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An interesting paper by Faegre (1972) suggests a
simple model of the thermal atmospheric regime.
Application of this model to calculation of the mean
latitudinal temperature distribution near the earth’s
surface leads to five different solutions, three of which,
according to the author, have physical meaning, i.e.,
they result in temperature distributions 1) in accord
with actual climatic conditions, 2) for the case of com-
plete glaciation of the earth, and 3) with mean latitu-
dinal temperatures ~15C below the existing values.
The author believes that only the second distribution is
stable to a change of incoming radiation by several
percent.

Faegre points out that a derived degree of con-
temporary climate stability approximately agrees with
the results that have been previously obtained by
Budyko and Sellers. In addition, he suggests that the
thermal regime models of Budyko and Sellers imply a
single-valued correspondence of contemporary climate
to external climatic-forming factors, ie, climate
transitivity, while a conclusion concerning climate in-
transitivity is a unique feature of his model.

We believe that results, based on a concept involving
the absence of a single-valued correspondence of con-
temporary climate to external climatic-forming factors,
were obtained for the first time by calculating thermal
conditions for the “white earth,” i.e., for the case of
complete glaciation of our planet. It follows from simple
physical considerations that with the existing magnitude
of the solar constant and a complete glaciation of the
earth, the temperature of the earth’s surface would be
equal to several tens of degrees below zero, ensuring
great stability of the glaciation regime (Budyko, 1962).
Such a conclusion has also been drawn from our model of
the atmospheric thermal regime, as mentioned in
Faegre’s paper. This model has been used for calculating
the distribution of the mean latitudinal temperatures for

the “white earth,” giving values which ranged from
~68C at the equator to —73C at the pole (Budyko,
1971). While the compiled temperature depends con-
siderably on the choice of albedo for the ice-covered
earth’s surface, the mean latitudinal temperatures re-
main below zero for any plausible albedo. Thus, the
“white earth” is a second type of climate which is
possible under existing conditions.

From our thermal regime model we also have drawn
a conclusion about the possible existence of a third
variant of climate, involving partial glaciation of the
earth and lower temperatures as compared to the actual
ones (Budyko, 1972).

Thus, the results obtained by Faegre agree with the
conclusions drawn from our model, Similar conclusions
may also probably be drawn from Sellers’ model.

The problem of contemporary climate intransitivity
has been discussed in one of our papers (Budyko, 1972),
where it is indicated that a conclusion about the
possible existence of three climatic regimes with the
actual value of the solar constant follows from rather
general physical considerations and can be obtained
from different models of the theory of climate. We
believe that the results of Faegre's work agree with
this conclusion,
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