known to be a major driver of global atmospheric
circulation. Furthermore, small changes in insolation at
high latitudes in the Northern Hemisphere are believed to
trigger the transitions between ice ages and interglacials.
With regard to model stress, high latitudes present the
greatest seasonal variation in insolation and surface
properties found anywhere. Finally, the seasonal variation
engages feedback mechanisms—albedo change in
response to warming, water vapor and cloud radiative
forcing—which almost all models predict amplify climate
change in the arctic. This combination of factors makes a
high latitude CART locale an obvious choice.

Alternatives Considered

The CART Locale Recommendation Team presented two
alternatives to the NSA: the Greenland, and the Antarctic
Ice Plateaus. To these, the authors of the ARM Locale
Analysis Report (Zak et al. 1991) added the North Slope of
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Canada. Forthe ice plateaus, the surface warming-surface
albedo feedback is weak; hence, they are less favorable
for investigating feedback coupling phenomena. Of the
remaining two locales, the NSA is preferred because it has
many more synergistic programs in place which will be of
benefitto ARM. The NSA also has the advantage of being
within the United States, which confers substantial logistical
benefits.



