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3 3 ] . eople at war rarely focus on theo-
ries of climate change. During
_ the first half of 1941, while the
cond World War was raging in Eu-
" rope, alittle-known Serbian engineer
* and mathematician published a book
- about ice ages. Milutin Milankovitch
Was then living in the Yugoslav capi-
, Belgrade, shortly before the Nazis
nvaded the country. In his book,
%ansla:ed as Record of Radiation on
1 arth and Its Application to the Problem
w3y % qf Ice Ages, Milankovitch strove to con-
;' nect the cycles of ice ages on Earth to
~ small changes in our planet’s motions
space. The world wasn’t listening,
rguably for good reason.
Historical bad luck caused Milan-
vitch’s book to appear at the wrong
e, in the wrong place, and in the
ong scholarly language. At first his
k made little impression on climate
entists in England and the United
‘where most of the action was
atology. Several decades passed
@re many investigators took his
eas seriously, and several decades
before they had amassed enough
erify that his planetary-motion
m to agree with the overall
] ec@rcﬁ climate change on Earth
- during the past few hundreds of thou-
ssands of years.
B Yet today, as climate change caused
byhuman activities is being recognized
as one of the most pressing problems of
- ourage, long-range climate studies of
all kinds deserve scientific attention.
ause the Milankovitch cycles
s climate record appear to be

B cyc

to Mtlutm Milankovitch’s theory of climate change.
But can his theory account for the ice ages?

real, they merit a closer look, if only to
understand how to factor them into or
out of predictions of what will happen
climatically in the next few decades.

he concept of a linkage between
periodic changes in the Earth’s
motions and the alternation of ice
ages with warmer periods originated
with James Croll, a Scottish amateur
astronomer active during the third
quarter of the nineteenth century.
Although Croll lacked the more ex-
act knowledge that later calculations
would provide, he perceived that the
Earth changes its orientation and orbit
over periods of tens or hundreds of
thousands of years, roughly the time
(as then estimated) between ice ages.
Milankovitch seized on Croll’s ideas,
performed extensive calculations of the
changing amounts of solar heating that
the cycles would produce, and claimed
to have demonstrated a correlation
between those celestial variations and
changes in the Earth’s climate.
Milankovitch concluded that the
true causes of ice ages reside in the
effects arising from periodic changes
in three quantities that describe the
Earth’s motions in space. Those three
quantities, each varying according
to its own schedule, are: the angle
by which our planet’s rotation axis
tilts from being perpendicular to the
plane of the Earth’s orbit around the
Sun; the “eccentricity,” or amount by
which the orbit deviates from perfect
circularity; and the timing of the sea-
sons with respect to the point on the















